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EXECUTIVE SUMMARY  

ES 1.0: Background information  

The Shell Petroleum Development Company Limited (SPDC), in pursuing its E&P business 

to explore and deliver additional hydrocarbon (Oil and Gas) production, (i.e. recover volumes 

of hydrocarbon remaining in the fields and also search for new hydrocarbon opportunities), is 

planning to embark on a 3D seismic data acquisition survey over OMLs 27 and 28 covering 

Adibawa and Gbaran fields located within Bayelsa and Rivers state in the Niger Delta with 

Gbaran, Etelebou and Koroama fields located some 100km North-West of Port ï Harcourt. 3-

D seismic data was acquired by SPDC over Gbaran fields in 1991/1993, while the 3D seismic 

data over Adibawa acquired in 1995 was done by Nigerian Agip Oil Company NAOC. The 

planned acquisition is within the Ughelli-central swamp depobelts of the Niger Delta. In the 

light of the aforementioned, the proposed project activities will have several interactions with 

the environment, hence the need to conduct an Environmental Impact Assessment studies in 

line with the provisions of the EIA Act 86 of 1992. Consequently, SPDC has been mandated 

by Federal Ministry of Environment (FMEnv) to conduct a desktop study for the EIA of 

Adibawa-Gbaran Seismic 3D Reshoot Seismic Data Acquisition Project. This EIA study has 

identified the key potential impacts of the project activities on biophysical, social and health 

components within the project area and proffered mitigation measures for Environmental 

Management. 

 

ES 1.1: Objectives of the EIA  

The objectives of the EIA are to: 

¶ Acquire baseline data of the environment as well as the socio-economic and health 

conditions of the host communities; 

¶ Use the baseline data to describe and characterize the study area; 

¶ Identify the environmental sensitivities of the project area; 

¶ Determine and evaluate the potential impacts of the proposed project activities on the 

identified environmental sensitivities and the interactions between the sensitivities; 

¶ Recommend appropriate mitigation measures; and 

¶ Develop an Environmental Management Plan (EMP). 

 

ES 1.2: Project location 

The planned onshore 3D seismic data acquisition activity is in OMLs 27 and 28, with 

Gbaran, Etelebou and Koroama fields located about 25 Km South-West of Yenagoa. The 

proposed EIA surface coverage area is about 1,400 sq. km and will cut across six Local 

Government Areas in Bayelsa and Rivers States. The Local Government Areas include: 

Sagbama, Kolokuma/Opokuma, Yenagoa, Ogbia (Bayelsa State), Abua/Odua and Ahoada 

West (Rivers State).  

 

ES 1.3: Legal and Administrative Framework 

The EIA was carried out in accordance with the Mineral Oil (Safety) Act CAP 350 LFN 

1990, Federal Environmental Protection Agency (Now FMEnv) Act No. 58, 1988, FMEnv 

Sectoral and Procedural Guidelines for Oil and Gas (1995), S.I. 15 - National Environmental 
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Protection Management of Solid and Hazardous Wastes Regulation (1991) (FMEnv), 

Environmental Impact Assessment Act CAP E12 LFN 2004 (FMEnv), FEPA (Now FMEnv) 

Nigeria's National Agenda 21 (1999), FEPA (Now FMEnv) National Policy on the 

Environment (1989), National Environmental Standards Regulatory and Enforcement 

Agency (NESREA), 30th July, 2007. Others include: Rivers State Environmental Protection 

Agency Edict No 2 of 1994; Rivers State Private Health and Allied Establishments Authority 

Law, 2001; Rivers State Public Health Law, 1999; Rivers State Noise Pollution Control Law 

of 1984; Rivers State Environmental Protection Agency Law No. 2 of 1994; Bayelsa State 

Environmental and Development Planning Authority Law 1998; Bayelsa State Pollution 

Compensation Tax Law 1998 and Bayelsa State Forestry Law 1998. 

 

ES 2.0: Project Justification 

Value of the Project 

The estimated value of the project is about $108million including the cost of executing the 

EIA studies.     

Need for the Project 

Shell Petroleum Development Company Limited (SPDC) has recognized deep exploration 

opportunities around the Adibawa-Gbaran axis to maximize economic recovery of 

hydrocarbons and increase production. This will be done through Seismic data acquisition 

(Adibawa-Gbaran 3D Reshoot Seismic Data Acquisition Project) which will help enhance the 

appraisal and developmental activities in the field. 

 

ES 2.1: Envisaged Sustainability 

The proposed project is envisaged to be sustainable Environmentally, Technically, 

Economically and Socially. The envisaged sustainability of the proposed project is as 

follows: 

Environmental Sustainability 

The proposed project will be on existing traverse cutting hence very low environmental 

impacts. However, the incorporation of the findings and recommendations of this EIA at the 

various stages of the project development and strict adherence to the Environmental 

Management Plan (EMP) will ensure environmental sustainability. 

 

Technical Sustainability 

The Shell Petroleum Development Company Limited in its over 30 yearsô experience in 

Exploration and Production activities has proven ability to conduct seismic survey. Strict 

adherence to internationally and nationally acceptable standards, innovative technologies that 

are economically viable and environmentally friendly shall be utilized in the execution of the 

proposed project.  

 

Economical Sustainability 

The economic sustainability of the proposed project would depend on the viability of the 

hydrocarbon bearing reserves that would be discovered through seismic data interpretations. 

However, stakeholders along the seismic transects will benefit from the project through local 

contracting and employment opportunities, increased cash flow and stimulation of local 
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economies within the communities and stimulation of local economy and markets from 

increased demand for food, and other products in the local market. 

 

Social Sustainability 

The proposed project will: 

¶ Develop and maintain effective long term relationships with relevant stakeholders; 

¶ Assure that the EIA process leads to development and implementation of social 

investment; 

¶ Continuous consultation with stakeholder communities will further promote social 

sustainability of the project; 

¶ Develop manpower skills for enterprising members of the communities. 

 

ES 2.2: Project Options 

The Project options considered were: No Project Option, Delayed Project Option and 

Conduct Seismic Survey. 

 

No Project Option:  

Advantage: No capital expenditure, No new risks and No impact on the environment 

Disadvantage: Decline in hydrocarbon reserve, Loss of revenue to the Federal Government 

and company from inability to adequately appraise and develop the Gbaran Adibawa field. 

Recommendation: Not recommended 

 

Delayed Project Option: 

Advantage: More time to plan and assess risks 

Disadvantage: This will lead to a delay in scheduled dates for drilling and hence loss of 

expected revenue for that period of time to Government and SPDC 

Recommendation: Not recommended. 

 

Conduct Seismic Survey: 

Advantage: Enhance the appraisal and developmental activities in the field, Help in 

optimizing infill well locations through reservoir surveillance, Very high competence levels 

and Seismic survey is on existing traverse cutting hence very low environmental impacts. 

Disadvantage: Transects cutting across different terrains may be challenging 

Recommendation: Recommended 

 

ES 2.3: Project Alternatives 

The alternatives for the Adibawa-Gbaran 3D Reshoot Seismic Data acquisition Project 

include Seismic data acquisition techniques and Energy sources. The seismic techniques 

considered for the proposed project are: 2D, 3D and 3D Reshoot (4D) techniques while the 

acoustic energy sources considered are vibroseis and explosives. The 3D Reshoot (4D) 

technique is the recommended option for this campaign because the project impact on the 

environment will be significantly minimized. This is because as a 4D intended survey, 

majority of the bush cutting would be on the 1991/1993 and 1995 cut traverses due to the 
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surface repeatability of shots and receiver positions requirements. Similarly, explosives have 

been proposed to be used as the energy source because it has the full range of frequency 

content and can easily be taken into the seismic line and extra access need not be created 

when using dynamite. 

 

ES 3.0: Project/Process Description 

A typical seismic data acquisition project last for a relatively short period of time and does 

not usually involve the establishment, or use of long-term facilities and structures. The survey 

activities have been planned to commence in Q4 2015 while the actual data recording is 

planned to commence in Q4 2015. With an average seismic data recording production of 

30Km
2
 / month, the survey activities would last for about 24 months. The planned 3D 

Seismic data acquisition is proposed to cover an area of about 1,400 sqkm in OMLs 27 and 

28 covering Adibawa and Gbaran fields. The estimated workforce is expected to be over 

1,500 at peak of operations.  

 

ES 3.1: Project objectives  

The objectives of this project are: 

To acquire 3D reshoot seismic data with increased multiplicity and longer offset that will: 

¶ Significantly improve the structural imaging of the producing intervals; 

¶ Help in optimizing infill well locations through reservoir surveillance; 

¶ The new seismic data will be beneficial in identifying deep exploration opportunities 

(by leveraging on the existing technology, using longer recording cable lengths and 

recording higher fold) which will maximize economic recovery of hydrocarbons, 

increase production, maximize economic use of existing facilities by keeping the 

facilities full and grow SPDC as well as Nigeriaôs reserve base. 

 

ES 3.2: Project Activities  

A reputable Geophysical Acquisition Contractor would be contracted by SPDC to carry out 

the 3D seismic re-shoot data acquisition over Gbaran (OML 28/31) and Adibawa (OML 27) 

fields. Company Site Representatives (CSRs) and SPDC staff would closely supervise the 3D 

seismic re-shoot data acquisition activities. The Gbaran and Adibawa seismic survey shall 

include the following activities: 

¶ Scouting exercise 

¶ Permitting / Stakeholder engagement ï License To Operate (LTO) 

¶ Environmental Impact Assessment (EIA) 

¶ Mobilization of contractor to site 

¶ Land clearing for campsites, fuel dumps and explosives magazine sites 

¶ Surveying - line cutting for receiver/shot positions 

¶ Drilling of shot holes 

¶ Recording ï Laying of recording equipment & detonation of explosives 

¶ Road repairs and Community Assisted Projects (CAPs) 

¶ Damages assessment and compensation  

¶ Environmental restoration 



Environmental Impact Assessment of Adibawa-Gbaran 3D Reshoot Seismic Data Acquisition Project 

 

xxii  

 

ES 3.3: Waste Management 

Wastes will be generated from the various project activities. However, the bulk of waste 

generated will be from logistics, offices and the Base camp area. The anticipated wastes from 

these activities include domestic wastes (e.g. food and trash), sanitary wastes, batteries, cabes 

and scraps. The waste management strategy will involve Recycle or reuse of batteries and 

cables, composting and incineration. Details of the waste mangement strategy are presented 

in Table 3.5. 

 

ES 3.4: Project Schedule 

Mobilization to site is expected to commence by end Q4, 2015 whilst seismic activities are 

scheduled to be completed by December 2016. 

 

ES 4.0: Description of the Existing Environment 

The Environmental baseline status was assessed based on reviews of recent reports (desktop 

studies) around the Gbaran and Adibawa area as directed by the Federal Ministry of 

Environment (FMEnv) (Appendix 1). To properly evaluate the baseline status of the 

proposed project area, the Adibawa-Gbaran area was divided into four Zones (Zone 1, Zone 

2, Zone 3 and Zone 4). The zoning criteria include: Ecological sensitivities, spatial coverage 

of the proposed project, SPDCôs footprint and the availability of existing data. Reports 

convering these zones were used to provide information on the Baseline conditions of the 

proposed project area. Reports reviewed includes but not limited to the following:   

¶ Environmental Impact Assessment For Gbaran Field Logistics Base (FLB)/Jetty For 

Gbaran/Ubie Integrated Oil & Gas Project, Final Report, July 2007;  

¶ Environmental Impact Assessment for The Drilling of two new Wells (E2/ E4) In 

Gbaran Field, June 2007; 

¶ Post Impact Assessment of Etegwe-Tombia Road (Final Report), April, 2008;  

¶ Environmental Impact Assessment of Gbaran Ubie Phase 2 Integrated Oil And Gas 

Project (EIA Cluster 1 ï Koroama, Gbaran And Kolo Creek Fields) Final Report, 

October 2009;  

¶ Environmental Impact Assessment of Gbaran Ubie Phase 2 IOGP (EIA Cluster 3), 

2010; Environmental Evaluation (EE) - Based EIA Study of Gbaran Ubie Node 

Integrated Oil & Gas Project, 2012;  

¶ Environmental Impact Assessment (With Revalidated Baseline Data) of Gbaran Ubie 

Phase 2 Integrated Oil and Gas Project (EIA Cluster 2 ï Epu Field), Final Report, 

March 2015 and 

¶ Environmental Impact Assessment of Kolo Creek NAG Manifold to Soku Gas Plant 

Pipeline Project Final Report, July 2012. 

 

Climate and Meteorology 

The entire project area falls under the humid tropical climate characterised by a wet and 

semi-hot equatorial regime. Wind regimes controlling the area are (a) the North-East and (b) 

the South-West Trade Winds which separate the year into two seasons, the dry season and 

wet season respectively. Field measurements of wind show that the south and south-westerly 

was predominant accounting for about 65 % of the total wind run. 
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Rainfall  

Rainfall in the study area as monitored from the nearest meteorological centre of the Nigerian 

Meteorological Agency (NIMET) from 2002 to 2011, shows that the mean monthly rainfall 

ranges between 19.8mm and 365.7mm, with the highest occurring in July (365.7 mm) and 

least intense rainfall occur during the dry season in January (19.8 mm). Details of the rainfall 

patterns were obtained from the Port Harcourt synoptic station.  

 

Relative Humidity  

The environment experiences a high relative humidity all year round. The field data indicate 

that relative humidity of the study area during the field exercise ranged from 74.0 ï 80.0 % 

for dry season while RH data recorded wet season ranged from 83.0 ï 90.0 %.  

 

Temperature 

The mean minimum monthly temperature during the dry season ranges from 23.0 to 28.0 
o
C, 

with corresponding maximum temperatures 32.0 ï 34.0 
o
C. The minimum temperatures in the 

wet season fall between 23.0 and 24.0 
o
C, while the maximum temperatures range from 29.0 

ï 32.0 
o
C.  

 

Air Quality   

Air quality measurements showed that the mean concentrations of suspended particulate 

matter (SPM) within the study area were 8.0mg/m
3
; outdoor and 6.38 mg/m

3
; indoor, which 

fall below Nigerian ambient air quality standards.  There were no visual indications of SPM 

pollution in area. Nitrogen oxides concentration was below detection limit for wet season 

while highest concentration recorded for dry season results was 3.55 µg/m
3
. CO was not 

detected within the ambient environment in the study area for both seasons, but was however 

detected indoors (7.60 3.55 µg/m
3
) in the dry season. The concentrations of all the parameters 

were within the FMEnv allowable limits. 

 

Noise Level 

Ambient noise level measurements in the study area showed that the recorded noise levels 

ranged from 59.61 ï 63.15 dB(A) for dry season and 43.4 ï 72.1 dB(A) for wet season. 

Indoor noise levels ranged from 61.50 ï 63.59 dB (A) (dry season) and 40.0 ï 63.1 dB (A) 

(wet season). These levels were classified as low and within FMEnv permissible noise level 

of 90 dB (A) for 8-hour working period.   

 

Soil Characteristics 

The soils of the Adibawa-Gbaran Seismic reshoot project area varied in colour (moist soils ï 

using the Munsell Soil Colour Chart) from brown superficial (7.5YR 5/3) to light brown (7.5 

6/3) at the subsurface level. The darker shade of brown coloration of the surface soil is 

attributable to decomposition of dead organic matter. The textural features were Sandy Clay 

Loam to Loamy Sand from the surface to subsurface soil levels. The sand fraction ranged 

from 46.5 to 83.1% at the surface soil level and from 27.0 to 83.1% at the subsurface soil 

level, silt fraction ranged from 2.0 ï 37.52 % at the surface soil level and from 8.6 ï 79.0 % 

at the subsurface soil level. The clay fraction ranged from 11.5 ï 38.0% at the surface soil 

level and from 7.92 ï 39.0% at the subsurface soil level. The dry season pH values of the soil 
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in the project area ranged from 3.84 ï 6.50, suggesting that the soil was acidic in some areas 

and near-neutral in other areas. The values ranged from 3.88 to 6.50 at the surface soil level 

and from 3.84 to 6.30 for the sub surface soil level. The pH values in the wet season ranged 

from 3.70 -7.60 (surface) and 4.08 ï 7.60 (subsurface). The values of electrical conductivity 

of soils in the study area ranged from 20 mS/cm to 260mS/cm during the dry season and 20.0 

ï 810.0 µS/cm during the wet season. The heavy metals detected in the study area include 

manganese ï 373/2054 mg/kg; zinc ï 20.5/92.1 mg/kg; chromium ï 3.52 mg/kg (dry season) 

and 15.6 mg/kg (wet season); lead 0.70 mg/kg (dry season) and 1.61 mg/kg (wet season); 

nickel 4.80 mg/kg (dry season) and 7.46 mg/kg (wet season). Iron was the dominant heavy 

metal in the area, with dry and wet season concentrations of 993 mg/kg and 10,886 mg/kg 

respectively. Soil organic matter in the study area ranged from 0.42% to 3.22% in the dry 

season and from 0.53% to 6.13% in the wet season. Available phosphorus in the studies soils 

ranged from 0.001 to 7.96 mg/kg in the wet season and 16.3 ï 28.9 mg/kg in the dry season, 

while nitrate content for both dry and wet seasons ranged from 5.03 mg/kg and 79.0 mg/kg. 

 

Soil microbiology 

The soil microbiology in all four zones were very similar with maximum counts of x10
5
cfu/g 

for THB and TF and a hydocarbonoclastic counts of 10
3
cfu/g. Predominat bacteria counts 

include: Pseudomonas, Arthrobacter, Acinetobacter, Norcadia, Klebsiella, Enterococci, 

Enterobacter, Vibrio, Micrococcus, Bacillus. Fungi isolates include: Aspergillus, 

Saccharomyces, Mucor, Fusarium, Candida and Penicillium. 

 

Vegetation  

The tropical fresh water swamp forest is the characteristic vegetation cover type of the study 

area and is characterised by perennial heavy rain falls, seasonal flooding, and unstable 

marshy terrain. It is represented by the Niger Delta Flood Forest, and Raffia (Raphia 

hookerii ) Swamp Forest ecotypes based on vegetation structure, species composition and 

dominance patterns. Generally the vegetation is significantly open canopy forest as the 

seasonally flooded freshwater swamp forest area is under considerable anthropogenic 

pressure from indigenous sources. Agricultural farmlands and home gardens are most 

prominent in Zone 1 and 2. Taxonomic diversity is the same across the four zones within the 

study area and is represented by 119 species belonging to 52 plant families. Diversity at the 

rank of family is dominated by 6 families which account for a total of 56 species; these 

families in decreasing order of their number of representative species are: Fabaceae (15) > 

Euphorbiaceae > (12) Annonaceae (9) > Poaceae (7); Rubiaceae (7) > Moraceae (6). Tall 

trees emerging above the flood forest vegetation canopy reach 20 meters in height and both 

vegetations retain the Mesophanerophytic life form dominance, and physiognomy. Dominant 

tree species include Alstonia boonei, Elaeis guineensis, Ceiba pentandra, Cleistopholis 

patens, and Irvingia gabonensis. Palm dominated areas are however more common. Flora 

associated with the tree canopy is dominated by ferns and lianas including Phymatodes 

scolopendria, Oleandra distenta, Platycerium stemaria, Asplenium africanum; and 

Macaranga heudelotii, Ficus ovata, Cissus aralioides, and Combretum racemosum 

respectively. Aquatic macrophytes were found to be common within the fresh water swamp 
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ecosystem across the zones of the study area. The invasive Water Hyacinth (Eichhornia 

crassipes) was observed to be a menace along most of the water courses. Dominant species 

include rooted aquatic macrophytes: Cyclosorus striatus, Sacciolepis africana, Cyrtosperma 

senegalensis, and Sagittaria sagittifolia. Agricultural activity is common across the study 

area and consists mainly of mixed cropping of annuals which are cultivated during the short 

dry whether spell. Maize, Yam, Cassava, Okra, Groundnut and Melon are the prominent 

crops which include Edible Fruits/Seeds/Stems, Vegetables, Staples, Medicine, and 

Condiments. 

 

Wildl ife 

A total of 84 wildlife species were identified across the study area and the dominant groups 

are in the following order: Aves (29 species; 15 families) > Mammals (27 species; 12 

families) > Reptiles (22 species; 11 families). All the previous studies reported species 

distribution patterns favouring a larger concentration of wildlife in the areas which are in 

closer proximity to the forest reserves. There is a sharp seasonal migration pattern across the 

study area with the fauna migrating out of the area during the floods and returning in the dry 

season. This is explained by the fact that the ecosystem supports abundance of vegetation 

nearly all year round since it experiences a shorter dry spell. This favourable condition 

supports a larger population of Herbivores particularly the ungulates, and Reptiles. Hunting is 

rife and carried out by use of traps and native guns. During field surveys, it was easy to come 

by game killed the same day: common species reported included Bush buck (Tragelaphus 

scriptus), Mona monkeys (Cercopithecus mona), Putty nosed monkeys (Cercopithecus 

nictitans), Forest monitor, Cusimanse (Crossarchus obscurus), Squirrels (Xeru erythropus), 

Crested Porcupine (Atherurus africanus), Pythons (Python regius), Pangolins (Manis 

tetradactyla), Genets (Viverra genetta), and Maxwellôs duiker (Cephalophus maxwelli). 

These species are becoming locally vulnerable as hunting pressure is high. Relic populations 

of endangered species are still present in the wild as hunters reported a rare case of sighting 

and killing an elephant recently. Bosmannôs potto (Perodicticus potto) and the white throated 

monkeys (Cercopithecus erythrogaster) are among those species that are near endangered in 

the area. 

 

Hydrogeology 

The study area lies within the Niger Delta sedimentary Basin. This Basin was formed in the 

Tertiary Period from the interplay between subsidence and deposition arising from a 

succession of transgressions and regressions of the sea. There are three constituent 

lithostratigraphic units in this sedimentary basin. These are Akata, Agbada, and Benin 

Formations in order of decreasing age. The overall thickness of these Tertiary sediments is 

about 10,000 metres. The Akata Formation is known to be the source rock of petroleum in the 

Niger Delta and is approximate thickness is about 1000 metres. The Agbada formation with a 

thickness of 3000 metres is the reservoir rock for petroleum in the Niger Delta while the 

Benin formation is the major aquifer in the Delta, and the bearing medium for most of the 

engineering structures; and outcrops on the surface in the Niger Delta and the study area. 

Lithologic logs of the boreholes drilled show that the site (within the depth of investigation) 

is made up of three main lithologies. These include clay, clayey sand, and sand. The entire 
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clayey layer is found from the surface to a maximum depth of 7 meters in BH2 and has 

permeability values of 3.025 x 10
-3

 cm/s in BH3 1m; to 9.6 x 10
-3

 in BH2 1m; while the 

aquiferous sand has slightly higher values of 1.21 x 10
-2

 cm/s in BH 4, 8m; to 2.56 x 10
-2
 

cm/s in BH5, 3 - 5m. Consequently, if there is any pollution in the area, the pollutants would 

flow through these layers at the permeability values stated. The flow rate would be faster 

within the aquifer than through the ground into the aquifer. The lithologic logs in the study 

area also show that the aquifers in the Gbaran location are confined by 1m to 4m of clay. 

Groundwater flow direction in the study area as determined during this study is from 

Northeast to Southwest; this defines how any pollutant that gets to the ground water, would 

flow from pollution. Static Water Level in the area is determined to be very high and so 

pollutants should not be dumped on the ground surface in view of such closeness of 

groundwater to the surface. The ground water is near neutral to slightly basic with pH values 

ranging from 6.88 to 9.45 which fall outside the maximum level of FMEnv standard set at 

8.5. mean conductivity values in the zones ranged from 126 µS/cm to 579 µS/cm. Mean BOD 

values ranged from 1.10 mg/l to 5.18 mg/l, while mean nitrate values ranged from 0.16 mg/l  

to 4.52. All the heavy metal parameters were within FMEnv/WHO guideline limits of water 

for human consumption. 

 

Ground Water Characteristics 

The range of mean pH values for groundwater in the study area (6.88 to 9.45) shows the 

water to be slightly basic, even exceeding the FMEnv limit of pH 8.5. The mean conductivity 

and mean BOD values of the groundwater ranged from 126 µS/cm - 579 µS/cm and 1.10 

mg/l - 5.18 mg/l respectively. Though nutrient concentrations in the groundwater were high, 

they were however within FMEnv permissible limits; mean nitrate values for instance ranged 

from 0.16 mg/l to 4.52 mg/l.  The most obvious heavy metals detected in the groundwater 

were iron, having a concentration range of 0.44 ï 11.9 mg/l and zinc, with concentration 

ranging from 0.02 ï 8.5 mg/l. BOD and DO values ranged from 0.10 ï 7.1 mg/l and  0.48 ï 

6.80 mg/l respectively.  

 

Surface Water Characteristics 

The mean pH of surface waters in the study area ranged from 6.66 to 7.95 (wet season). 

However, these values comply with the WHO limit of 6.0 to 9.0 for pH of good quality 

water. The mean electrical conductivity for surface water all over the study area ranged from 

45.9 to 121 µS/cm, whereas DO ranged from 4.49ï 6.25 mg/l.  The DO values recorded are 

suitable for survival of aquatic life. Mean BOD values were between 2.26 and 5.96 mg/l, total 

hardness; 11.7 to 186.6 mg/l and alkalinity 1.52 ï 10.1 mg/l. Some heavy metals like 

vanadium, arsenic and mercury were below analytical instrument detection limit (<0.01 mg/l) 

in the surface water from the study area. The concentrations recorded for iron ranged from 0 -

1.99 mg/l for dry season and 2.01 ï 4.70 mg/l for wet season. Chromium ranged from 0 to 

0.34 mg/l and 0 ï 1.01 mg/l for dry and wet season respectively. Similar dry season versus 

wet season concentration ranges of some other heavy metals include: lead = 0 ï 0.05 mg/l vs. 

0 ï 0.11; cadmium = 0 - 0.04 vs. 0 ï 0.26 mg/l; zinc = 0 ï 0.33 mg/l vs. 0 ï 0.47 mg/l.   The 

concentrations of iron exceeded FMENV limits.  The high concentrations of iron could be 

traced to the local geology of the study area. All the heavy metals displayed higher 
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abundance in the wet season. Sediment samples from the study area had pH in the range of 

5.10 to 6.39, suggesting slight acidity. Total organic carbon content ranged from 39.4% to 

86.9%, while chloride content was from 17.2 to 27.6 mg/kg. Polycyclic aromatic 

hydrocarbons (PAH) and BTEX were not found in the sediments. Electrical conductivity was 

from 1.36 to 100.7 µS/cm. 

 

Surfacewater Microbiology 

The surface water microbiology in all four zones were very similar with maximum counts of 

x10
6
cfu/ml. Coliform counts were higher than average for normal surface water especially in 

the Gbaran area.  Hydrocarbonocalstic counts were <1% suggesting previous esposure to 

petroleum hydrocarbon. The Bacterial isolates identified in the water sample include 

Escherichia coli, Serratiasp, Bacillus sp, Staphylococcus sp, Enterococci sp, Bacillus sp, 

Micrococcus sp, Pseudomonas sp, Vibrio sp, Klebsiellasp, Enterobactersp and Arthrobacter 

sp. The fungal isolates belonged to the generaAspergillus, Mucor, Fusarium, Penicillium and 

Candida. 

 

Sediment Physicochemical Properties 

In Zone 1, the mean pH value was 5.83, while the mean value of the electrical conductivity 

was 59.5 µS/cm. The mean values of organic matter content, phosphate, calcium, nitrates, 

total hydrocarbon content were respectively 1.39%, 8.64 mg/kg, 2.72 mg/kg, 0.04 mg/kg and 

1.79 mg/kg.  Heavy metals detected in the sediment include zinc and iron. 

 

Sediment Microbiology 

The surface water microbiology in all four zones were very similar with maximum counts of 

x10
7
cfu/g. Coliform counts were higher than average for normal surface water esoeciall in the 

Gbaran area. Hydrocarbonocalstic counts were <1% suggesting previous esposure to 

petroleum hydrocarbon. Bacterial genera isolated in the sediment sample include Serratia, 

Staphylococcus, Bacillus, Micrococcus, Pseudomonas, Arthrobacter and Klebsiella. The 

fungal isolate mainly belonged to the genera Aspergillus, Mucor, Fusarium and Candida. 

 

Hydrobiology 

The phytoplankton community was represented by five divisions: Bacillariophyceae 

(diatoms), Chlorophyceae (green algae), Cyanophyceae (blue green algae), Dinophycaea 

(dinophytes), and Euglenophyceae. Diatoms are the most prominent category except in the 

dry season of 2012 where the blue greens were reported to be dominant. The most common 

species amongst the Centrales were Melosira and Cylindrotheca gracilis while for the 

Pennate diatoms were Gyrosigma acuminatum and Bacillaria. Others are Closteruim and 

Richterella for Chlorophyceae and Oscillatoria for Cyanophyceae respectively. There was a 

statistically significant difference (P<0.05) in the abundance of Bacillariophyceae, 

Cyanophyceae and Chlorophyceae between 2008 and 2014. The numbers of species in the 

phytoplankton communities have increased over the years compared with 60 species in the 

most recent survey. However, the generally depressed numbers of the green algae 

(Chlorophyceae) in the study area; the stability of the community as deduced from Shannon 

diversity index; high evenness; and low dominance; in all the samples indicate a normal 
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unpolluted environment. The adult and larval zooplankton assemblage was a mixed and 

poorly diverse community represented by Rotifera, Copepoda, Cladocera, meroplanktonic 

larvae and Protozoa. The Copepoda dominated the community with mostly calanoids and 

cyclopoids. This was followed by the Rotifera. Seasonal variation in the total number of 

species and abundance of zooplankton is reported favouring the wet season although the 

difference is statistically insignificant. The reports indicate a relatively stable species number 

in the study area with respect to Benthic fauna community. 

 

Fish and Fisheries 

A total of Thirty five (35) fish families made up of 120 species were reported for the study 

area. Out of these, 61 species are pure river dwellers at the adult life, 29 dwell in swamps and 

30 species thrive in both habitats. Fisherfolks in the area reported that one bagrid catfish 

(Arius gigas) has disappeared in the project area while two members of the Citharinidae 

(Citharinops distichodoides and Citharinus latus) are very difficult to find. Similarly, 

Polyprerus ansorgii and P. endlicheri (Polypteridae) which were once common in the area 

are now hardly seen in the swamps. Few numbers of the fresh water turtle (Pelusis niger) is 

found in swamps. Migrant species from coastal/brackish water such as Ethmalosa fimbriata 

(Clupeidae), Polynemus quadrifilis (Polynemidae) and Liza falcipinus (Mugilidae) occur 

occasionally in the area during the dry season. The fishing gears reportely used in the area 

include gillnets, tow nets, cast nets, beach seines, lift nets, traps, hooks and lines, fences and 

stakes as well as wounding implements. Bailing of ponds to collect stranded fish in swamps 

is an age-old traditional fishing method.The catch reported for the lotic and lentic water 

bodies were dominantly members of the family Clariidae (Clarias gariepinus), Mochokidae 

(Synodontis spp), Channidea (Parachana obscura, Parachana africana), Cichlidae (Tilapia 

zilli, Oreochromis niloticus), Polypteridae (Erpetoichthys spp). However, members of the 

Clariidae and Channidae were most predominant in the lentic water bodies and constituted 

about 90% of the total fish catch observed in the study area. Swamp lake fishing are 

important sources of fish production in the study area and serve as reservoirs for fishes during 

the flood season; which together with the seasonal channels are important to the freshwater 

shrimp fisheries of the area during the flood period.The dug-out canoes without engines were 

observed to be the most predominant fishing craft in the study area with sizes ranging from 

2m to 5m in length usually carrying one to three persons and used to operate gill nets  and 

lifts nets in the lotic surface water bodies i.e. Taylor Creek, Orashi River and Nun River. 

Dug-out canoes with outboard engines also exist but in relatively small numbers. The period 

of June through September are known with low fishing activities attributed to high river 

discharge and flooding. Information from tissue analysis shows there is no evidence of heavy 

metal contamination in the fish tissues examined, and the fishes are fit for human 

consumption. Smoke-drying over fire was the most common form of fish preservation. Fishes 

to be dried were spread out on raised platforms or altars and energy for drying was from 

wood which was abundant in the area. Fresh and dried fish are transported and sold at distant 

markets in Yenagoa, Mbiama, Ahoada and Port Harcourt.  
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Socioeconomics 

This social baseline is a report on people whose communities this project will traverse. The 

map of the project area shows that the project will traverse 6 Local Government Areas- 4 in 

Bayelsa State and 2 in Rivers State. A total of 68 communities will be involved in the project. 

This comprises 50 communities in Bayelsa and 18 communities in Rivers State. The 

communities are: Sagbama, Ogolowa, Egbedi, Seibokorogha, Asaingbere, Gbaranma, 

Igbainwor, Sampou, Igbaniwari, Aya Ama, Kalamakalama, Ibie, Ikarama, Zarama, Agbobiri, 

Anyambele, Akumoni, Igbogene, Epie, Nyenegwe, Okutukutu, Elemini, Edepie, Akenfa 

Epie, Ovelemini, Agudama Epie, Etegwe, Opolo Epie, Kpansia, Yenizia Epie, Yeneka, 

Ovomovum, Opuama, Ikolo, Akabi, Fangbe, Akaubiri, Bumadi, Bumodi, Gbarantoru, 

Tombia, Agudama, Polaku, Okotiama, Okolobiri, Korama, Obunagha, Otuasega, Ibelebiri, 

Oruma (Bayelsa State) and Odau, Odua, Ususu, Chebele, Akala-Olu, Oshi, Akinima, 

Oruama, Mbiama, Agbo, Odiopitis, Odieke, Otegwe, Okarki, Orashi, Kunusha, Manuso, 

Igovia (Rivers State). This socio-economic report is based on a review of previous EIA and 

PIA reports. 

 

History of the People and Power Structure 

Various reports (EIA of EE based Gbaran Ubie Node Integrated Oil and Gas Project (2013) 

and EIA of Gbaran Ubie Phase 2 IOGP (EIA Cluster 2 Epu-Field) (2015)) indicate that the 

Koroama, Obunagha, Ogbolama, Okolobiri and Polaku constitute the Gbarain Clan in the 

Yenagoa Local Government Area of Bayelsa State. The individual founders of each of these 

settlements were all descendants of Gbarainowei (The founder of Gbarain Clan/kingdom). 

The language group here is Izon as they are indigenous Ijaw (Izon) ethnic group. Obunagha 

was founded by Ogoro, one of the sons of Gbaran-owei years ago along with Okolobiri and 

Ben-Obunagha. Otuasega Community was founded by ASEGA, descendant of Olei,in 

Ogbia LGA. Olei first settled at Emeyal and later moved to Otuasega. Opolo Epie 

Community is one of the Communities in Epie clan that migrated from Benin kingdom with 

five compounds in the community. Agudama-Epie Community is also one of the 

descendants of Epie who migrated from ancient Benin Empire. This community was founded 

by Aguda some years ago with a total of three compounds namely: Ogbobiri, Biogbolo and 

Agbosi. Agudama-Epie. Gbarantoru Community  is situated in Gbaran Ekpetiama Clan of 

Yenagoa LGA and is made up two main compounds: Ogbabiri and Ayaibiri with 

Ayakumama and Kanofa Layouts. Tombia Community is of Gbaran Ekpetiama clan in 

Yenagoa LGA founded by Tombia-owei.The community is made up of three 

quarters/compounds namely: Friebawari, Ingbelebiri and Adimo. 

On the Rivers State axis are the Obua/Odua and Ahoada west communities. Ahoada West 

Communities are descendants of Akoh, the second son of Ekpeye. Akoh a brave hunter, a 

trader, a trader, a farmer, and a great medicine man lived at Ula-Ehuda. He named his son 

after the Ula-Ehuda (Ahoada). He founded the waterside at the bank of Sombriero River 

which was developed as a fort against invasion. 

 

Traditional Line of Authority and Governance: The traditional line of authority of 

communities in Yenogoa, Kolokuma/Opokuma, and Ogbia axis (Bayelsa State) of project 

area begins with Clan Council of Chiefs headed by a Clan Head. At the community level, 
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there is a paramount ruler at the apex, who presides over the affairs of a community, called an 

Amananaowei in Izon and Ebeniken in Epie. Among the Ahoadasô and Abua/Odua 

communities of the Rivers State arm of the project communities there is the paramount ruler 

known as Eze or Ochioha who heads Council of Chiefs in taking community decisions. The 

Ezes or Ochiohas are assisted in their task of community governance by a Council of Chiefs 

and Elders. On both sides of the project communities, there are the Community Development 

Council (CDC), youth and women groups who play key roles. The hierarchy of 

Influence/Line of Authority in Rivers and Bayelsa State-baseline of authority are similar in 

the sense that they discharge their powers to members of the society through the same set 

(type) of stakeholders. However, they differ in the sense that the Bayelsa State-Base line of 

authority has in-built Advisory Eldersô Council that is missing in Rivers state-based line of 

authority. This should be noted and accorded the necessary treatment to avoid them becoming 

a clog in the wheel of implementation of this project. 

 

Household Population Structure: Findings in many SPDC recently conducted studies (EIA, 

and PIA) reports reveal household characteristics that will help inform policies. These 

characteristics include: Age: These studies all agreed that in terms of age that the population 

is a young one characterized with dominance of working population aged 18-60 years. Age-

Sex Structure: The age sex structure from these studies helped to confirm the growing 

nature of the household population in the area. The age-sex structure varied from one 

community to another in terms of dominance of one sex over the other. Male dominance in 

rural households suggest availability employment in such communities (practice of traditional 

occupations), while female dominance suggests out-migration of the male folk to urban 

centres in search of jobs. Marital Status: The proportion of married household respondents 

was overwhelmingly higher than singles in all the study communities. This distribution 

shows that marriage is an important social institution in the area cherished and respected by 

many, and a relatively stable institution in the communities. Different studies gave different 

proportions of married persons to the singles. Household Size: The size of the household 

seen as the number of persons in a household who eat and feed from the same pot but who 

may not necessarily be living under the same roof was extensively examined by these studies. 

The estimated household size varied from 5 to 11 persons. Dependency Ratio: This is a 

measure of the ratio of the economically dependent part of the population to the productive 

part; arbitrarily defined as the ratio of the elderly (ages 65 and older) plus the young (under 

age 15) to the population of the óworking agesô(ages 15-64) (Haupt and Kane, 2004). The 

EIA of Kolo Creek NAG Manifold to Soku Gas Pipeline report (2012) estimated the 

dependency ratio in Kolo Creek /Soku project communities as 83.5%.Similarly, the EIA 

report of Gbaran Ubie Phase 2 IOGP (EIA Cluster 1) (2008) estimated the dependency ratios 

of 106.2, 122.6 and 115.1 for Agbobiri, Zarama, and Ahoada communities respectively. This 

means that in a household of ten persons, at least eight persons depend on a bread winner for 

their livelihood. 

 

Education Facilities: All the communities to be impacted by this Seismic activity have at 

least one primary school. Primary school enrolment has been on the increase in the area. All 

the communities are equally within walking distance to a secondary school. Public post-
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primary institutions in the communities are relatively few. With the exception of Opolo-Epie, 

and Okutukutu that have their own secondary schools, others own theirs jointly with their 

kindred communities.  

 

Other community Social and Economic infrastructures: The level of available or 

functional infrastructure and amenities in any area or community has direct implications on 

the quality of life in that area, and therefore the willingness of people to live and remain 

there. These amenities may be physical, social or institutional in nature and service. The 

infrastructure as they are called also influences socio-cultural and economic identities of 

people in an area. Details of community infrastructure/social amenities in the project area 

include: Schools, Health centre, Eleectricity and Potable water and presented in Table 4.3.8.7. 

 

Employment: The employment situation in the communities has been reported in Kolo 

Creek NAG Manifold to Soku Gas Plant Pipeline EIA study (SPDC, 2010). One common 

phenomenon was the problem of unemployment.  The unemployment problem was felt 

mostly among secondary school leavers who were unskilled and who had also neglected 

traditional farming and fishing activities of the people.  Unemployment was more among 

males than females.  The females adapted better to economic hardship by engaging in petty 

trading. High level of unemployment suggests greater dependency ratios since the 

unemployed will add to the burden of catering for the needs of the very young, very old, and 

invalids by individuals within the work force that are gainfully working.  

 

Livelihood Activities: Livelihood activities identified in the study area included farming, 

fishing, petty trading (especially shop keeping and hawking) timber works (logging, sawing), 

food processing (especially palm oil milling and gari production) and artisan practices 

(especially carpentry, welding, masonry). Others include residents who are engaged in 

public/civil services, and persons who provide transportation services and contractors. Crop 

farming especially at subsistence level is a major livelihood activity in the area.    Farming 

implements have remained use of traditional hoes, machetes and cutlasses. Many of these 

local farmers do not make use of fertilizers but bush fallow, organic mulch and land rotation 

in maintaining fertility of their soils. Residents grow crops in their farms which they sell in 

the markets. Crop farming especially at subsistence level is a major livelihood activity in the 

area.    Farming implements have remained use of traditional hoes, machetes and cutlasses. 

Many of these local farmers do not make use of fertilizers but bush fallow, organic mulch and 

land rotation in maintaining fertility of their soils. Residents grow crops in their farms which 

they sell in the markets. Fishing equipment is also rudimentary with capture fisheries being 

the common practice.  Residents who perform most of the fishing activities live in fishing 

camps in satellite communities such as Gbara-Ama.  The popular fishing sites are the rivers, 

creeks, ponds and swamps around the communities.  Fishing equipment are mostly different 

sizes of nets, hooks and traps. Petty trading has become quite an important livelihood activity 

in terms of the number of household members that are engaged in it.  In all the project 

communities there were small shops which sold variety of products ranging from food items 

to stationery and minor electrical appliances.  There are also itinerary traders who hawk 

vegetables, fruits and fresh fish.  Many of the artisans do not have workshops to work from. 
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These people are consulted in their homes but in communities of Otuasega, and Oruma there 

is a good number welding and carpentry workshops. Petty activities yield income to 

inhabitants. Monthly income of houseolds in Ogbia group of communities (mostly from 

farming, petty trading and public/civil service employment) was between N35, 000 and N50, 

000. Likewise, households in the Odual group of communities earned relatively lowly, 

between N 20,000 to N 35,000 monthly. Personal and household monthly income varied on 

account of type of occupation and ability to effectively combine money yielding activities. 

 

Community Perceptions, Concerns and Expectations: All the communities had been 

exposed to oil and gas activities in the past.  Across the communities, the proposed project 

shall be welcome but with strong reservations.  These reservations are in form of perceptions, 

concerns, and expectations. The concerns of seismic project communities on activities are 

quite general and similar. They are: 

¶ There are concerns on type of seismic operations to be used; 

¶ There are concerns on type and power of energy source (dynamite or Vibroseis truck) 

mounted on their land might produce deafening sound; 

¶ There are concerns about where the seismic lines and access routes will pass through 

and cause damage to personal and/or communal buildings/investments; 

¶ There are concerns about the extent of vegetation to be cleared along proposed 

seismic lines and access routes. 

¶ Concerns that social interaction in the past had turned local girls into seasonal wives, 

exploited and dumped by itinerant workers. 

¶ Increased promiscuity. 

¶ Occurrence of teenage pregnancies and unwanted babies. 

¶ Damage to cultural resources, especially shrines in the forests; 

¶ Concerns that Farmland, crops and economic trees would be destroyed during 

vegetation clearing for seismic lines;  

¶ Increased insecurity due to the fact that the project would attract large population; 

¶ There would be price increases, especially of transport and food  

¶ Increased pressure on the already inadequate infrastructures with no local capacity to 

attend to needs especially medical. 

 

Expectations of the communities may differ based on their different needs and concerns. 

These expectations amongst others shall be: 

¶ That the project would bring about new interactions and relationships that may result 

in marriages; 

¶ Expectations that there would be skilled interactions with workers from other places 

resulting in increase in knowledge and ideas about seismic activities; 

¶ Some communities would expect a repeat of previous experiences on use of their 

communal resources and inter-personal relationships;  

¶ Expectations of a positive impact in the employment of local hands in construction of 

seismic lines, and drilling of shot holes; 

¶ Expectations of increased income from increased volume of commerce; 
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Health Impact Assessment 

A review of various HIA studies done against some projects cutting across two states and 

spanning a period of six years was done. Health assessment data indicates that study 

communities were in stable health but most lacked functional modern health facilities making 

untrained traditional medical practitioners, and traditional birth attendants major providers of 

medical services. Malaria, gastrointestinal and respiratory tract diseases are the common 

ailments in the communities. This is attributable to poor sanitary and housing conditions 

while child nutritional status needs attention. Uninhibited use of alcohol and multiple sex 

partners pose a threat to the lowering of STI/HIV prevalence in the communities. The siting 

of a new project in the study area could be an opportunity for putting in place adequate 

measures to drive down disease burden. A sustainable health education programme coupled 

with training of traditional medical practitioners and TBAós would be useful in the pre-

execution, execution and post execution phases of any new project.  

 

ES 5.0: Potential Impact Assessment 

The assessment of the degree of alteration to natural conditions due to the project activities 

were carried out. The overall potential negative impacts of the project activities on the 

environment are minimal. The project activities which has potential negative impacts 

includes but not limited to the following: Site preparation, survey line cutting, drilling of shot 

holes and shooting.  These negative impacts will be generally minimal, localized and short-

term, particularly given the fact that the adverse impacts will be properly mitigated with the 

strict implementation of the Environmental Management Plan developed for the proposed 

project. Consequently, the long-term beneficial impact of the proposed project makes it more 

beneficial than adverse. Significant negative impacts of the proposed project include but not 

limited to the following: 

¶ Third party agitations over compensations, land disputes, wrong stakeholder 

identification, leadership tussles etc. 

¶ Increase in usage of roads and waterways with possibilities of accidents; 

¶ Increase in usage and resultant Obstruction of /damage to existing roads; 

¶ Nuisance (Noise, vibration etc.) from machinery; 

¶ Increase of population in communities, thereby exerting pressure on infrastructure;  

¶ Exposure of workers and community members to poisonous snakes, bees, scorpions, 

other wildlife and contact with poisonous plants; 

¶ Injuries during vegetation clearing; 

¶ Increased access for hunting and logging; 

¶ Possibility of lines cutting across sensitive locations, property, sacred places, public 

utilities; 

¶ Contamination of ground and surface water; 

¶ Vibrations resulting in cracking of structures. 

 

Positive impacts of the proposed project include: 

¶ Acceptance of project and co-operation/participation from stakeholders (communities 

and government) leading to peaceful and timely execution of the project 
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¶ Increased opportunity for employment and contracting resulting in increased income 

level. 

¶ Opportunities for contracting, supply of food and other supplies 

¶ Increased financial flow due to compensations leading to improved standard of living. 
 

ES 6.0: Mitigation Measures 

To ensure that all negative impacts are reduced to the barest minimum in the execution of the 

Adibawa-Gbaran 3D Reshoot Seismic Data Acquisition, the following mitigation measures 

shall be applied: 

¶ Early stakeholdersô engagement sessions shall be held, with all the agreed issues 

properly documented and signed. 

¶ Journey management shall be employed to limit the amount of traffic 

¶ Regular maintenance /checks of vehicles and boats shall be carried out 

¶ Sufficient separation distances shall be provided for detonation of explosives to 

reduce noise levels and vibration effects on structures. 

¶ Personnel handling explosives shall be licensed in line with 1967 Explosive 

Regulatory Act 

¶ Explosive handlers training with regard to seismic operations 

¶ Awareness shall be created on the existence and locations of shot holes through 

appropriate markings/signs 

¶ Pattern shot holes shall be used as much as possible 

¶ Uphole location (single deep hole  drilling) shall be spaced on 4 x 4 km grid across 

the prospect area  

¶ The appropriate beneficiaries of damaged property shall be identified and the loss 

evaluated 

¶  Consultations with the relevant communities and property owners shall be carried out 

¶ Adequate and prompt compensation shall be made when liable 

 

ES 7.0 : Environmental Management Plan 

The Environmental Management Plan (EMP) for the proposed project incorporates various 

mitigation measures to ensure that adverse impacts associated with the development of the 

project are reduced to the lowest level. The EMP addresses consultation, waste management, 

environmental audit and environmental monitoring programmes of the project. The plan shall 

provide for compliance monitoring of the various environmental components during the 

project activities and comply with FMEnv requirements.  

 

ES 8.0: Decommissioning and Abandonment  

The decommissioning and abandonment of the Adibawa-Gbaran 3D Reshoot Seismic Data 

Acquisition Project shall be executed with keen considerations to issues arise from the need 

to address public safety, legal requirements, environmental protection, and future land use. 

During the pre-abandonment review a risk assessment shall be performed to identify and 

closeout all applicable risk issues arising from the abandonment scope, and execution 

methods and issues identified shall be documented for implementation in the execution 

contractorôs procedures and method statements and tracked for closure by the project team. 
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ES 9.0: Conclusion and Recommendation  

This Environmental Impact Assessment Report was carried out in accordance to the 

directives of the Federal Ministry of Environment (i.e. to conduct a desktop study). The EIA 

study involved detailed literature review, data analyses, impact identification/evaluation, and 

reporting. The Adibawa-Gbaran 3D Reshoot Data Acquisition Project will be beneficial in 

identifying deep exploration opportunities (by leveraging on the existing technology, using 

longer recording cable lengths and recording higher fold) which will maximize economic 

recovery of hydrocarbons, increase production, maximize economic use of existing facilities 

by keeping the facilities full and grow Nigeriaôs / SPDCôs reserve base.  

 

Furthermore, the impact assessment of the proposed project showed that it would have 

significant impacts which includes but not limited to Creation of opportunities for 

employment and contracting and increased financial flow due to compensations leading to 

improved standard of living. The identified adverse impacts were generally short-term and 

can be prevented, reduced, ameliorated, or controlled if the recommended mitigation 

measures are implemented. An Environmental Management Plan and a Monitoring Plan have 

been developed to ensure that the identified potential impacts can be reduced to ñas low as 

reasonably practicableò (ALARP). The EMP should therefore form the basis for the actual 

project implementation and future monitoring of environmental components. The approval of 

this EIA report for the execution of the proposed project is hereby recommended. 
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CHAPTER ONE 

INT RODUCTION  

1.1 Background information 

The Shell Petroleum Development Company Limited (SPDC), in pursuing its E&P business 

to explore and deliver additional hydrocarbon (Oil and Gas) production, (i.e. recover volumes 

of hydrocarbon remaining in the fields and also search for new hydrocarbon opportunities), is 

planning to embark on a 3D seismic data acquisition survey over OMLs 27 and 28/31 

covering Adibawa and Gbaran fields located within Bayelsa and Rivers state in the Niger 

Delta with Gbaran, Etelebou and Koroama fields located about 25 Km South-West of 

Yenagoa. 3-D seismic data was acquired by SPDC over Gbaran fields in 1991/1993, while 

the 3D seismic data over Adibawa acquired in 1995 was done by Nigerian Agip Oil 

Company NAOC. The planned acquisition is within the Ughelli-central swamp depobelts of 

the Niger Delta.  

 

Structurally, the Gbaran field is faulted rollover anticline at Shallow levels while the deep 

sections are hanging wall dip closure, and hydrocarbons are trapped mainly in fault-assisted 

dip closures. The Adibawa structure is an elongated, east-west trending rollover anticline 

bounded to the north by a main growth fault. There exists a smaller fault, which intersects the 

northern boundary fault that splits the field into two accumulations (east and west). 

Hydrocarbon accumulations occur in variety of trap mechanisms, from full dip closure 

through fault-assisted dip closure to dip-assisted fault closure.  

 

In the light of the aforementioned, the proposed project activities will have several 

interactions with the environment, hence the need to conduct an Environmental Impact 

Assessment studies in line with the provisions of the EIA Act 86 of 1992. Consequently, 

SPDC has been mandated by Federal Ministry of Environment (FMEnv) to conduct a desktop 

study for the EIA of Adibawa-Gbaran Seismic 3D Reshoot Data Acquisition Project 

(Appendix 1.1). This EIA study has identified the key potential impacts of the project 

activities on biophysical, social and health components within the project area and proffered 

mitigation measures for Environmental Management 

 

1.2 Objectives of the EIA  

The objectives of the EIA are to: 

¶ Acquire baseline data of the environment as well as the socio-economic and health 

conditions of the host communities; 

¶ Use the baseline data to describe and characterize the study area; 

¶ Identify the environmental sensitivities of the project area; 

¶ Determine and evaluate the potential impacts of the proposed project activities on the 

identified environmental sensitivities and the interactions between the sensitivities; 

¶ Recommend appropriate mitigation measures; and 

¶ Develop an Environmental Management Plan (EMP). 
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1.3 Project location 

The planned onshore 3D seismic data acquisition activity is in OMLs 27 and 28, with 

Gbaran, Etelebou and Koroama fields located some 100km North-West of Port - Harcourt. It 

lies in the geographical region that can be approximately defined by the following 

coordinates (Table 1.3.1). The proposed EIA surface coverage area is about 1,400 sqkm and 

will cut across six Local Government Areas in Bayelsa and Rivers States. The Local 

Government Areas include: Sagbama, Kolokuma/Opokuma, Yenagoa, Ogbia (Bayelsa state), 

Abua/Odua and Ahoada West (Rivers state).  

 

Table 1.3.1: Adibawa - Gbaran EIA Co-ordinates (Nigeria West-belt projection) 

Point Eastings Northings 

1 447,893 102,311 

2 420,059 102,311 

3 420,059 127,817 

4 442,284 127,817 

5 442,495 147,607 

6 466,202 147,502 

7 465,990 134,590 

8 461,334 134,378 

9 461,334 129,722 

10 470,012 121,572 

11 465,990 115,646 

12 447,893 115,540 

13 447,893 102,311 
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Fig 1.3.1: Map of Nigeria showing Rivers and Bayelsa States 

 

 
Fig 1.3.2: Map showing the Local Government Areas in Rivers and Bayelsa States 
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Fig.1.3.3: Map of the Project area showing communities in Rivers and Bayelsa States 

 

1.4: Legal and Administrative Framework 

There are legislations, guidelines and standards that govern the assessment of environmental 

impacts of development projects in the oil and gas industry in Nigeria. These regulations can 

be classified as follows: 

 

1.4.1: International Laws and Regulations 

Nigeria is signatory to several laws, treaties and regulations that govern the environment. 

Among these are: 

(i) World Bank Guidelines on Environmental Assessment {EA} (1991) 

(ii)  International Union for Conservation of Nature and Natural Resources(IUCN) 

Guidelines 

(iii)  Convention on the Migratory Species of Wild Animals (Bonn Convention) 

(iv) Convention of Biological Diversity 

(v) Convention Concerning the Protection of the World Cultural and National Heritage 

Sites (World Heritage Convention)  

(vi) Basel Convention on the Control of Trans-boundary Movements of Hazardous Wastes 

and their Disposal and. 

(vii)  United Nations Framework Convention on Climate Change (1992) 

World Bank Guidelines on Environmental Assessment {EA} (1991) 

The World Bank requires the execution of an EIA on a proposed industrial activity by a 

borrower as a pre-requisite for granting any financial assistance in form of loans. Details of 
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World Bankôs EIA procedures and guidelines are published in the Bankôs EA Source Book 

vols. I - III of 1991. Potential issues considered for EA in the upstream oil and gas industry 

include the following: 

¶ Biological Diversity 

¶ Coastal and Marine Resources Management 

¶ Cultural Properties 

¶ Hazardous and Toxic Materials and 

¶ International waterways.   

 

International Union for Conservation of Nature and Natural Resources (IUCN) 

Guidelines 

The IUCN in conjunction with the Oil Industry International Exploration and production 

Forum presented a set of guidelines for oil and gas exploration and production in mangrove 

areas. These guidelines are aimed at conservation of mangroves and enhancing the protection 

of marine ecosystems during E & P activities. The document also discusses the policy and 

principles for environmental management in mangrove areas as well as EIA procedures, 

Environmental Audit and Monitoring. 

 

Convention on the Conservation of Migratory Species of Wild Animals (Bonn 

Convention) 

The Bonn Convention concerns the promotion of measures for the conservation and 

management of migratory species. 

 

Convention on Biological Diversity 

The objectives of the Convention include the conservation of biological diversity, the 

sustainable use of its components, and the fair and equitable sharing of benefits arising out of 

the utilization of genetic resources. 

 

Convention Concerning the Protection of the World Cultural and Natural Heritage 

Sites (or World Heritage Convention) 

The convention sets aside areas of cultural and natural heritage for protection. The latter is 

defined as areas with outstanding universal value from the aesthetic, scientific and 

conservation points of view. 

 

Basel Convention on the Control of Trans-boundary Movements ofHazardous Wastes 

and their Disposal 

The convention focuses attention on the hazards of the generation and disposal of hazardous 

wastes. The convention defines the wastes to be regulated and control their trans-boundary 

movement to protect human and environmental health against their adverse effects. 

 

United Nations Framework Convention on Climate Change (1992) 

In order to achieve sustainable social and economic development, energy consumption for 

developing countries needs to grow taking into account the possibilities for achieving greater 

energy efficiency and for controlling greenhouse gas emissions in general. This also includes 
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the application of new technologies on terms which make such an application economically 

and socially beneficial, determined to protect the climate system for present and future 

generations. 

 

1.4.2: Legislations guiding Environmental management in Nigeria 

The Mineral Oil (Safety) Act CAP 350 LFN 1990 

Sections 37 and 40 of the Mineral Oil (Safety) Act CAP 350 LFN 1990 require provision of 

Personal Protective Equipment (PPE) and the safety measures for workers in drilling and 

production operation in accordance with international standards. 

 

Federal Environmental Protection Agency (Now FMEnv) Act No. 58, 1988 

This Act, which was issued in 1988 and amended by Act No. 59 of 1992, provides the setting 

up of the Federal Environmental Protection Agency, as the apex organization for the overall 

protection of the Environment and Conservation of Natural Resources.  The act also makes 

environmental impact assessment (EIA) mandatory for all new major projects.  In compliance 

with its mandate, FEPA issued the procedure, guidelines and standards for the execution of 

EIA with emphasis on the significance associated with current and potential impacts of such 

projects.  The procedure also indicates the steps to be followed (in the EIA process) from 

project conception to commissioning in order to ensure that the project is executed with 

adequate consideration for the environment. 

 

EIA Sectoral Guidelines for Oil and Gas Industry Projects, 1995  

In compliance with its mandate, FEPA issued the EIA Sectoral Guidelines for Oil and Gas 

Industry Projects, 1995. Contained in the Procedural  Guidelines (pg. 8) are Category I 

projects (mandatory study activities) and listed under item 15, sub-item (a) on page 10) 

(Petroleum) is Oil and Gas Fields Development, making an EIA mandatory for the proposed 

project. The Procedural Guidelines also indicate the steps to be followed (in the EIA process) 

from project conception to commissioning in order to ensure that the project is executed with 

adequate consideration for the environment. Annex C contains the EIA writing format as 

required by FMEnv. The guidelines are intended to assist in the proper and detailed execution 

of EIA studies of projects in consonance with the EIA Act. 

 

S.I. 15 - National Environmental Protection Management of Solid and Hazardous 

Wastes Regulation (1991) (FMEnv) 

This provides that the objective of solid and hazardous waste management shall be to: 

¶ Identify solid, toxic and extremely hazardous wastes dangerous to public health and 

environment, 

¶ Provide for surveillance and monitoring of dangerous and extremely hazardous wastes 

and substances until they are detoxified and safely disposed, 

¶ Provide guidelines necessary to establish a system of proper record keeping, sampling 

and labelling of dangerous and extremely hazardous wastes, 

¶ Establish suitable and provide necessary requirements to facilitate the disposal of 

hazardous wastes; 
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¶ Research into possible re-use and recycling of hazardous wastes. 

 

Environmental Impact Assessment Act CAP E12 LFN 2004 

This Act provides guidelines for activities of development projects for which EIA is 

mandatory in Nigeria. The Act also stipulates the minimum content of an EIA as well as a 

schedule of projects, which require mandatory EIAs. 

 

FEPA (Now FMEnv) Nigeria's National Agenda 21 (1999) 

Nigeria's National Agenda 21 was developed to: 

¶ Integrate environment into development planning at all levels of government and the 

private sector, 

¶ Intensify the transition to sustainable development, 

¶ Address sectoral priorities, plans, policies and strategies for the major sectors of the 

economy and, 

¶ Simultaneously foster regional and global partnerships. 

 

FEPA (Now FMEnv) National Policy on the Environment (1989) 

This gave the policy goals, conceptual framework and strategies for implementation. 

Forestry Law CAP 51 LFN 1994 

The Forestry Act 1958 which was amended as the Forestry Law CAP 51 LFN 1994 prohibits 

any act that may lead to the destruction of or cause injury to any forest produce, forest growth 

or forestry property in Nigeria. The law prescribes the administrative framework for the 

management, utilization and protection of forestry resources in Nigeria, which is applicable 

to the mangrove, and other forests of the Niger Delta. 

Land Use Act CAP 202 LFN 1990 

The land-use Act of 1978 states that ñé it is also in the public interest that the rights of all 

Nigerians to use and enjoy land in Nigeria in sufficient quality to enable them to provide for 

the sustenance of themselves and their families should be assured, protected and preservedò. 

 

National Inland Waterways Authority Act No 13 of 1997 

This Act established the National Inland Waterways Authority with a view to improving and 

developing inland waterways for navigation, providing an alternative mode of transportation 

for the evacuation of economic goods and persons, executing the objectives of the national 

transport policy as they concern inland waterways. The Act also prescribes regulations and 

sanctions on the use and exploitation of resources of inland waterways such as dredging, sand 

or gravel, mining and erection of permanent structures within the right-of-way or diversion of 

water from a declared waterway. 

 

National Environmental Standards Regulatory and Enforcement Agency (NESREA), 

2007 

The National Environmental Standards and Regulations Enforcement Agency (NESREA) 

was established as a parastatal of the Federal Ministry of Environment. NESREA is charged 
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with the responsibility of enforcing all environmental laws, guidelines, policies, standards 

and regulations in Nigeria.  

 

Endangered Species Act CAP E9 LFN 2004 

This Act prohibits hunting, capture and trade of some endangered species like crocodile, 

alligator, turtles, Parrot, etc. The Endangered (Control of International Trade and Traffic) 

Decree (No. 11 of 1985) has been enacted by the Federal Republic of Nigeria specifically to 

implement CITES. It is broader than CITES in that it also covers domestic taking of listed 

species. Two schedules are included: Schedule I (Endangered Species ï Animals in relation 

to which International Trade is absolutely Prohibited), and Schedule 2 (Animals in Relation 

to which International Trade may only be conducted under License). The decree prohibits 

taking of Schedule 1 species and requires that taking of Schedule 2 species be in accordance 

with a license issued under the decree. 

Petroleum Act CAP 350 LFN 1990 

An Act to provide for the exploration of petroleum from the territorial waters and the 

continental shelf of Nigeria and to vest the ownership of, and all on-shore and off-shore 

revenue from petroleum resources derivable therefrom in the Federal Government and for all 

other matters incidental thereto.  

Territorial Waters Act CAP 428 LFN 1990 

The territorial waters of Nigeria shall for all purpose include every part of the open sea within 

twelve nautical miles of the coast of Nigeria (measured from low water mark) or of the 

seaward limits of inland waters. Any act or omission which-  

(a) is committed within the territorial waters in Nigeria, whether by a citizen of Nigeria 

or a foreigner; and  

(b) would, if committed in any part of  Nigeria, constitute an offence under the law in 

force in that  part, shall be an offence under that law and the person who committed it may, 

subject to section 3 of this Act, be arrested, tried and punished for it as if he had committed it 

in that part of Nigeria 

 

Water Resources Act CAP W2 LFN 2004 

The Water Resources Act vests the right to the use and control of all surface and groundwater 

and of all water together with the bed and banks in any watercourse affecting more than one 

state in the Government of the Federation. However, the Act essentially preserves existing 

rights, including customary rights, provided they are for domestic use, watering of livestock 

and personal irrigation schemes. A proviso to section 1(1) states that the subsection shall not 

be deemed to infringe or to constitute a compulsory right over or interest in property. 

Apparently, the idea is to separate rights over water resources from other rights in property. 

 

Explosive Act and Explosive Regulations (CAP E18 LFN 2004) 

The Explosive Act and Explosive Regulations the transportation, storage and use of 

explosives in connection with minning activities. It specifies the licensing requirements for 

explosives and detonators magazines as well as the handling of explosives.   
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1.4.3: Legislations guiding Environmental management in Rivers and Bayelsa State 

The Rivers and Bayelsa state regulations guiding Environmental management includes but 

not limited to the following: 

¶ Rivers State Private Health and Allied Establishments Authority Law, 2001; 

¶ Rivers State Public Health Law, 1999; 

¶ Rivers State Noise Pollution Control Law of 1984; 

¶ Rivers State Environmental Protection Agency Law No. 2 of 1994. 

¶ Bayelsa State Environmental and Development Planning Authority Law 1998; 

¶ Environmental Sanitation Law 1984 (Law No.6 of 1984)* 

¶ Refuse Collection and Disposal Law 1991 (Law 8 of 1991)* 

¶ Bayelsa State Pollution Compensation Tax Law 1998; 

¶ Bayelsa State Forestry Law 1998. 

 

N.B: *These are legislations of the Old Rivers State before the creation of Bayelsa state in 

1996 and have now being adopted by the Bayelsa State Government. 

 

1.4.4: SPDC Policies and Principles 

Shell Petroleum Development Company (SPDC) operates under the guidelines of Shell 

International and complies strictly with them.  Where national standards and regulations are 

more stringent than Shell guidelines, SPDCôs policy is to comply with the existing national 

legislation. 

 

(a) Business Principles 

Shell companies have a systematic approach to health, safety, security and environmental 

management in other to achieve continuous performance improvement. To this end, Shell 

companies manage these matters as critical business activities, set standards and targets for 

improvement, and measure, appraise and report performance externally. 

 

(b) Governing Policies 

The SPDC 1998 Corporate Policies emerged with five Business Governing policies. Of 

interest to this document is the section on HSE referred to as óHealth, Safety and 

Environment Policyô. This policy addresses the health, safety, and environmental risks to the 

business and the potential impacts on staff, personnel, and the host communities. The policy 

reflects good practice and is mandatory. 

 

(c )  HSE Policy 

It is SPDCôs Policy that all activities shall be planned and executed in a manner that, 

¶ Preserves the health, safety and security of all Company and contractor personnel and 

members of the public; 

¶ Preserves the integrity and security of Company assets; 

¶ Minimizes the impact of operations on the environment; and  

¶ Is sensitive to the needs and concerns of the Host Communities. 

 

The implications of implementing this policy are that, 
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¶ All activities shall be analyzed to systematically identify related hazards, risks and 

sensitivities; 

¶ Arrangements shall be put in place to control the hazards, risks and sensitivities and to 

deal with consequences should they arise; 

¶ Any activity which is unhealthy, unsafe, environmentally unsound or may adversely 

impact relations with the community, shall be suspended until an acceptable solution is 

found; 

¶ All personnel, including those of contractors, shall be trained and made fully aware of 

the hazards, risks, sensitivities and controls in place; and 

¶ Plans and procedures shall be in place to respond to any emergency or loss of control. 

Every employee and contractor employee must plan and perform his work in accordance with 

this policy. Each employee is required to report, and where necessary, suspend any activity 

considered to be in contravention of this policy. 

 

(e)  SCiN Biodiversity Policy 

óôIn Shell, we recognize the importance of biodiversity. Therefore, we are committed to: 

¶ Work with others to maintain Ecosystems 

¶ Respect the basic concept of Protected Areas 

¶ Partner with others to make positive contributions towards the conservation of 

biodiversity in our areas of operations  

¶ Conduct Environmental Assessments with increased focuson impacts on biodiversity  

¶ Engage and collaborate with other stakeholders to manage biodiversity responsibly 

especially in sensitive environmentsóô 

 

(f) Waste Management Policy 

It is the policy of SPDC to: 

¶ Take all practical and reasonable measures to minimize the generation of solid and 

liquid wastes, as well as emissions from construction equipment and otherwise; 

¶ Manage and dispose off wastes in an environmentally responsible manner; 

¶ Track and maintain records of waste streams and provide an auditable trail as to their 

management and disposal. 

 

(g) Emergency Response Policy 

This states that the response to any emergency within SPDC will be directed towards 

¶ Saving life 

¶ Care for the injured 

¶ Protection of the environment 

¶ Limitation of damage to assets 

¶ Defence of SPDCôs good corporate image 

¶ SPDC shall provide appropriate organization, facilities, procedures and training so that 

immediate coordinated action can be taken to manage the situation in line with the 

above 
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¶ Maintenance of emergency equipment shall receive high priority. Close liaison will be 

maintained with appropriate Government and industry organization and communities 

¶ Regular exercises will be carried out to confirm effectiveness, and any necessary 

improvements made promptly so as to maintain our readiness at all times. 

 

(h)  Community Relations Policy 

In order to pursue mutually beneficial relations with host communities, SPDC shall: 

¶ Establish and maintain close relationships with all segments of the local population to 

better understand their concerns, needs and aspirations 

¶ Continuously assess and abate social and economic impact of all business activities and 

take needed preventive or mitigating measures 

¶ Respond to formal community request in an appropriate and timely manner 

¶ Bring relevant issues affecting host communities to the attention of appropriate 

authorities and other bodies that can be of assistance 

¶ Manage settlement of compensation for land acquired for company operations and for 

damages in a demonstrably fair, accountable and transparent manner and in accordance 

with statutory provisions and approved procedures. 

 

1.5: Structure of this EIA Report  

¶ Chapter One - Introduction presents the background information, EIA objectives, 

Legal and administrative framework.  

¶ Chapter Two  - Project Justification, discusses the project background, project 

objectives, rationale for the project, envisaged sustainability, and development options 

considered;  

¶ Chapter Three - Project Description, describes the type of project, scope, location, 

material input/output and by-products, waste generation, technical layout and process, 

operation and maintenance, project schedule; 

¶ Chapter Four -  Description of Existing Environment - provides information on the 

baseline environmental conditions of the project area describing the physical, 

chemical, biological social, and health environment 

¶ Chapter Five - Associated and Potential Environmental Impacts - highlights the 

Associated and Potential Environmental Impacts of the proposed project; 

¶ Chapter Six ï Mitigation Measures/Alternatives ï describes the mitigation options of 

impacts;  

¶ Chapter Seven -  Environmental Management Plan - provides the proposed plans for 

environmental management;  

¶ Chapter Eight - Decommissioning and Abandonment Plan; and  

¶ Chapter Nine - Conclusion and Recommendations ï provides remediation plans after 

decommissioning/abandonment. 
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CHAPTER TWO  

PROJECT JUSTIFICATIO N 

2.1: Introduction  

The planned 3D Seismic data acquisition is proposed to cover an area of about 1,400 sqkm in 

OMLs 27 and 28/31 covering Adibawa and Gbaran fields. The planned acquisition is within 

the Ughelli-central swamp depobelts of the Niger Delta spanning Rivers and Bayelsa state. 

This subsection highlights the need for the project, Envisaged sustainability and the Project 

Options/Alternatives. 

One 2D seismic line will also be acquired within the project area extending into an open 

acreage (OPL 2005) during the project execution with denser sampling. This is required to 

validate the planned 3D seismic data acquisition parameters and also provide information that 

will benefit future seismic data acquisition campaigns parameterisations. The length of the 

2D seismic line is about 51kms. The process of acquiring the one 2D seismic line is the same 

as that of the 3D seismic re-shoot campaign. The only difference is that both the sources and 

receivers will be on the same single seismic line in the 2D seismic acquisition as mentioned 

in Chapter 2 (project alternatives) and shown in Figs. 2.1a and 2.1b. The co-ordinates of the 

one 2D seismic line are P1 (438004.07E85557.18N), and the end points are P2 

(427531.68E, 134958.68N) west belt coordinate system. 

2.2: Value of the Project 

The estimated value of the project is about $108million including the cost of executing the 

EIA studies.    

2.3: Need for the Project 

Shell Petroleum Development Company Limited (SPDC) has recognized deep exploration 

opportunities around the Gbaran Adibawa axis to maximize economic recovery of 

hydrocarbons and increase production. This will be done through Seismic data acquisition 

(Adibawa-Gbaran 3D Reshoot Seismic Data Acquisition Project) which will help enhance the 

appraisal and developmental activities in the field. 

 

2.4: Envisaged Sustainability 

Shell Petroleum Development Company Limited has built significant expertise in Seismic 

activities over the years. The proposed project is envisaged to be sustainable 

Environmentally, Technically, Economically and Socially. The envisaged sustainability of 

the proposed project is as follows: 

2.4.1: Environmental Sustainability 

Shell Petroleum Development Company shall comply with all statutory regulations and its 

own corporate guidelines on Environmental Sustainability, continuously striving for 

performance improvement. The proposed project will be on existing traverse cutting hence 

very low environmental impacts. However, the incorporation of the findings and 

recommendations of this EIA at the various stages of the project development and strict 

adherence to the Environmental Management Plan (EMP) will ensure environmental 

sustainability. 
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2.4.2: Technical Sustainability 

The Shell Petroleum Development Company Limitedin its over 30years experience in 

Exploration and Production activities has proven the ability to conduct seismic survey. Strict 

adherence to internationally and nationally acceptable standards, innovative technologies that 

are economically viable and environmentally friendly shall be utilized in the execution of the 

proposed project.  

 

2.4.3: Economical Sustainability 

The economic sustainability of the proposed project would depend on the viability of the 

hydrocarbon bearing reserves that would be discovered through seismic data interpretations. 

However, stakeholders along the seismic transects will benefit from the project through local 

contracting and employment opportunities, increased cash flow and stimulation of local 

economies within the communities and Stimulation of local economy and markets from 

increased demand for food, and other products in the local market. 

 

2.4.4: Social Sustainability 

The proposed project will: 

¶ Develop and maintain effective long term relationships with relevant stakeholders; 

¶ Assure that the EIA process leads to development and implementation of social 

investment; 

¶ Continuous consultation with stakeholder communities will further promote social 

sustainability of the project; 

¶ Develop manpower skill to enterprising members of the communities. 
 

2.5: Project Options 

The Project options considered were: 

¶ No Project Option  

¶ Delayed Project Option 

¶ Conduct Seismic survey 

The advantages and disadvantages of each project options are presented in Table 2.1. 
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Table 2.1: Project Options considered 

S/N Option  Advantages Disadvantages Remarks 

1 No Project 

Option 

¶ No capital 

expenditure 

¶ No new risks 

¶ No impact on the 

environment 

¶ Decline in hydrocarbon reserve 

¶ Loss of revenue to the Federal 

Government and company from 

inability to adequately appraise and 

develop the Gbaran Adibawa field. 

Not 

Recommended 

2 Delayed 

Project 

Option 

¶ More time to plan 

and assess risks 

¶ This will lead to a delay in scheduled 

dates for drilling and hence loss of 

expected revenue for that period of 

time to Government and SPDC 

Not 

Recommended 

3 Conduct 

Seismic 

survey 

¶ Enhance the appraisal 

and developmental 

activities in the field. 

¶ Help in optimizing 

infill well locations 

through reservoir 

surveillance 

¶ Very high 

competence levels 

¶ Seismic survey is on 

existing traverse 

cutting hence very 

low environmental 

impacts 

¶ Transects cutting across different 

terrains may be challenging 

Recommended 

 

2.6 Project Alternatives 

The Project alternative for the Adibawa-Gbaran 3D Reshoot Seismic Data acquisition Project 

includes Seismic data acquisition techniques and Energy sources. This subsection highlights 

the project alternatives for the proposed project.  

 

2.6.1 Seismic Data Acquisition techniques 

The seismic techniques considered for the proposed project are: 2D, 3D and 4D techniques 

while the acoustic energy sources considered are vibroseis and explosives. The project 

alternatives for the Seismic data acquisition techniques include but not limited to the 

following: 

 

2D Seismic Technique  

In 2D seismic technique, data is collected along a linear array of receivers. The seismic line is 

shot by moving the shot point and the array forward in sync as the data is recorded until the 

entire line is completed. The resultant subsurface image is only two dimensional (x,z) and 

would not give the true shape of the subsurface structures. This technique will impact less on 

the environment in terms of line cutting, but it does not give the true shape of the subsurface 

structures.  It is used to resolve simple structures at depth. Therefore, it was not chosen. 2D 
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seismic data are displayed as a single vertical plane or cross-section sliced into the earth 

beneath the seismic linesô location as shown in Fig 2.1a and 2.1b. 

Recommendation: Not Recommended as a full survey. 

Fig 2.1a: Schematic diagram of 2D Seismic Technique 

 

 
Fig.2.1b: 2D Seismic data line display 

 

3D Seismic Technique 

While 2D surveys can be used for reconnaissance and to resolve simple structures at depth, 

complicated structures causing out-of-plane reflections (sideswipe) can only be imaged 

properly using 3D reflection techniques in which a 3D volume (x,y,z) of crust is sampled and 

monitored using a planar, rather than a linear array of shots and receivers. In practice, this is 

accomplished by laying out thousands of geophones on land (and hydrophones in creeks and 

rivers) along parallel lines of receiver groups and then shooting into the entire array 

(receivers) from each shot point along a series of orthogonal shot lines. The 3D seismic 

technique can be laid out in a variety of geometries. Seismic geometry is the areal 

configuration of the shots and receivers on the surface. Two geometries are prominent, the 
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narrow geometry e.g. the brick wall and the wide geometry e.g. cross spread. The schematic 

diagram of the 3D seismic technique is presented in Figure 2.2a.  Although complicated by 

the fact that a typical 3D survey contains orders of magnitude more data to process, the actual 

processing steps are fairly similar to those for 2D surveys. The end result, however, is a 

seismic data cube that can be displayed as a three dimensional cube and that can be sliced to 

produce synthetic 2D profiles in any arbitrary direction through the data, horizontal slices at 

arbitrary depths (time slices), horizon slices showing reflectivity variations in map plan for 

picked marker horizons, and 3D tomographic images that can be viewed from any 

perspective as shown in Figures 2.2b and 2.2c. 

 

Recommendation: Not Recommended. 

 

Fig. 2.2a: Schematic diagram of 3D Seismic Technique 

(b) 
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Fig.2.2 (b) and (c): A 3D Seismic data line display. Can be sliced through any arbitrary 

direction 

 

3D Reshoot (4D) Seismic Technique 

4D seismic data is a time-lapse seismic data. It is therefore a three-dimensional (3D) seismic 

data acquired at different times over the same area to assess changes in a producing 

hydrocarbon reservoir with time. Changes may be observed in fluid location and saturation, 

pressure and temperature. Some of the prospects in the project area have been explored and 

the fields are producing. Even though the deeper exploration opportunities have not been 

explored, 4D reservoir surveillance is the primary focus of this seismic data acquisition 

project. As such, the 4D seismic technique has been adopted for this campaign. In addition to 

the technical justifications, the project impact on the environment will be significantly 

minimized. This is because as a 4D intended survey, majority of the bush cutting would be on 

the 1991/3 and 1995 cut traverses due to the surface repeatability of shots and receiver 

positions requirements. 

Recommendation: Recommended. 

 

 

3D models
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2.6.2 Energy Source Alternatives 

The sources of energy considered for the project are: vibrators and explosives sources. 

Among these sources of energy, explosives were preferred because of its technical efficiency 

and environmental appropriateness. 

 

Vibrators   

Vibrators are instruments that produce mechanical oscillations. The vibrators when coupled 

to the earth surface transmit energy into the subsurface. The vibrators can be mounted on a 

buggy or truck. This arrangement limits its use in the Niger Delta region due to lack of access 

to the seismic lines for the truck.  

Recommendation: Not Recommended. 

 

Explosives and Airguns 

One advantage of explosives is that it has the full range of frequency content and can easily 

be taken into the seismic line. In this manner, extra access need not be created when using 

dynamite unlike a vibroseis operation where an access needs to be created for the truck that 

carries the vibrators. The risk of contamination of ground water by the chemical components 

of dynamite is minimized through complete combustion. Explosives are accepted as the 

source of energy for this campaign. Air guns will be used in the marine portion of the survey 

area. This is the only industry recognised marine source of energy. The air gun is made from 

the highest grades of corrosion resistant stainless steel. 

 

Recommendation: Recommended. 
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CHAPTER THREE  

PROJECT/PROCESS DESCRIPTION  

3.1: Introduction  

Seismic data acquisition survey is one of the first activities in oil prospecting, exploration and 

exploitation. It is essentially carried out to locate viable hydrocarbon reservoirs in the sub-

surface, develop new fields and meet the Joint venture (SPDC, AGIP, ELF, and NNPC) 

commitments. A typical seismic data acquisition project last for a relatively short period of 

time and does not usually involve the establishment, or use of long-term facilities and 

structures. The survey activities have been planned to commence in Q4 2015 while the actual 

data recording is planned to commence end of Q4 2015. With an average seismic data 

recording production of 30km
2
 / month, the survey activities would last for about 24 months. 

The planned 3D Seismic data acquisition is proposed to cover an area of about 1,400 sqkm in 

OMLs 27 and 28/31 covering Adibawa and Gbaran fields. The estimated workforce is 

expected to be over 1,500 at peak of operations. The satellite image over the area is shown in 

Figure 3.1. 

 

3.2: Project objectives  

The objectives of this project are: 

To acquire 3D reshoot seismic data with increased multiplicity and longer offset that will: 

¶ Significantly improve the structural imaging of the producing intervals; 

¶ Help in optimising infill well locations through reservoir surveillance; 

¶  The new seismic will be beneficial in identifying deep exploration opportunities (by 

leveraging on the existing technology, using longer recording cable lengths and 

recording higher fold) which will maximize economic recovery of hydrocarbons, 

increase production, maximize economic use of existing facilities by keeping the 

facilities full and grow Nigeriaôs / SPDCôs reserve base. 

 

3.3: Project location 

The planned onshore 3D seismic data acquisition activity is in OML 27 and OML 28/31, with 

Gbaran, Etelebou and Koroama fields located about 25 Km South-West of Yenagoa (fig. 

3.1). Gbaran field was discovered in 1967. 3-D seismic data was acquired over Gbaran, 

Etelebou and Koroama fields in 1991/3. Adibawa is covered by Biseni Samabri 3D seismic 

acquired by 3rd Party in 1995. The Adibawa field is situated in a seasonally flooded area in 

block OML-27 and was discovered by exploration well Adibawa-1 in 1966. The planned 

acquisition is in the Ughelli and central swamp depobelt of the Niger Delta within Bayelsa 

and Rivers States. Fig 3.2 shows the proposed 2D/3D project locations and some 

communities the seismic survey will traverse.  The co-ordinates of the one 2D seismic line 

are P1 (438004.07E85557.18N), and the end points are P2 (427531.68E, 134958.68N) 

west belt coordinate system. 
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Fig. 3.1: Satellite Image of the proposed Adibawa-Gbaran 3D Reshoot Seismic Data 

Acquisition EIA Area

 
Fig. 3.2: Map of the proposed EIA project location 




































































































































































































































































































































































































































































































































































