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EXECUTIVE SUMMARY  

 

E.S. 1 Introduction 

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

Ventures partners (Nigerian National Petroleum Corporation, Total, and Nigeria Agip Oil Company) 

conducted an Environmental Impact Assessment studies for the Bonny Deep Exploration and 

Appraisal wells Project. The project is intended to assess hydrocarbon potential of the proposed 

XU1000 and XU 2000 sands underlying the Bonny field producing sands in the Greater Bonny deep 

Area. The proposed activities for the wells drilling campaign will have various interactions with the 

environment, hence the need to conduct an Environmental Impact Assessment (EIA) studies. In line 

with the provisions of Part VIII ï Section A, 3.0 of the Environmental Guidelines and Standards for 

Petroleum Industries in Nigeria, 2002 (EGASPIN), an environmental screening of all concept options 

and a preliminary assessment of the selected option was conducted, and approval issued. Post 

approval of the environmental screening and preliminary impact assessment report, the Terms of 

Reference/Scope of Work (ToR/SoW) was submitted to the Department of Petroleum Resources 

(DPR) and Federal Ministry of Environment (FMEnv) for consideration and an approval obtained. 

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. The findings are presented in this report.  

 

E.S 2.0: Project Location 

The Bonny field is in SPDC s OML-11, about 40 km southeast of Port Harcourt and 

approximately 6 km northeast of the Bonny Oil and Gas Terminal (BOGT) in Bonny Island, 

withinthe coastal swamp area of the eastern Niger Delta. 

 

E.S 3.0: Objectives of the Environmental Impact Assessment  

The objectives of the Environmental Impact Assessment of Bonny Deep Exploration and Appraisal 

wells Project include the following: 

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

health environment. 

¶  identify and evaluate the potential impacts of the project activities on the biophysical, social 

and health environments of the area. 

¶ identify and assess the potential socio-economic effects of the project on the communitiesô 

livelihood patterns, including impacts on cultural properties, social infrastructures, natural 

resources and values. 

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

project. 

 

ES 4.0: Project Scope 

The project involves the following: 

1. Drilling and completion of two exploration wells 

2. Drilling and completion of two appraisal wells 

The specific project activities include the following: 
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Pre-drilling  

¶  Full Preparation Survey 

¶ Land acquisition 

¶ Pre-mobilisation 

¶ Mobilisation of equipment and workforce to site 

¶ Dredging and Location Preparation  

Drilling  

¶ Drilling, casing, logging, cementation and completion of two exploration wells 

¶ Drilling, casing, logging, cementation and completion of two appraisal wells 

Demobilisation 

¶ Movement of equipment and workforce to site 

¶ Restoration of site 

Decommissioning and Abandonment 

¶ Excavation 

¶ Removal of suface facilities 

¶ Restoration 

E.S 5.0: Project Options and Alternatives 

The Project Options include: 

1. No Option: This option entails not implementing the project. 

2. Delayed Project Option 

3. Drill wells option 

The preffered option is option 3, because of the benefits of carrying out the project. The project 

alternatives considered include: 

¶ Drill wells from Existing Well platforms  

¶ Drill wells from new well platforms 

The preffered project alternative is to drill the wells from the existing well platform because it is 

more environmentally friendly, reduces landtake and project cost. Drill from the primary 

considerations in the selection of project sites and adopted technology include the following: 

¶ Impact on and benefit to the local communities 

¶ Impact on environmental sensitivities 

¶ Capital cost impacts 

¶ Operability of the facilities 

¶ Distance to oil and gas reserves 

¶ Location of current facilities and production operations 

¶ Safety 

Project Schedule: 

Mobilization to site, site preparation and well drilling activities is expected to commence on in third 

quarter of 2020 

ES 5.0: Description of Existing Environment 
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A multi-disciplinary approach was adopted for data acquisition and ecological characterization which 

included climate, air quality and noise, soil, land use/land cover, vegetation, wildlife and biodiversity, 

aquatic, geology, social and community health status. Data were also generated through literature 

review of existing environmental studies report in the area, consultations with the stakeholders, 

detailed field work/study, laboratory and statistical data analysis. Furthermore, a proper Participatory 

Rural Appraisal/Assessment technique and sampling could not be conducted due to heightened 

Security challenges especially around Abua/Odual Local Government Area in Rivers State. Also, 

inaccessibility to some sampling stations especially in the Dry season lead to the short fall in the 

number of samples approved in the Terms of Reference.   

 

ES 5.1: Literature Review 

Some information used for the description of the environment in this report was obtained from the 

following documents: 

× Environmental Impact Assessment of Bonny and Bonny North Associated Gas (BNAG) 

Development Project, 2013;  

× Environmental Compliance Monitoring Reports for Bonny Oil and Gas Terminal Facilities  

× Environmental, Social and Health Management Plan for the Bonny Associated Gas Solution 

Project {part of the Bonny field development EIA}, 2010;  

× Environmental Evaluation Based Environmental Impact Assessment (EIA) of Bonny 

Terminal Thermal Desorption Unit (TDU), 2009.  

× Environmental Impact Assessment (EIA) report of Bonny field development project (2003). 

× Environmental Evaluation of Oloma Field Facilities, 2017 

ES 5.2: Description of Sampling location  

A one season field data gathering was carried out from 3rd ï 23rd May 2018. The sampling location 

covered a spatial boundary of 2km radius of the proposed well locations in the bonny field. The 

stratified sampling design protocol was adapted for the study. The summary of sampling points for 

various environmental spheres are as follows: 

¶ Soil quality: 24 +2 controls 

¶ Surface water: 20 +2 controls 

¶ Sediment quality: 20 +2 controls 

¶ Groundwater: 3 + 2 controls 

¶ Vegetation/ Wildlife: transects and walk throughs study 

¶ Air quality/Noise: 24+ 2 

¶ Socio economic: study per community 

ES 5.3: Quality Assurance/Quality Control 

The following QA/QC was observed in sample collection and in situ analysis carried out in the field. 

Samples were collected in bottles that have been thoroughly washed with detergent (nutrient free) 

and rinsed thoroughly. Prior to sample collection, each container was rinsed with the water to be 

sampled before finally collecting the representative sample for laboratory analysis. All samples were 

analysed at Earthquest International Limited, Warri, Delta State. 

¶ All sampling equipment were properly protected and maintained in accordance with 

manufacturersô manuals. 
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¶ Sampling bottles were adequately labeled with masking tapes and indelible markers to avoid 

mistaken identity. 

¶ Only analytical reagents (Analar grade) and chemicals were used. 

¶ Automated equipments were calibrated prior to field sampling 

¶ The same stock solutions and standards of H2SO4, HNO3, Na2S2SO3 Winklerôs (A and B), and 

Starch Indicator were used for all the batches of samples to ensure comparability and 

reliability of results. 

ES 5.4 Results 

 A summary of the study results is presented below. 

ES 5.4.1 Climate and meteorology 

The study area is in the humid tropical Niger Delta region of Nigeria, characterized by distinct wet 

and dry seasons. The dry season occur between November and March while the wet season is from 

April to October. Mean rainfall ranges from 3000 ï 4500mm. Mean tempratures ranges from 30.0 ï 

32.0°C and relative humidity range of 60.68-71.90%.  

ES 5.4.2 Air Quality and Noise 

The concentrations of sulphur dioxide (SO2), nitrogen dioxide (NO2), volatile organic compounds 

(VOCs) and hydrogen sulphide measured in all the sampling stations and the control station were 

below instruments detection limits of (<0.001). The concentration of carbon monoxide (CO) range 

from 0.25ɛg/m3 to 2.0ɛg/m3 (Mean: 1.2ɛg/m3). Suspended Particulate Matter (SPM), varied spatially 

over the selected stations, ranging between 0.9ɛg/m3 and 12.3ɛg/m3(Mean: 5.3ɛg/m3). The control 

station also recorded value (4.1 ï 5.7ɛg/m3) within the range observed for the project area. The mean 

concentration of SPM recorded in the current study was below Nigerian ambient air quality standards 

(NAAQS) of 250ɛg/m3 (daily average of hourly values) and 600ɛg/m3 (concentration not to be 

exceeded for more than once a year) FMEnv, 1991. This implies that there was no indication of SPM 

pollution in the project area. 

Generally, the data gathered from the field showed that the existing air quality within and around the 

project area were within the relevant ambient air quality criteria stipulated by the FMEnv (FEPA, 

1991) and DPR (EGASPIN, 2002) for the monitored pollutants.  

ES 5.4.3 Surface water 

The average value of the pH of the surface water within the proposed well locations is 7.7 with a 

maximum value of 7.9 and a minimum value of 7.2. These values though slightly alkaline are 

common with coastal waters such as lagoons and embayments and are still within permissible limit of 

most environmental agencies which are normally within the range of 6.5-8.0 (EPA, 2001). 

The average values of 13994mg/L, 41705 µS/cm, and 20853mg/L with ranges of 12452-15751mg/L, 

35800-46000 µS/cm, and 17900-23000 mg/L were recorded for the salinity, EC, and TDS 

respectively in the surface waters within the proposed well locations 

The BOD of the surface water samples had average values of 2.82mg/L, with a range of 2-3.8mg/L. 

These values are within the permissible limit of most environmental protection agencies which is 

normally set at Ò 5mg/L. Also, the average DO value of 5.74mg/L was recorded with a range of 4.9-

6.8mg/L. 
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The average values of the nitrate and phosphate composition of the surface water were 0.02mg/L and 

0.014mg/L respectively, with ranges of 0.0.014-0.028mg/L 0.002-0.078mg/l. These values fall within 

the EPA standard of < 0.7mg/L and < 50mg/L for nitrates and phosphates respectively. However, the 

average value of 1232mg/L with a range of 844-1505mg/L for the sulphate composition of the 

surface water was above the EPA permissible limit of < 250mg/L 

The average values of the detectable heavy metals were 0.0153mg/L, 1.689mg/L, 0.003mg/L, 

0.001mg/L, 0.046mg/L, and 0.439mg/L for Mn, Fe, Cd, Cr, Pb, and Zn respectively. These values 

fall within the EPA and WHO standards. Comparing the average values of these detectable trace 

elements and heavy metals in surface waters collected within the proposed well locations and the 

control samples, no significant difference was observed apart from Pb, which was considerably 

higher in the samples collected within the project area. 

Organics were not detected in the surface water samples both within the project areas proposed well 

locations. 

The result of microbial analysis revealed that the average count value for the total heterotrophic 

bacteria (THB) and total heterotrophic fungi (THF) is 1625 cfu/g and 72 cfu/g respectively within the 

proposed well locations. In the control surface water samples, the average count value of THB was 

higher (2550 cfu/g), while that of THF was lower (30 cfu/g) compared with those collected within the 

project area and the control stations.  

ES 5.4.4 Sediment 

The spatial distribution of heavy metals in the sediments generated by a kriging interpolation method 

shows that at some sampling points there is elevated concentrations potential pollutants. Analysis 

shows that within the vicinity of SD 3, SD 10, SD 11 and SD 19 the concentration of cadmium was 

high although still within the regulatory limits. Similarly, Chromium has elevated concentration near 

SD5, SD 6, SD 8, and SD 22. The concentration of Copper was relatively high within SD 13 only. 

The concentration of Nickel was elevated near SD 2, SD 10 and SD 14.  Lead (Pb) was elevated near 

SD 3, SD 11, SD 12, SD 13, SD 14, SD 15 and SD 17. The concentration of Zinc was elevated near 

SD 8, SD 9, SD 15 and SD 20.  

The sediments collected within the proposed well locations are majorly composed of sand size 

particles with an average value of about 63% and a range of 27-93%. The remainder of the sediments 

particles are composed of silt and clay with average percentage composition of about 7% and 30% 

respectively. These sediments are not entirely composed of silicate materials but contains appreciable 

amount of organism matter. Therefore, the sediments can be classified as sandy clay loams. There 

was no significant difference between the particle size distribution of soil samples collected within 

the proposed well locations and those collected at the control points. 

Sediments pH collected is acidic with an average value of 4.7 and a range of 3.6-6.1. These values 

are slightly lower in the soil samples at the control points with average pH of 4.2 and a range of 3.8-

4.5. 

Sediment Electrical conductivity (EC) were generally high, averaging 17344 µS/cm with  a range of 

3380-35100 µS/cm. High values of EC is mostly attributed to the presence of ionisable salts in the 

sediments. This assertion is likely since the sediments are derived from swamps which are close to 
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the shorelines. In general, the nutrient content of the sediment is low, hence may not support 

adequate plant growth required for self remedial of contaminated sediments. 

The average concentration values of 5473, 3.42, 39.08, 7.52, 2.76, 5.66, and 0.16 were reported for 

Fe, Cu, Zn, Pb, Cd, Ni, and Cr respectively. Vanadium was not detected in the analyzed soil samples 

both within and beyond the proposed project area. Apart from Pb which is much higher in the 

sediment samples collected within the proposed well locations, the average concentration values of 

the heavy metals did not show much variation between the proposed project location and the control 

points. 

An average concentration value of 1.76ppm of oil and grease was detected in the sediment samples 

within the proposed well locations, with a range of 0.9-2.9ppm. These values were lower in the 

sediment samples collected beyond this radius, with average concentration value of 0.85ppm and a 

range of 0.8-0.9ppm. 

Similarly, the average concentration value of the total aliphatic hydrocarbon content (THC) was 

0.79mg/kg in the sediment samples while an average concentration value of 0.4mg/kg was recorded 

in the samples collected at the control stations.  

The sediment data revealed high microbial activities, with a mean count value of 5810 cfu/g and 29 

cfu/g for the total heterotrophic bacteria (THB) and total heterotrophic fungi (THF) respectively 

within the proposed well locations. These values were higher in the control sediment with average 

count value of 10000 cfu/g and 50 cfu/g for THB and THF respectively.  

ES 5.4.5 Soil 

Soil physical properties 

size distribution and Texture  

Sand was highest in the top soil with decrease in the subsoil especially in the control station. Clay 

increased with depth and was highest in the subsoil of the control station while the least clay was 

recorded in the study area top soil. The soil texture was predominantly loamy sand and clay but with 

few pockets of sand, sandy loam and sandy clay in the top soil while in the subsoil, the soil texture 

was mainly clay and very few sandy loams, sand, loamy sand and sandy clay loam.  

The soil bulk density for both the study area and the control were very low; mean bulk densities of 

0.39 and 0.43 g/cm3 as against 0.25 and 0.46 g/cm3 were recorded in the top and subsoil of the study 

area and the control respectively. Mean porosity of 44.06 and 44.02% as against 33.75 and 33.93% 

were observed in the top soil and subsoil of the study area and the control. It was highest in the top 

and subsoil of the study area.  

 

Soil Chemical Properties 

pH and Electrical Conductivity 

Soil pH of the study area top soil was strongly acidic (5.03) as against 0.49 (very strongly acidic) 

while in the control it was 5.05 and 4.85 indicating similar range of strongly acidic to very strongly 

acidic. The magnitude of pH of the study area and the control was similar and therefore not different 

significantly different. The Electrical conductivity EC was 11071.5 and 11107µS/cm in top and 

subsoil of the study area compared to higher values of 16350 and 16000 µS/cm in the control. The 
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high EC is associated with high salinity of the sea water. EC is directly associated with salt and ion 

concentrations found in soils.  

Soil Organic Carbon, Total Nitrogen and Phosphorus 

Total organic carbon was 0.38 and 0.35% in the study area and 0.13 and 0.06% in the control station. 

Though the TOC was slightly higher in the study area than the control, both soils were very deficient 

compared to the critical level of 1%. Total N content of the soil was similarly 0.07% (very low 

content) in both the study area and the control and therefore not variable. Total P content of the soils 

was very low when compared to the critical level of 15 mg/kg; mean contents of P recorded were 

0.04 and 0.03 mg/kg in the top and subsoil of the study area, 0.03 and 0.02 mg/kg in the control 

station.  

Exchangeable cations  

Mean exchangeable K in the top and subsoil of the study area and control was 1.29 and 1.26 cmol/kg 

as against 1.78 and 2.31 cmol/kg. The concentrations of K in both soils were above the critical level 

of 0.24 and 0.12 cmol/kg and therefore sufficient. Mean Mg and Ca were generally deficient in both 

soils as the highest concentrations of 0.97 and 0.55 cmol/kg recorded in the study area subsoil were 

far below the critical level of 1.9cmol/kg Mg and 3.8 cmol/kg Ca and 1.0 cmol/kg Mg and 3.0 

cmol/kg Ca. Sodium concentrations were highest in the top and subsoil of the control station (12.46 

and 11.48 cmol/kg) and were above the critical level of 10 cmol/kg.  

Heavy Metals 

Mean vanadium (V), arsenic (As) and Hg among the heavy metals in the study area and the control 

station showed no variation in their concentrations. Vanadium and Hg occurred in low concentration 

of 0.05 mg/kg and As was 0.03 mg/kg in both top and subsoil of both soils. Barium showed uniform 

low distribution in soils of the control and the study area. Mean Cu contents increased with depth in 

both soils; the highest content of 1.73 and 1.93 mg/kg were recorded in the surface of the study area 

while the least content 1.08 mg/kg was recorded in the subsoil of the control. Copper was deficient in 

both soils as it was below the critical level of 3.0 mg/kg. Zinc content increased with depth that 

resulted in the highest mean of 45.87 and 38.95 mg/kg in the subsoil of the control and the study area 

respectively. The study area also had the highest mean of 34.75 mg/kg in the top soil. Low Pb, Ni, Cd 

and Cr were recorded generally in both soils. Ni showed similar trend of Pb but decreased with depth 

in the control. Generally, the above heavy metals were below soil threshold limits, therefore poses no 

threats to the soils. Fe concentration increased from 2435.63 to 2546.98 mg/kg in the study area as 

against decrease of 2171.79 to 1739.03 mg/kg in the control. Iron concentration was very high in the 

study area and the control and well above the threshold of 200 mg/kg.  

 

Hydrocarbons 

Oil and grease was generally very low; the study area had the highest mean value of 1.53 and 1.55 

mg/kg in both depths and were not significant compared to 1.00 and 1.45 mg/kg recorded in the 

control. 

THC was below the threshold of 2.81 mg/kg. Total petroleum hydrocarbon (TPH), total aliphatic 

hydrocarbon (TAH), polycyclic aromatic hydrocarbon (PAH) and BTEX contents of the soils 

occurred in traces or below detectable limits.     

Microbiology  
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In the study area THB count was highest in the top and subsoil (1.25 and 0.98 x 104 cfu/g) as against 

0.54 and 0.63 x104 cfu/g in the control. THF counts was also higher in the top and subsoil of the 

study area; mean THF 0.74 and 0.88 x 103 cfu/g were recorded in the study area as against 0.11 and 

0.12 x 103 cfu/g in both depths. HUB was higher in soils of the control in the surface; mean HUB of 

5.00 x 103 cfu/g was recorded as against 3.89 x 103 cfu/g in the study area. But in the subsoil, the 

content was slightly higher in the study area. HUF followed similar pattern of HUB.  

 

Soil Microbiology  

The evaluation of the soil microbiology shows that THF in both depths, THB and HUF in the top soil 

were rated severe. HUB in both depths was rated low and negligible; THB was medium in the 

subsoil. On the rating scale, the parameters were not significantly different. The THB was higher in 

the study area compared to the control.  

ES 5.4.6 Groundwater 

The average pH, EC, and TDS of the samples collected within the project area were 7.3, 

31700µS/cm, and 15966mg/L with ranges of 7.1-7.4, 30400-32400µS/cm, and 15200-16500mg/L 

respectively. This shows that the groundwater was slightly alkaline, but still falls within EPA and 

DPR permissible limit of 6.5-8.0. The EC and TDS values exceeds the EPA and Nigerian standard 

for drinking water permissible limit of <500mg/L for TDS and < 1000 µS/cm for EC. 

Among the heavy metals tested in the groundwater samples within the proposed well locations and at 

the control stations, only Cu, Fe, Pb and Zn were detected, with average concentration values of 

0.035mg/L, 0.063mg/L, 0.008mg/L and 0.187mg/L respectively. Lead and Iron concentrations were 

relatively lower in the groundwater samples within the proposed well locations compared with the 

ones at the control stations, while the concentration level of Cu and Pb remained almost the same. 

The spatial distribution of heavy metals with elevated concentrations is presented in the main report.  

It is shown that Cu is elevated in BH3, Fe in BH2, Pb in BH2, and Zn in BH2 and BH3. However, 

these values of Cu, Fe, Pb, and Zn are within the permissible limit of most environmental protection 

agencies. 

Therefore, there is no hydrocarbon contamination of the groundwater within the catchment area of 

the proposed well locations. However, microbial activities were detected in some of the groundwater 

samples collected within the radius of the proposed well locations with average count value of 2967 

cfu/g and 27 cfu/g for the total heterotrophic bacteria (THB) and total heterotrophic fungi (THF) 

respectively. This value was slightly higher for THB (3200 cfu/g) but was almost constant (20 cfu/g) 

for THF in the groundwater samples collected at the control stations. 

ES 5.5 Surface Water 

ES 5.5.1: pH, Salinity, EC, TDS, TSS and Turbidity  

The average value of the pH of the surface water within the proposed well locations is 7.7 with a 

maximum value of 7.9 and a minimum value of 7.2 and shows no significant difference from values 

in the control points. The average values of 13994mg/L, 41705 µS/cm, and 20853mg/L with ranges 

of 12452-15751mg/L, 35800-46000 µS/cm, and 17900-23000 mg/L were recorded for the salinity, 

EC, and TDS respectively. salinity falls within the EPA permissible limit of Ò40000, the EC value is 

above the EPA permissible limit of 1000µS/cm, while there is no limit set for the TDS of surface 
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waters by EPA. The average concentration values of the total suspended solids (TSS) and turbidity 

were 18 mg/L and 13.4 NTU in the surface water samples collected within the proposed well 

location. Unlike the values of EC, TDS, Salinity, and pH, there was a significant increase in the 

concentration level of TSS and turbidity in the surface water samples collected at the control points 

ES 5.5.2: Dissolved Oxygen, Chemical Oxygen Demand, and Biochemical Oxygen Demand 

The BOD of the surface water samples collected within the proposed well locations gave an average 

value of 2.82mg/L, with a range of 2-3.8mg/L. These values are within the permissible limit of most 

environmental protection agency which is normally set at Ò 5mg/L. Also, the average DO value of 

5.74mg/L was recorded for the samples collected within the radius with a range of 4.9-6.8mg/L. 

These values of the DO are slightly lower than the EPA standard of Ó 7mg/L and may be as a result 

of relatively high temperature of the surface water (29.9oC) 

ES 5.5.3: Nutrients:  

The average values of the nitrate and phosphate composition of the surface water collected within 

500m radius from the proposed well locations are 0.02mg/L and 0.014mg/L respectively, with ranges 

of 0.0.014-0.028mg/L 0.002-0.078mg/l, while values for Sulphates were 1232mg/L with a range of 

844-1505mg/L. Reduction in the amount of sulphate may lead to increased decomposition of organic 

matter, while increase in the amount of phosphates and nitrates usually leads to eutrophication. 

 

ES 5.5.4: Heavy Metals: 

Apart from Cd, Fe, Pb, Zn, Mn and Cr, all other elements were not at detectable concentration in the 

surface water samples collected within the proposed well location and at the control points. The 

average values of the detectable elements are 0.0153mg/L, 1.689mg/L, 0.003mg/L, 0.001mg/L, 

0.046mg/L, and 0.439mg/L for Mn, Fe, Cd, Cr, Pb, and Zn respectively. These values fall within the 

EPA and WHO permissible limit for surface waters. Comparing the average values of these 

detectable trace elements and heavy metals in surface waters collected within the proposed well 

locations and the control, no significant difference was observed apart from lead which was 

considerably higher in the samples collected within the proposed well location radius 

ES 5.5.5: Hydrocarbons  

This include, TPH, oil and grease, Polycyclic, and Aliphatics. Problems associated with these 

substances include; interference with such vital processes as the mass transfer of oxygen from air to 

water (essential in river reaeration), blockage of pipes, odour and taste problems, cancers, etc. 

However, organoleptic and total aliphatic hydrocarbon (THC) was not detected in the surface water 

samples both within the proposed well locations and the control points. 

ES 5.5.6 Hydrobiology 

Phytoplankton 

A total of 79 phytoplankton taxa were recorded during the study. These belong to seven divisions: 

Bacillariophyta (38), Chlorophyta (21), Cyanophyta (11), Dinophyta (05), Euglenophyta (02), 

Chrysophyta (01) and Xanthophyta (01). Bacillariohyta were the dominant phytoplankton community 

followed by the Chlorophyta, and Cyanophyta, while Xanthophyta and Chrysophyta were the least in 

terms of occurrence and abundance.  Bacillariophyta contributed almost half (48%) of the total 

phytoplankton population. Chlorophyta and Cyanophyta contributed 27% and 14% respectively, 
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while Dinophyta and Euglenophyta contributed only 6% and 3% of the total phytoplankton biomass 

of the water. Contributions by Chrysophyceae and Xanthophyceae were almost negligible as their 

percent contributions to the phytoplankton population were less than 1% for the two groups. 

Zooplankton 

Forty-seven species of zooplankton were recorded during the sampling period. This is made up of 

holoplankton (81%) and meroplanktonic (19%) zooplankton forms respectively. Among the 

holoplankton, the major occurring zooplankton group in the area was Cladoceran (42%) followed by 

Copepods (32%) and Rotifers (26%), while within the meroplankton shrimp zoea and larva were the 

dominant groups. 

a) Benthic Invertebrate Fauna 

The benthic invertebrates recorded during the study belong to the following Crustacea, Gastropod, 

Bivalves, Annelids and Insecta. Crustacean (43%) has the highest number of taxa and spread of 

species in the area while benthic Bivalves (4%) was the lowest with respect to taxonomic spread in 

the study area. Balanus sp, Cardisoma armatum, Macrobrachium sp and Sesarma huzardi were the 

dominant Crustacean species, while Tympanotonus fuscatus and Crassostrea gasar were the dominat 

Gastropods and Bivalves. Insect larva and Annelids species were sparsely distributed in the study 

area. Turbidity and TSS vary frequently due to variation in surface water movement, tides and 

sediment load. 

ES 5.5.6 Fish and Fishery resources  

The checklist of fish and shellfish species recorded during the field visit in the study area showed that 

the Family Aridae, Carangidae, Clupeidae, Crassosteidae, Gobidae, Haemulidae, Lutjanidae, 

Mugilidae, Muricidae, Penaeidae, Polynemidae, Sciaenidae and Squalidae appeared extensively in 

the catchment water. The Family Clupeidae included species such as Illisha africana, Ethmalosa 

finbrinata, Sardinella eba and S. modenerrhi. Virtually all the recorded species were well distributed 

in the area.  

The size ranges of the various species varied in the different fishing grounds. Croaker Pseudotolithus 

elongatus varied between 15ï60 cm in samples within the adjacent mouth of the ocean fishing 

ground, 10ï54 cm in Bonny Estuary, 10ï 42 cm in the creeks and creeklets.  

In general, the size ranges in the ocean fishing grounds were higher than those along the creeks and 

creeklets. The most abundant sizes of commercially important species encountered comprised mostly 

of juveniles. The most abundant sizes for Sardinella maderensis, Ethmalosa fimbriata, Ilisha 

africana, Cynoglossus senegalensis, and Pseudotolithus elongatus were 10, 15, 18, 35 and 40 cm 

respectively. For Pomadasys jubelini, Polydactylus quadrifilis, Pseudotolithus typus and 

Pseudotolithus senegalensis were 10, 15, 20 and 25cm respectively.    

There were more catches made from fishing grounds in the ocean compared with fishing grounds in 

the estuary; rivers and creeks based on the catch per unit effort from these fishing grounds. The 

highest catch per unit effort from the ocean was estimated at about 275 kg/trip/day while the catch 

per unit effort in the creeks and creeks fishing ground it was about 92 kg/trip/day. 

ES 5.7 Vegetation and Wildlife (Biodiversity Studies) 

Habitat Types   
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Habitat types observed were: mangrove swamp (natural habitats), freshwater (natural habitats) and 

secondary forest (disturbed habitat). Based on area sampled, mangrove swamp accounted for 71 % 

while freshwater and secondary forest accounted for the remaining 27 %. Undisturbed forest 

accounting for about 2% of the censored area called rain forest were observed only in the two control 

sites. Specifically, mangrove swamp was encountered at George Pepple, Alasakiri, Bomu- Bonny 

Trunk Line, Issille-Ogono and Bonny community, freshwater at Otuokolo and secondary forest at 

Abalamabie community. 

Generally, it was observed that the vegetation characteristics of the study area were distinctly 

different from that of the control areas where only natural habitats (mangrove swamp and rain forest) 

were encountered. Plate 3.1 is an overview of the habitat types. 

ES 5.7.1 Species Richness 

A total of ninety-eight (98) flora species belonging to forty-two (42) taxonomic families were 

recorded in the study. This comprised of 67 species for Abalamabie community, 60 species for 

George Pepple, 47 for Issille-Ogono as against 23, 31, 32 and 36 species sampled for Bonny trunk 

line, Otuokolo, Bonny axis and Alasakiri communities respectively.  

Similarly, species richness for the habitats was evaluated.  Mangrove forest recorded the highest 

number of species (79) followed by secondary forest (67 species) as against fresh water swamp forest 

with 31 species. The control sites had 47 species. The indicative mangrove genera recorded in this 

study includes Acrostichum, Avicinnia, Laguncularia and Rhizophora. Expectedly, these notable 

genera were also documented by Ebigwai and Akomaye, 2014 and Abere and Ekeke, 2011 Niger 

delta mangrove environments. The species richness recorded in the mangrove and fresh water 

habitats could possibly be due to reduced anthropogenic activities and/or resistance to invasion while 

the numbers enumerated to the rain forest and secondary forests could be due to Thinning -out effects 

and fertile loci points for species colonization respectively. 

Also, the predominance of seven cultivatable species (Artocarpus altilis, Xanthosoma mafafa, 

Psidium guajava, Persia americana, Musa spp, Cocos nucifera and Annona muricata) in the 

secondary and freshwater habitats, further buttress anthropogenic influences.  

ES 5.7.2:  Species Density 

A species density of 36.8 m per species was recorded for the entire study area as against the 13.5 m to 

a species recorded in comparison to the study area. Furthermore, the highest SD of 7.5 m/species was 

recorded for Abalamabie community followed by George Pepple 8.3 m/species, Issille -ogono with 

10.6 m/species, Alasiakiri with 13.9 m/species and Bonny axis with 15.6 m/species as against 21.7 

and 16.1 m/ species recorded for Bonny trunk line and Otuokolo communities respectively. 

Similarly, SD of 7.5, 16.1 and 31.7 m per species was recorded for secondary forest, fresh water and 

mangrove swamp habitats respectively while 7.5 m to a species was recorded for tropical rain forest 

in the control site. This result showed that species density was higher in the undisturbed forests and 

secondary forest than in freshwater swamp and mangrove swamp respectively.  

Result obtained in this study conforms to the report of Agbagwa and Ndukwu (2014) and Agbagwa 

and Chemizie, 2011 which recorded high number of species per unit area in tropical rain forest than 
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the freshwater forest and mangrove forest respectively. The low SD recorded in mangrove swamp 

habitat could be attributed to the sterno-haline properties of only a few species.  

 

ES 5.7.3:  Species Abundance 

A total of 7,986 individuals were manually enumerated in the study area. The entire study 

environment was dominated by mangrove indicative species including Avicinnia alba, Rhizophora 

spp and Acrostichum aureum. In addition, Militia thonningii, Triumphetta cordifolia, Phoenix 

reclinata, and Cocos nucifera dominates in the freshwater habitat. Rain forest was expectedly 

dominated by tree and shrubby species, the secondary forests are dominated by shrubby and 

herbaceous species including Ageratum conyzoides, Acanthospermum hispidum, Asystasia gangetica 

and Alchornea cordifolia. Similar findings have been reported by Ebigwai and Akomaye (2014), who 

studied the regeneration potential of mangrove forests in the Niger Delta. 

When species abundance was evaluated for the studies communities, Abalamabie with 1870 plant 

individuals recorded the highest followed by George Pepple with 1329 and Issille-Ogono with 1263 

individuals as against Otuokolo with 579, Bonny trunk line with 871, Alasakiri with 1034 and Bonny 

axis with 1040 individuals respectively. 

ES 5.7.4:  Species Diversity Indices 

In the present study, the Shannonôs index (H) and equitability index (E) values for the sampled area 

was 3.734 and 0.820 respectively.  

The Shannonôs index values for rain, secondary, mangrove swamp and the fresh water swamp forest 

were 3.72, 3.69, 3.27 and 3.01 respectively while the equitability index values is 0.87 each for fresh 

water, rain forest and secondary forest against 0.75 recorded for mangrove swamp forest (Fig. 2.1 A). 

Similarly, the Shannonôs index values for Abalamabie (Bal.), George Pepple (Gep.), Issille-Ogono 

(Iso.), Otuokolo (Oto.), Alasakiri (Ali.), Bonny axis (Bon.) and Bonny trunk line (Btl.) communities 

were 3.69, 3.48, 3.03, 3.01, 2.90, 2.52 and 2.43 respectively while the equitability index range from 

0.87 for Bal. - 0.72 for Bonny community. (Fig 2.1 B). 

ES 5.7.5:  Species growth habitat 

Species growth habit was equally evaluated for the identified habitats. Generally, the percentages of 

woody trees in all the habitats were higher compared to other growth forms. Statistically, freshwater 

habitat had more proportion of tree species (83.3 %), followed by the mangrove swamp forest (77.2 

%) while the secondary forest recorded the least proportion of tree species (72.1%). Among the 

sampled communities, Alabakiri and Bonny trunk line recorded the highest proportion of woody 

species followed by Issille-ogono, Bonny axis and Otuokolo communities while Geoge Pepple 

followed by Balamabie recorded the least. 

 

ES 5.7.6: Vegetation Structure of the study area 

It was observed that sampled plant species in the studied area had average DBH of between 2 and 93 

cm. Result of the study revealed that 81.0% of the species had DBH below 50 cm (Table 3.4). This is 

suggestive of a generally disturbed ecosystem. Harvesting of fuel woods for house hold energy, 

logging activities for house construction and oil exploration activities could be the main drivers for 

woody species loss. Furthermore, rain forest habitat mangrove swamp habitat recorded higher 
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number of species with DBH above 50cm followed by secondary forest with freshwater swamp forest 

recording the least count. Similarly, George Pepple recorded the highest number of species with DBH 

Ó50cm followed by Abalamabie while Bonny trunk line and Alasakiri had the least number of 

species. This indicates that vegetation around George Pepple community is less disturbed as against 

those around Bonny trunk line that are more disturbed. 

 

ES 5.7.7:  IUCN Status of the censured flora species 

The IUCN status of plants sampled was evaluated using the IUCN version 2018 -1 criterion. Results 

showed that four (4) species representing 5.1 % of the sampled species were classified as threatened 

by IUCN. These species include Allanblackia gabonensis, Anopyxis Klaineana, Khaya grandifoliola 

and Lophira alata which were categorized as Vulnerable (VU). One species (Milicia excelsa) was 

categorized as Near Threat (NT), while others were either Least concern, Not evaluated or Data 

deficient. The presence of threatened species is any habitat triggers the need for a Biodiversity Action 

Plan (BAP). 

5.7.8:  Fauna 

A total of one ninety-four (94) fauna species were inventoried in the entire study area. This comprises 

of seventy-three (73) species censured via direct evidence and twenty-one (21) species obtained via 

indirect evidences. Avian group recorded the highest number of species followed by mammals while 

mollusks and arachnids (group of Arthropoda) recorded the least species abundance. Result showed 

that Alasakiri community had the highest number of species followed by Bomu-Bonny and 

Abalamabie as against Bonny axis followed by Issille-Ogono and Otuokolo communities with the 

least number of species. Reptilian species were recorded only in George Pepple, Abalamabie and 

Otuokolo communities. Avian, mammalian and insect groups recorded highest Shannon index and 

Equitability index values as against other fauna groups. High Shannon index indicates high species 

richness while high equitability index shows evenly distributed individuals among species. This high 

species diversity and abundance portents high ecosystem services for members of the study area. 

Similarly, Shannon index of 3.67, 3.42 and 3.39 and the correspondent Equitability index of 0.88, 

0.91 and 0.92 were recorded for mangrove, secondary, and freshwater habitats respectively.  

The mangrove swamp forest recorded the highest Shannon index for all the fauna groups with 

exception of insects which recorded highest in freshwater habitat. Similarly, secondary forest 

recorded the highest Equitability index for mammals, reptiles, and amphibians while aves recoded 

similar Equitability index across the sampled habitats. The diversity indices of 0.00 recorded for 

reptilian group in mangrove and freshwater habitat, molluska and arachnida groups in secondary and 

rain forests was expected due to the low species richness of these groups in the studied habitats. 

ES 5.7.9:  Fauna species abundance 

A total of 2,384 individual across all fauna groups were enumerated. These were 1061 individuals for 

insects, 741 for aves, 235 for mammals, 124 for arachnids, 113 for Amphibians, 58 for mollusks and 

38 for Reptiles. 

Abalamabie community recorded a total of 511 individuals as the highest followed by Alasakiri 

community with 400 individuals while Bonny axis (252) and Bomu-Bonny (299) recorded the least 

individuals in terms of abundance. 
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ES 5.7.10:  Fauna IUCN STATUS 

Analysis for conservation status of the species censored in the study area was conducted using IUCN 

2018 version 1 Red List of Threatened species. Results revealed the presence of eight (8) threatened 

species, representing 7.4 % of the sampled fauna species. In a similar report, Agbagwa and Ndukwu 

(2014) recorded a total of eight (8) threatened species some of which include Cercopithecus 

erythrogaster and Osteolamus tetraspis in Bonny. 

ES 5.8:  Social Impact 

Quantitative and qualitative research designs were employed in the evaluation of social impact. With 

the use of validated research instruments administered on 355 residents, complemented by focus 

group discussion at each community, relevant data were collected and analyzed using frequencies, 

percentages and graphs. The communities studied belonged to the Igbani (Ibani) tribe except for 

Otuokolomabie, which is inhabited by the Andonis. The prominent livelihood of the area is fishing 

and farming. Other minor occupations are trading and lumbering. The average earnings associated 

with the economic activities of the area, which is about N7780/month, is relative low compared with 

the national minimum wage of N18000/month. This aptly captures the prevailing poverty nature of 

the project area. Most of the communities are small rural settlements of less than 5000 residents. 

Many were less than 500 in population size. 

The status of infrastructure reveals that most of the communities had electric infrastructure although 

power supply was described as epileptic except for Agbalamabie. Many of the communities lacked 

educational facilities and school-aged children have to access such service in other communities. 

Most of the communities had water borehole facilities although there are complaints about the fitness 

of the water for human consumption. Telecommunication services were available in all the 

communities, although signal strength or reception was described sometimes epileptic. Physical 

access to the communities is possible only by boat, although Dema-Abbey community reported the 

possibility for the community to be linked to Bonny by land. Most of the communities had block-type 

housing, while few (e.g. Otuokolomabie and Alasiakiri) had housing made of thatched roofs. Almost 

all the communities have concrete/steel jetty, while few had public waste disposal facilities. Those 

without these facilities live in homes with such convenience. 

While no major social challenge or conflict was reported in any of the communities, they appeared to 

be faced with serious environmental challenges such as shoreline erosion and pollution of the water 

ways. The communities have well established leadership or governance structure driven by local 

tradition. At the apex of the leadership structure is the óCommunity Headô (sometimes referred to as 

óAmaopuseniboô), followed by óCouncil of Eldersô; then the óWomenô and óYouthô groups, 

sometimes referred to as óAsanwoô and óEremenoboô respectively, Social interaction at the 

community level is moderated by cultural norms or taboos that regulate communal behavior. 

Although respondents reported being Christians, they also acknowledged the existence of local 

deities that are revered. Communal shrines were reported in in some of the communities such as 

Otuokolomabie (Ogbologbo shrine) and Issile-Ojono (Amakiri shrine). 

The proposed project is widely welcome by the communities, largely driven by the expected positive 

net impact on community life, specifically in the following areas: improved power supply, access to 

and support for education development, development of entrepreneurial competencies, livelihood 

support (inputs), access to safe drinking water, erosion control and employment.However, some 



 
 

xv 
 

reservations or concerns were also expressed over the potential negative impact of the project on the 

community, with possible impact points being increased pollution of the water ways andwater 

drinking sources, air pollution and its health implications, destruction of water habitats, loss and 

disruption of income and livelihoods and increased pressure on existing amenities. The need for the 

SPDC to have clearly documented GMoUs, jointly reached with each of the individual impact 

communities, was emphasized as a strategic mitigation measure. Other proposals include adequate 

compensation for land that may be acquired with due consultation with community leadership; 

provision of amenities such as functional and improved water boreholes, provision of farm chemicals 

(fertilizer) to improve soil fertility complemented with farmer training on improved farming practices 

and educational scholarships as well as sourcing locals (residents and/or indigenes) for work. 

ES 5.8:  Health impact 

The Table below summarizes the findings of the Health Impact Assessment component of the Bonny 

Deep Exploration and Appraisal Wells Projects Environmental Impact Assessment study. 

SN Indicator  Finding in the host communities Remark 

1 Socio-economic 

characteristics of 

communities 

Predominantly members of Ibani 

ethnic group, who are mainly fisher 

folks, traders and marine 

transporters 

Consistent with the findings 

in the other communities in 

the Niger delta region 

2 Access to safe 

drinking water 

An average of 25% in the 

communities, but significantly 

better in Abalamabie that is 

supplied with a reticulated water 

supply from the Bonny Utility 

Company 

This is less than the 69.6% 

average for south-south 

Nigeria, the 71.3% average 

for Rivers State, and the 

national average for rural 

communities of 49.2% 

3 Quality of drinking 

water 

Physico-chemical properties within 

regulatory limits 

The same as most 

communities in the Niger 

delta region 

4 Access to unshared 

sanitation facilities 

Access to unshared sanitation 

facilities in the communities is 

35% in the bigger communities of 

Oloma and Abalamabie, and 

significantly less at about 10% in 

the smaller communities of 

Alasiakiri and Nkpokiri.  

Consistent with the 25.8% 

average for south-south 

Nigeria, the 28.0% average 

for Rivers State, and the 

national average for rural 

communities of 13.4% 

5 Housing condition The floors of the houses in the 

bigger communities were noted to 

have been constructed with cement 

(75%), mud (3%) and planks 

(12%); while those in the smaller 

communities were constructed with 

The housing condition in 

the communities is therefore 

different from the national 

averages for rural 

communities of 0.4% for 

planks/wood, 40.1% for 
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cement (9%), mud (11%) and 

planks (80%).  

cement and 48.6% for 

earth/mud 

6 Diseases vector 

activities  

Presence of Anopheles, Culex and 

Aedesaegypti mosquitoes, tsetse 

fly, sand flies and housefly 

Consistent with the findings 

in the other communities in 

the Niger delta region 

7 Source of domestic 

fuel  

More than 80% of respondents in 

the communities use firewood as 

their main source of domestic fuel.  

Consistent with the national 

average of 83.3% for rural 

communities 

8 Solid waste 

management 

Indiscriminate dumping of refuse 

practised by all members of the 

communities 

Consistent with the findings 

in the other communities in 

the Niger delta region 

9 Use of alcohol 

beverages 

More than 90% of members of the 

communities drink alcohol, and up 

to a third of them can be classified 

as engaged in harmful drinking 

Consistent with the findings 

in the other communities in 

the Niger delta region 

10 Prevalence of 

smoking 

About a fifth of adult males in the 

communities are said to smoke 

cigarette, but an average of three 

sticks of cigarette a day. Women in 

the communities rarely smoke 

cigarette 

Consistent with the findings 

in the other communities in 

the Niger delta region 

11 Sexual behavior Premarital sex and marital 

infidelity are common in the 

community 

Consistent with the findings 

in the other communities in 

the Niger delta region 

12 Knowledge of 

HIV/AIDS 

Most members of the communities 

have heard of HIV/AIDS and STIs; 

several of them knew someone 

suspected to have the diseases, or 

to have died of HIV/AIDS; and 

more than 90% of the discussants 

knew the routes of transmission of 

HIV/AIDS. 

Better than the average for 

the Niger delta region 

13 Prevalence of 

HIV/AIDS 

The prevalence rate for the whole 

of Bonny Kingdom was 28.92% in 

2003, the highest in Rivers State, 

but decreased to 8.3% in 2010, 

thanks to the control effort of the 

The prevalence for Rivers 

State was 6.6% in 2003 and 

6.0% in 2010 
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Ibani-Se HIV/AIDS Initiative 

14 Household food 

security 

65% and worsening, due to the 

security situation in the 

communities and the incessant 

crude oil spill caused by oil 

bunkering 

Worse than the average for 

Rivers State 

15 Prevalence of 

Childhood 

undernutrition 

7.79% in the bigger communities 

and 12.9% in the smaller 

communities 

Better than the Rivers State 

average of 10%, but the 

situation in the communities 

is deteriorating on a daily 

basis 

16 Incidence of malaria Malaria is responsible for over half 

of the cases seen in health facilities 

in the communities. 

Consistent with the findings 

in the other communities in 

the Niger delta region 

17 Incidence of water-

related diseases, 

Water-related diseases such as 

typhoid fever, diarrheal diseases, 

food poisoning and skin diseases 

are responsible for 25% of all the 

cases seen in the health facilities. 

Consistent with the findings 

in the other communities in 

the Niger delta region 

18 Incidence of 

respiratory diseases 

Responsible for about 10% of the 

patients seen in the health facilities 

that serve the communities 

Consistent with the findings 

in the other communities in 

the Niger delta region 

19 Incidence of traffic 

accidents 

Traffic (road and water) accidents 

are responsible for about 1% of the 

cases seen in the health facilities 

that serve the communities. 

Consistent with the findings 

in the other communities in 

the Niger delta region 

20 Prevalence of non-

communicable 

diseases 

(Hypertension) 

Rising prevalence of hypertension, 

diabetes, arthritis and other non-

communicable diseases  

Consistent with the findings 

in the other communities in 

the Niger delta region 

21 Prevalence of non-

communicable 

diseases (cancer) 

Rare Consistent with the findings 

in the other communities in 

the Niger delta region 
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22 Under-five mortality 

rate 

About 50 under-five deaths per 

1,000 live births.  

This is five times lower than 

the average for south-south 

Nigeria of 109 per 1,000 

live births, and significantly 

better than the national 

average of 122 per 1000 

23 Maternal mortality Maternal mortality ratio estimated 

at 125 per 100, 000 live births.  

This is more than four times 

lower than the national 

average of 576 maternal 

deaths per 100, 000 live 

births 

24 Access to primary 

health care 

The communities are served by 

health centers located at Oloma, 

Abalamabie and Dema-Abbey, and 

health posts located at Sangamaand 

Issile-Ogono 

Better than the Rivers State 

average 

25 Patronage of 

traditional medicine 

Fairly high Consistent with the findings 

in the other communities in 

the Niger delta region 

26 Availability of 

emergency medical 

evacuation 

Not available Consistent with the findings 

in the other communities in 

the Niger delta region 

 

ES 5.9:  Impacts Assessment 

The ISO 14001 method was applied in impact assessment for this project. Project phases and 

activities with the attendant sensitivities were identified. The determination of sensitivities that 

characterize the biophysical and social environment was carried out by the environmental consultant 

teams (biophysical, social and health) using their knowledge of the integrated baseline data. 

Interactions between project activities and sensitivities were determined by a group of experts using 

their background knowledge of the project and its biophysical, social and health environment. Each 

interaction was discussed followed by an assessment as to whether the effect of the interaction was 

expected to be positive or negative. The identified impacts were further listed according to the phases 

of the project in which they are likely to occur to identify those impacts which cut across different 

phases of the project activities. Identified impacts were qualified based on wether they are: 

× Positive or negative 

× Short term or long term 

× Reversible or irreversible 

× Direct or indirect 
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Impacts assessed based on their classification and their significance. Impact significance was 

determined based on the following criteria: 

¶ Legal/regulatory requirements (L); 

¶ Risk factor (R) 

¶ Frequency of occurrence of impact 

Impacts identified were ranked and mitigation measures were prescribed for high and medium 

negative impacts.  
 

 

 

ES 5.10: Environmental Management Plan  

An environmental management plan has been designed for the proposed project to assess the 

effectiveness of the mitigation measures in controlling identified moderate and high impacts. The 

plan shall provide for compliance monitoring of the various environmental components.  

 

E.S 11.0: Conclusion 

The Environmental Impact Assessment Studies of the Bonny Deep Exploration and Appraisal Wells 

Project was carried out in accordance with relevant local, national and international regulations. The 

methodology applied for the study involved field work, laboratory analyses, review of previous 

reports and current field data within the area. To achieve this objective, a multi-disciplinary approach 

was adopted in the assessment of the environmental status and sensitivities of the various biophysical 

components. The Project is an opportunity to explore and appraise reserves in a bid to sustain gas 

supply to NLNG and increase revenue earnings for the Federal Government. Other positive impacts 

of the proposed project include but not limited to the following: increase in business opportunities, 

provide Opportunity for direct and indirect Employment (Unskilled labour) and Opportunity for 

contracting.  

 

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 are 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 

INTRODUCTION  

 

1.1: Background and Project location 

Shell Petroleum Development Company of Nigeria Limited is a major oil & gas exploration 

and production (E&P) Company in Nigeria. It operates a Joint Venture Partnership with 

Nigerian National Petroleum Corporation (NNPC), ELF Petroleum Nigeria Ltd (EPNL) and 

Nigerian Agip Oil Company (NAOC). The proposed project will involve exploration and 

appraising of Wells at Bonny. Bonny Deep exploration and appraisal wells project is located 

in SPDC OML-11, Bonny Island, Rivers State. MEDICHEM PROJECT LIMITED was 

commissioned to undertake the Environmental Impact Assessment. 

1.2: Objectives of the Environmental Impact Assessment  

The objectives of the Environmental Impact Assessment studies for the Bonny Deep 

Exploration Well Project include the following: 

¶ 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). 
 

1.3 Project Location 

The Bonny field is located in SPDC s OML-11, about 40 km southeast of Port Harcourt and 

approximately 6 km northeast of the Bonny Oil and Gas Terminal (BOGT) in Bonny Island, 

within the coastal swamp area of the eastern Niger Delta (See Figures 1 and 2). The Bonny 

Field was discovered in 1959 by well Bonny-2. To date, a total of 31 wells have been drilled 

on the shallow field level and additional wells has been drilled in the greater Bonny structures 

including 4 Bonny North wells, two Chobiekiri wells and two Asaramatoru wells. These 

wells have penetrated more than 25 hydrocarbon-bearing sands between the depths 5,500 - 

13,000ftss.  

The STOIIP of the shallow Bonny field are estimated at 659 MMstb and 282 MMstb, 

respectively (ARPR 1/1/2003). The FGIIP and UR gas is estimated at 2489 and 1706 Bscf, 

respectively. The field was put on stream in 1973 and attained a peak production of 38,000 

bpd in 1975.  Production has gradually declined to 7500 - 8000 bpd due to increasing water 

production. 

1.4: Legal and Administrative Framework 

Chapter 1 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: 
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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 

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, 2001 

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), 1979 

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

management of migratory species. 

 

Convention on Biological Diversity, 1992 

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. 
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Convention Concerning the Protection of the World Cultural and Natural Heritage 

Sites (or World Heritage Convention), 1972 

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 of Hazardous Wastes 

and their Disposal, 1989 

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 

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 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 to ensure that the project is executed with 
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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; 

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

 

Environmental Impact Assessment Act CAP E12 LFN 2004 

The Act sets out general principles, procedures and methods to enable the prior consideration 

of Environmental Impact Assessment on certain public or private projects. The objectives of 

the Act is to promote the implementation of appropriate policies consistent with all the laws 

and decision making processes through which the goal and objectives maybe realized. The 

Act also encourages the development of procedures for information exchange, notification 

and consultation between the organs and persons when proposed projects or activities are 

likely to have significant environmental effects on boundary or trans-state or on the 

environment of bordering towns and villages.  

 

 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 
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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. 

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 
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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. 

Nigerian Oil and Gas Industry Content Development Act 2010 

The Act provides for the development of Nigerian Content in the Nigerian Oil and Gas 

Industry, Nigerian Content Plan, Supervision, Coordination, Monitoring and Implementation 

of Nigerian content and for related matters. All regulatory authorities, operators, contractors, 

subcontractors, alliance partners and other entities involved in any project, operation, activity 

or transaction in the Nigerian oil and gas industry shall consider Nigerian content as an 

important element of their overall project development and management philosophy for 

project execution. 

Employeeôs Compensation Act No. 13, 2010 

The objectives of the Act are toð (a) provide for an open and fair system of guaranteed and 

adequate compensation for all employees or their dependants for any death, injury, disease or 

disability arising out of or in the course of employment ; (b) provide rehabilitation to 

employees with work-related disabilities as provided in this Act ; (c) establish and maintain a 

solvent compensation fund managed in the interest of employees and employers ; (d) provide 

for fair and adequate assessments for employers ; (e) provide an appeal procedure that is 

simple, fair and accessible, with minimal delays ; and (f)combine efforts and resources of 

relevant stakeholders for the prevention of workplace disabilities, including the enforcement 

of occupational safety and health standards. 

1.4.3: Legislations guiding Environmental management in Rivers State  

¶ Rivers State Environmental Protection Agency Law 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 

 

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 



 
 

1- 7 
 

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, 

¶ 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 focus on impacts on biodiversity  

¶ Engage and collaborate with other stakeholders to manage biodiversity responsibly 

especially in sensitive environments óô 
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(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 

¶ Defense 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 

¶ 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: Declaration 

Shell Petroleum Development Company (SPDC) in its capacity as the operator of the Bonny 

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

regulations regarding environmental protection during the Project phases.  Shell Petroleum 

Development Company (SPDC) is committed to the implementation of the Environmental 

Management Plan (EMP) covering the Bonny field. Shell Petroleum Development Company 
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(SPDC) avows that it has prepared this EIA report using the best available expertise in 

personnel, equipment and internationally acceptable methods. 

 

1.6: Structure of the EIA 

The structure of the Environmental Impact Assessment Report was prepared in line with the 

DPR and FMEnv approved format as shown below: 

¶ 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 aspects of the 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 - Conclusion and Recommendations ï provides remediation plans after 

decommissioning/abandonment.
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CHAPTER TWO  

PROJECT JUSTIFICATION  

 

2.1 Introduction 

The Bonny field is part of the Swamp East hub and it is located in a tidal swamp within the 

Niger Delta, which is under the influence of the Bonny river and a network of creeks. The 

main vegetation is mangrove, but there are patches of fresh water swamp and bush fallow 

plants. The main soil is saline and contains mixtures of organic remains of mangrove and 

inorganic sediments deposit. This is responsible for the peaty óchicocoô nature of the soil 

which is characteristic pf mangrove soil. 

There are a number of creeks and creeklets, the major one being the Bonny river. These water 

channels serve as navigational routes and are also extensively used for fishing activities. 

Bonny town is a densely populated and congested metropolitan town with several oil and 

service companies. The occupation of the people is multi-facetted and include trading, fishing 

and contract work. There are functional facilities such as schools, hospitals, hotels and parks. 

Legislation with respect to environmental aspects of oil and gas exploration and production 

exist both at the national and the state levels. Applicable requirements are laid down in the 

ministry of Environment (FEPA) Guidelines and Standards for Environmental Pollution in 

Nigeria (1999), FEPAôs Environmental Impacts Assessment Procedural Guidelines (1995) 

and DPRôs National Guidelines and Standards for the Petroleum Industry in Nigeria (1991). 

2.2 Potential Environmental Impact of Bonny Deep-1X Exploration Well Activities  

The environmental concerns for Bonny Deep-1X exploration well activities include site 

preparation (dredging, sand filling, and vegetation clearance), land take, construction works, 

drilling operations, waste discharge, gas flaring, potential community blockade and 

abandonment. Preliminary assessment and mitigation plans are summarized in table 1 below. 

The detailed assessment is captured in the EIA data gathering and analysis in chapters 4 
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Table 1: Preliminary Assessment of Activities Impacts and Mitigation 

SN Challenges Class of Impact Potential/Actual 

Environmental Impacts 

Mitigation  

1 Dredging Major impact and long 

term 

Loss of aquatic life; 

Increase in water salinity 

Perform dredging during low tide 

2 Landtake 

(7.4132 

hectares) 

Minor impact and short 

term 

Loss of mangrove areas; 

Disturbance to habitat; 

Limited thoroughfare 

Expansion of existing location; 

Use of existing RoWs; 

Dredge spoil management 

3 Drilling 

Operations (1 

Gas well) 

Major impact and long 

term 

Noise during drilling; 

Displacement of aquatic 

species; 

Waste generation; 

Increase in school drop out 

rate; 

Abandonement of traditional 

occupations 

Drill new wells from existing 

locations; 

Drill cuttings to be slurred and re-

injected into approved down-hole 

formation; 

Re-use drilling mud; 

Assist in improving traditional 

occupations 

4 Waste 

Management 

Major or minor impact; 

Long or short term 

(depending on content, 

volume and location) 

Soil; water and air pollution; 

Increase in health problems 

of inhabitants 

Proper drilling waste management; 

No burning of oily waste in flare; 

Septic tanks/sewage systems; 

Incinerate medical wastes 

5 Aqueous 

Effluent 

Major or minor impact; 

Long or short term 

(depending on content, 

volume and location) 

Impact on flora and fauna; 

Impact on community water 

quality 

Meet regulatory requirements on 

effluent discharge 

6 Oil Spillage Major impact and long 

term 

Community unrest, soil 

pollution; water pollution; 

death of flora and fauna 

Oil spill contingency plan; drip 

plans; regular monitoring of 

pipelines 

7 Abandonement  Major impact and short 

term 

Community unrest, wildlife 

disturbance; visual impact 

Adhere to guidelines 

 

 

2.2.1: Envisaged Sustainability 

The proposed Bonny Deep-1X well consists essentially of gas exploration well.  The project 

is an opportunity to sustain gas supply to the NLNG and maximize the utilization of the 
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NLNG trains 1-6 by developing gas from Bonny field. The Bonny Deep-1X project is 

envisaged to be sustainable (Environmental, Technical, Economic and Social).     

2.2.2: Economic Sustainability 

A long-term gas sale agreement (GSA) is in place that commits SPDC to supply a significant 

Daily Contractual Quantity to the six NLNG trains. It is an opportunity to sustain gas supply 

to NLNG and maximize utilization of the Bonny Oil and Gas Terminal (BOGT) The Bonny 

field has proven reserves of gas that can economically and commercially support the project 

thereby contributing to the revenue accruing to Nigeria and SPDC. 

2.2.3: Technical Sustainability 

Chapter 1 This project is technically sustainable because of SPDCôs proven oil and gas 

technology and strict adherence to internationally and nationally acceptable engineering 

design and construction standards. Innovative technologies that are economically viable and 

having minimal environmental, social and health impacts shall be utilized in the execution of 

the proposed project. New gas well will be drilled and transported to the NLNG trains for 

export abroad.   

2.2.4: Environmental Sustainability 

National and international regulatory and engineering design standards, innovative 

technologies that have minimal environmental, social and health impacts shall be utilized in 

the execution of the proposed project. The incorporation of the findings and 

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

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

sustainability.  

2.2.5: Social Sustainability 

The integration of appropriate social impact assessment and community interface 

management mechanisms in the Project are critical success factors to the realization of 

overall business objectives and SPDC corporate reputation in the area. A stakeholder 

engagement plan has been developed and all stakeholders, especially communities, partners, 

regulators and other government agencies will be engaged in a proactive and respectful 

manner to engender participation and secure enabling environment for the Project. The 

deployment of GMoU and allied processes for interface management and delivery of basic 

community development intervention projects and programs is critical to the success of this 

project. Its scope will ensure that we do not create legacy issues but enhance community 

participation in the business through active collaboration with SPDC Community Content 

Team. Skills will also be developed, and business supported to enable community 

participation in the project execution phase and beyond. Approximately, 2.5% of project cost 

(CAPEX) shall be provided for the implementation of Social Performance intervention 

programs and projects in the impacted communities. The fund assigned for community 

development through the GMoU shall be paid into a joint account maintained with the 

communities in tranches and spread over the duration of the agreement, which will also align 

with the duration of that project.
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CHAPTER THREE  

PROJECT AND PROCESS DESCRIPTION  

 

3.1 Introduction 

The details of the scope of work, proposed project activities and waste management in the 

Bonny Field are presented in this chapter. 

The Bonny field is located in SPDCôs OML 11. The latest license renewal for OML 11 is a 

20 years lease obtained by the SPDC JV in 1999 and is expected to expire in 2019. The 

Bonny Deep prospect is located beneath the producing Bonny North field, approximately 40 

km SE of Port Harcourt. 

The field was discovered in 1959 by Bonny-2 well and to date 31 wells have been drilled. 

These wells have penetrated 25 hydrocarbon-bearing sands between the depths of 5500 and 

11050 ftTVDss  

The Bonny Deep prospect is in the Coastal Swamp depobelt, eastern Niger Delta (Error! R

eference source not found.). The prospect is controlled by the south-hading (dipping) Bonny 

major growth fault. The Bonny Deep prospect is bounded to the south by the Bonny Fault 

and to the north by the Chobie-Asaramatoru Fault. 

 

Figure 1: Location map of Bonny Deep and environs 
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The terrain is swamp. The prospect is located 9 Km northeast of the Bonny Gas Plant (GP) 

which has a capacity of 450 MMscf/day gas and 120,000 bpd liquid production. The gas from 

the Bonny GP is a major source of gas supply for the Nigeria Liquefied Natural Gas (NLNG). 

The business driver is to prove new non-associated gas reserves to utilize ullage in the Bonny 

Gas Plant and meet NLNG supply obligation. Figure 2 shows the preliminary production 

profile of the Bonny Gas Plant indicating an OSD of 2021 for the Bonny Deep-1X well. The 

OSD may be brought forward to 2017 as a result of recent engagements for an Early Hookup 

option. 

 

 

Figure 2: Production Profile Forecast 

3.2 Project objectives 

It is proposed to drill a deviated exploration well (maximum inclination of 150) to test a 

prospective stack of multiple fault-dependent closure with a closure area of ~7 km2 (at the 

shallowest target, O3000X).  The Bonny Deep-1X well is planned to drill to a total depth of 

15,471 ftss (15,847 ftah) and will test approximately 3,300 ft of untested stratigraphic interval 

containing three objective targets (O3000X, XU1000 & XU2000). The equivalence of the top 

O3000X has been penetrated in the Chobie block which is to the north of Bonny North field 

whilst the deeper targets are untested in and around the Bonny area of interest. 

3.3 Proposed Project scope/Overview 

The scope of drilling of Bonny Deep-1X exploration well are as follows:  

i. to prove reservoir presence and quality of the O3000X ï XU2000 prospective targets, 

establish hydrocarbon fill, fluid characteristics and basic mobility (composition, 

pressure, permeability etc) to a maximum TD of 15,243 ftss (15,714 ftah) 

ii. There exists an opportunity to complete the O3000X ï XU2000 using bottoms-up 

philosophy, in the case of success 

If successful, the well would be safely suspended. This would be followed by completion and 

hook-up as specified in the notional development plan. 
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3.4 Well Casing and Completion Design 

The approved well design following a Well Verification Board Review is shown in (Figure 

3). The 97/
8
ôô casing would be set in the shale below O3000X at 14,000 ftah within the 

predicted pressure ramp. The 81/
2ò hole section is not intended to penetrate the XU2000 

because of the second pressure ramp expected across the XU2000. The 97/
8
ôô casing shoe 

strength prognosis is not sufficient to allow drilling into the XU2000 with a possible 

maximum case pore pressure of 0.83 psi/ft at the base of the sand. The final well section 

would be a 6ôô slim hole that would be drilled to a final total depth of 15,423 ftss (15,714 

ftah) in open hole and plugged backed or cased off depending on the size of the hydrocarbon 

discovery. The shoe strength at the 7ôô liner shoe can handle the equivalent circulating 

density and any influx taken while drilling across the XU2000 sand. 

The well design is based on the following considerations:   

i. Surface casing depth takes cognisance of the shallowest hydrocarbon (M1000 at 5,595 

ftTVDss) which is expected to be encountered along the proposed well path, hence 

the surface casing is planned to be set at 5,000 ftah just before encountering the 

M1000 sand 

ii. In addition to the high case pore pressure prediction, the mud weight is design to 

check borehole stability 

iii. Incorporated learnings from offset Wells and recent HPHT drilling campaign at 

Gbaran-26, Gbaran-27 and Kolo Creek-41 

iv. Case-off depleted sands (M9500 reservoir) before traversing HP reservoirs  

v. Shallow hazard assessment and proposed mitigation measures  
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Figure 1: Well schematics for the proposed Bonny Deep-1X Well 

 

The well is planned to be initially suspended for future completion based on the notional 

development plan. The plan for Bonny Deep-1X is to complete the reservoirs using a 

bottoms-up philosophy. The completion design is a case and perforate completion 

configuration with a tubing retrievable surface controlled subsurface safety valve and a 

permanent down-hole gauge (Figure 4). The perforations would be achieved under-balance 

with a tubing conveyed perforation system and the well completed with a 4İò, 13Cr 

corrosion resistant alloy tubing and nickel-based alloy for the tubing accessories. The key 

features of the preferred completion scheme are as follows: 

o Surface Safety Valve, 

o Permanent Down-hole Gauge, 
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o Tubing Conveyed Perforation 

o Surface Sand Detectors. 

Although this completion scheme does not provide down-hole sand production protection, it 

is a simple and robust design similar to that planned for Gbaran-26 and has a high chance of 

being successfully deployed. 

 

 
Figure 2: Bonny Deep-1X proposed completion design 
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3.5 Well Blow-out Analysis 

The proposed completions have been designed to mitigate the basic risks of loss of 

control/blowout and ignition/wellhead fire. In the unlikely event of a blowout, a relief well 

will be drilled to intersect the blowing well at the top of the reservoir with a high kill fluid 

density of to kill the blowout well. The proposed relief well locations for Bonny Deep-1X are 

shown in Table 2 and Figures 5 below. Opportunity exists for further optimization where 

other locations become available before commencement of the drilling phase. After drilling 

the top hole with water-based mud (WBM) and the intermediate section with Pseudo-Oil 

Based (POBM) mud, the reservoir section will be drilled with WBM (Thixal system for gas 

and carbonate system for oil). This will provide the required overbalance and these sections 

will be cased off with a 9 5/8ò casing or 7ò liners or open hole completions. After cementing 

and testing the casing/liner, the wellbore cleanup will be done by displacement to standard 

0.47 psi/ft Calcium Chloride or thixal brine to provide the right over balance. Oxygen 

scavenger and pH lower than 10 are required to ensure completion integrity. It should be 

noted that the low annular fluid weight also reduces the downhole completion equipment 

pressure rating requirements due to lower anticipated differential pressures. 

 

Table 2:  Well Status and Coordinates 
 

Well Location Status Northings Eastings 

Bonny Deep-1X New 52616.98 529452.31 

Bonny Relief Location 1 New 53033.00 529251.00 

Bonny-001 Potential Relief Well 

Location 

Existing 528810.67 52527.31 

 

3.6 Proposed Relief Well Locations 

The Bonny Deep well is ranked as a Red (5D) in the Process Safety Risk Assessment Matrix 

in the event of a blowout. A Relief Well is a Process Safety requirement for the Bonny Deep 

well. As per the Shell Global Wells Relief Well Manual, the following guidelines was 

adopted to plan for the relief wells. 

¶ Minimum of two suitable rig locations identified for two relief well locations  

¶ Minimum surface location lateral distance of 1,500 ft (457 m) between wells  

¶ Relief well inclination shall be less than 60°  

¶ Incidence angle between relief well and target well shall be less than 8° 

Two locations have been identified for the relief well location with the same considerations 

that was used for the Bonny Deep-1X location, namely: 

¶ A minimum distance of 500 m from the wellhead to community will be maintained  

¶ A minimum distance of 200 m from pipelines or pipeline ROW in order to leave a 

suitable buffer between SPDC acquired area and the existing pipeline. 
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The regulatory requirement to identify and select a potential relief well location for every 

planned HP drilling activity. This allows for minimal efforts at executing relief well drilling 

if/when the need arises. The preliminary simulations suggest that this is a Tier one well hence 

two possible relief well locations are required. These were identified and carried as possible 

options for drilling a relief well. These are Bonny-007/007ST1 and Bonny-001 well 

locations. 

¶ To arrive at these locations the following factors were considered: 

¶ Distance of each location from the HP drilling site 

¶ General wind direction at the planned time of year for drilling the HP well 

¶ Access to the proposed relief well location 

¶ Land acquisition requirements 

¶ Well path from potential location to HP well trajectory; and 

¶ Proximity of relief well location to settlements 

 

3.6.1 Bonny Relief Well Location 1 
 

The Bonny-007 location (X = 529251.00 & Y = 53033.00, Nigeria Mid Belt, Minna Datum) 

is at a distance of 640 metres from the Bonny deep well location. This is higher than the 

minimum 457 metres that is required to ensure safety of personnel and equipment (Figure 4)  

3.6.2 Bonny-001 Potential Relief Well Location 

An alternative location considered was Bonny-001 location (X = 528810.67 & Y = 52527.31, 

Nigeria Mid Belt, Minna Datum is at a distance of 462 metres from the Bonny deep well 

location. This is slightly higher than the minimum 457 metres that is required to ensure safety 

of personnel and equipment (Figure 4). 

 

 

Figure 3: Section view showing trajectories for the relief well options for Bonny Deep-X 
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3.7 Well Testing Options 

The well testing will be carried out through a dedicated flare pit and bund wall. This is 

recommended to be built as follows: 

i. Construct the flare pit close to the wellhead and within the Bonny Gas Plant 

manifold 

ii.  This construction activities will be part of the early hook up activity schedule 

Testing is to be done via the Bonny Gas Plant with consideration for the following: 

i. Limitations of backpressure from the gas plant 

ii.  The test relies solely on shut down of the gas plant  

 

3.8 Well Clean-Up 

The wells will be cleaned up using coiled tubing assembly applying underbalanced clean-up 

technique to lift the well (~500 ft from the sandface) via dedicated test facilities, i.e., if the 

well can flow by itself. If the well could not sustain flow, coil tubing plus liquid nitrogen will 

be deployed to enhance lift. The underbalanced clean-up technique will help to remove the 

mud filter cake and other solids plugging the formation pores. The clean-up recipe will be 

designed such that a complete filter cake removal is achievable with minimum losses into the 

formation. 

 

3.9 Project activities  

3.9.1 Pre-mobilization 

Pre-mobilization activities shall include community and other stakeholder engagements and 

land acquisition. This phase will also include designs and off-site fabrications of modules, 

pipes etc. During this phase, SPDC shall carry out pre-mobilization inspection of all 

items/personnel to be mobilized to site. All equipment and personnel mobilized to site shall 

be certified fit for purpose and approved by SPDC before deployment to site. 

3.9.2 Mobilization Phase 

This phase will involve: 

1. moving construction equipment (dredger, bulldozers, excavators, graders, rollers, pay 

loaders, asphalt pavers, tippers, trailers, swamp bogey, generators, self loaders, 

cranes, crew bus, 4 wheel-drive truck, welding sets, flushing pumps, Hydro testing 

unit, generators, compressors, bending machine, grit blasting unit, oxy acetylene 

torch, line up clamps, cold cutter, x-ray units, thrust boring machine etc) from 

Contractorôs base to site. 

2. Movement of temporary offices and accommodation to site. 

3. Set up site office and yard (telecommunication masts, temporary sewage system, 

messing facilities). 

4. Movement of personnel from Contractorôs base/ SPDC office to site by road. 

5. Movement of rig to site (this is captured as part of mobilization for the purpose of 

impact assessment although this comes after well location preparation). 
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3.9.3 Well Locations Preparations 

Well location preparations shall typically involve vegetation clearing, dredging, sand filling, 

pilling, concrete, etc. The well locations will be surfaced with asphalt to prevent groundwater 

and soil contamination. In addition, pits will be constructed to capture surface run-off. The 

pads will be graded so that rainfall on the active portions of the pad will be directed into the 

pit. Areas for storage of fuel, lubricants, chemicals, solid waste, produced oil, and waste oil 

will be designated within the well site area to protect the environment, and minimize possible 

fire and explosion hazards.  

Well site construction in a seasonally flooded terrain is typically carried out over a period of 

12 months. The number of personnel expected to be working at any point in time during the 

construction of the access and locations will normally be approximately 70 (seventy) persons. 

The activities that will be involved in the location preparation in the various fields are 

described below. 

 

3.9.4 Drilling Workscope and Activities 

 

Logging 

This is the electrical/nuclear investigation of the drilled well to ascertain the lithology and 

fluid content. The interpretation of the log data gives an indication of the presence and the 

quantity of hydrocarbon (in this case gas) in the formation. 

Completion 

This is the process of hooking up a well for production. The process involves logging, well-

bore clean-up, perforation, production testing, sand consolidation and installation of the 

Christmas tree. The completion of the drilling will be the hooking up to the field manifold.  

Clearing and grading 

The working width shall be cleared of trees and hedges. Ditches shall be flumed by installing 

pipes and ramped over with subsoil to give a continuous running track through the fields. 

Topsoil shall then be stripped across the working area and stored at one side. An area of the 

working width adjacent to the stored topsoil shall be designated as a running track for 

vehicular movements.  

Reinstatement 

At the end of site works, contractor shall ensure that the RoWs and work sites are properly 

cleaned up and reinstated. Although it is manifestly impossible to restore the route traversed 

by the pipelines to the exact condition in which it was before work started, the general aim 

should be to make it as nearly as possible. All the debris of construction shall be removed to 

Shellôs approved site. Shell shall issue to the Contractor a Site Restoration Certificate on 

satisfactory completion of site re-instatement, which is a prerequisite for contract payment. 

3.9.5 Risk of Accidents Resulting in Pollution or Hazards 

Blow outs and tank leaks are potential causes of accidental spills during drilling activities. A 

blow out is an uncontrollable discharge of hydrocarbon from the formation. Though the 
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chance of a blowout is very low, the potential impact on environment is very high. The 

primary safeguard against a blowout is the pressure exerted by the drilling mud. The mud 

shall be tested/checked regularly (every 15 minutes on site) to ensure the properties and 

weights are in order. The secondary control is the equipment referred to as Blow Out 

Preventer (BOP) with surface safety valves. This equipment shall be used to close in a well at 

the slightest detection of formation fluid ingress/flow into the well bore (mud system). This 

equipment shall be tested regularly to ensure proper functionality. Increased land and air 

logistics, which will result from movement of materials and workers to site, are another 

potential cause of accidents during drilling construction. Proper logistics management will be 

put in place as a safeguard. 

Based on the nature of the project, activities that will be carried out during project execution, 

which may impact on the environment include: Location preparation, Vegetation clearing, 

Sand filling, Piling, Construction of camps, access road, locations and other civil works, 

Drilling of NAG wells, Laying of flow lines, construction of manifolds and other facilities, 

etc. These activities will involve human and equipment presence at sites and all waste 

handling during execution will be in line with all statutory and company guidelines. 

3.9.6 Techniques for river crossing 

The Bonny River and its creeks and creeklets  are found in the project area. The Open cut 

method shall be considered at minor river crossing. For the major and medium river 

crossings, HDD, floatation method or push and pull method could be employed, however 

CONTRACTOR shall assess the areas at the time of construction and propose suitable 

construction methods for COMPANYôs approval. River  

and Creek Crossings 

At creek/river crossing, the following RoW extent shall apply: 

i. Medium size creeks/water crossings of between 50m and 200m, the ROW shall be 

30m. 

ii.  Major water crossings wider than 200m, the RoW shall be 60m. 

iii.  On each bank of the crossing, the enlarge RoW width shall extend 30m inland 

from the bank. 

 

3.9.7 Decommissioning, Abandonment and Restoration 

The decommissioning of the project facilities shall involve these main activities: 

i. Determining the regulatory requirements 

ii.  Evolving a community involvement strategy 

iii.  Establishing future land use objectives 

iv. Determining objectives of the mothballing plan 

v. Determining remediation requirements 

vi. Determining reclamation objectives 

vii.  Developing a HSE plan 
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Facilities Decommissioning 

Wells Leave potable water wells as agreed with local 

authorities; isolate production interval to prevent 

communication between aquifers of different nature 

or salinity; isolate from the surface; plug and 

abandon downhole according to applicable 

guidelines; place surface cement plug below the 

cellar to allow removal of surface components; 

backfill to surface. 

Concrete and steel structures including 

concrete foundations, wellhead cellars, 

skid foundations and telecom masts, 

gratings, buildings (including 

workshops, offices, houses, etc.) and 

bridges. 

Remove steel structures for reuse or recycling; 

remove wellhead cellar to 1 m below soil surface; 

remove concrete foundations and slabs down to soil 

level (unless abandoned in place for future use); 

break up concrete slabs at ground level into 1 m2 to 

allow vegetation to regrow through the fissures or 

remove completely according to proposed end land 

use; remove buildings or leave in place for reuse; 

provide access controls for physical structures 

remaining on-site, that are unsafe or hazardous to 

humans or animals. 

Table 3: Decommissioning strategy 

 

 

All wastes generated in the course of project execution will be handled in line with existing 

statutory and SPDC Waste Management guidelines. 

3.9.8 Waste and/or By-Products Generated 

This section describes the waste and by-products that could be generated during drilling 

activities. 

Drilling Waste 

The drilling waste management principles in this project will focus on waste minimisation 

and recycling. The wastes that will be generated during the drilling operations are: 

i. Drill cuttings / excess 

ii.  Spent drilling mud and completion fluids 

iii.  Rig wash (Detergent) water 

iv. Cementing waste 

v. Discarded consumables 

vi. Domestic waste (solid and sewage) 

vii.  Drilling effluents (waste water) 
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Table 4: Estimated Waste Volume Forecast 

Activity  Waste Amount 

 

 

 

Drilling  

WBM Cuttings 266.7 m3/well 

SBM Cuttings 114.3 m3/well 

Plastic drums <1T 

Metal drums <1T 

Sewage 11 m3/month 

Grey water 50 litres/person/day 

Spent Water Based Mud 101.6 m3/well 

Spent Synthetic Based Mud 154.41 m3/well 

 

Others 

Office waste 1.0 kg/day 

Medical waste 1.5 kg/day 

Kitchen waste (food waste) 10 kg/day 

 

 

Waste water shall be treated and used for building new mud and also for the rig and 

equipment washing. Drill cuttings disposal will be carried out based on if they are generated 

by a water or an oil-based drilling fluid system. The wastewater and drilled cuttings from the 

drilling operations will be channeled into waste pits. A pay loader shall be used to scoop out 

the drilling waste from the waste pit into cutting skips. The cuttings will be washed and used 

for construction purposes while the waste fluid will be injected into DPR and FMEnv 

approved re-injection wells. While for oil based system cuttings will be washed and taken to 

a Thermal Desorption Unit (TDU) in compliance with FMEnv / DPR directives. 

Non Drilling Waste 

Discarded consumables include unused drilling chemicals, chemical/material bags, scrap 

metals used in constructions etc. All these will be trucked back to Kidney Island base in Port 

Harcourt for recycling. A strict inventory control of all chemicals in use shall be maintained. 

All chemicals, lubricating oils and fuels will be stored in containers and safely placed in a 

sheltered area on the rig. Appropriate Safe Handling of Chemicals (SHOC) cards will be 

provided for every chemical on board the rig for the safety of personnel and the environment. 

Human Waste 

All human wastes shall be treated on site using international standard in-built biological 

sewage treatment plants. This provides an excellent way of handling all human wastes on 

board the rig. Under normal circumstances, the total number of personnel on board the rig is 

not expected to exceed one hundred (100).  

 

Waste Generation Forecast 

The Project aims at a maximum of 1000 Personnel at the peak of the project. Allowing for 

occasional visitors, waste generation has been estimated with 1000 personnel working all ï 

time ï across all Project sites. Using a weighted average waste generation of 1kg/capital/day, 

the rate of waste generation is estimated as shown in Table 5. 
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Table 5: Estimated Rate of Waste to be Generated 
 

WASTE RATE OF WASTE GENERATED  

Sewage 24lit./day/capita 

Food wastes (vegetables/ putrescible)                                               300 kg/day 

Glass wastes (burnt bulbs, broken bottles, glass 

plates and cups) 

42 kg/day                    

Hazardous wastes (e.g. paints, thinners, aerosol 

cans)                          

10 kg/day 

Plastics wastes (cans, polyethylene/ urethane 

packaging, plates, bags)      

150 kg/day 

Wood and Paper                                                                                                260 kg/day 

Metal Waste                                                                                                       190 kg/day 

Batteries from cars, calculator, radios torches, 

cameras                                    

0.2 kg/day 

Textile (e.g. used Hand Gloves non-oil soaked 

rags)                                       

40 kg/day 

Saw Dust                                                                                                             2.2  kg/day 

 

 

Table 6: Waste Identification, Handling and Disposal 
 

WASTE TYPE / 

WASTE NAME  

Handling  Minimization / 

Disposal Method 

/Facility  NON-

HAZARDOUS 

WASTES 

Domestic Color 

Code of 

Bin 

Storage Transportation 

Food/Kitchen 

Wastes 

Green Keep either in 

their bins or 

neatly packaged 

in a well labelled 

polythene 

Either in their bins 

or neatly packaged 

in a well labelled 

polythene inside a 

covered truck 

Land farming. 

Garden Waste Green Move to 

designated 

storage site in 

the facility 

Transport in 

covered vehicle 

with fully 

completed WCN 

(Waste 

Consignment Note) 

Move to 

government 

approved 

dumpsite  
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WASTE TYPE / 

WASTE NAME  

Handling  Minimization / 

Disposal Method 

/Facility  Garbage Green Can be sorted to 

recover 

recyclable items 

In covered truck 

with fully 

completed WCN 

Move to 

government 

approved 

dumpsite  

Plastic Brown Collect & store 

temporary in 

recyclable Waste 

depot. 

By land transport 

to RWD 

(Recyclable Waste 

Depot) 

Sell to third party 

for recycling. 

Wood N/A Store at 

designated scrap 

yard 

Transport in trucks Dump at approved 

dump sites or 

landfill/Sale to 

vendors 

Office 

Toner cartridge Navy 

Blue 

Good 

Housekeeping 

procedure  

Collected with the 

waste bag closed 

and transported 

with appropriate 

label for recycling 

Reuse. Move to 

WRD ï (Waste 

Recycling Depot), 

IA, P/H 

Paper Grey  Store under 

waste shed 

before moving 

to RWD 

Transport to 

Recyclable Waste 

Depot 

Recycle; sell to 

third party for 

recycling 

Industrial 

Glass Blue Store in RWD  Transport in closed 

waste bag with 

appropriate label to 

RWD 

Recovery & 

Recycling; Send 

to glass 

manufacturing 

company 

Scrap metal NA Store in 

designated areas 

in the facility 

Transport In 

vehicle/trucks fit 

for the type of 

metal to be moved 

Re-use, recycle; 

Move to a WRD 

(Waste recycling 

Depot), IA 

Cans and Tins Black NA It shall be collected 

by waste contractor 

with the waste bag 

closed and 

transported with 

appropriate label to 

SPDC dumpsites 

Dispose at SPDC 

approved 

dumpsite 
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WASTE TYPE / 

WASTE NAME  

Handling  Minimization / 

Disposal Method 

/Facility  Computer Scraps 

& Consumables 

N/A Arrange neatly 

in a cool dry 

place 

In covered truck 

with fully 

completed WCN 

Move to the 

WRD, IA, PH 

Oil/Fuel Filters Blue Drain oil, cut 

open to remove 

diaphragm and 

crush metal case 

In trucks to the 

scrap metal yard 

Send to designated 

scrap yard where 

the waste 

contractor collects 

them from 

Oil Rags Red Bin Store in covered 

plastic bin 

In covered truck to 

disposal site 

Incinerate at TDU 

(Thermal 

Desorption Unit 

WASTE TYPE / 

WASTE NAME 

Handling  Minimization / 

Disposal Method 

/Facility NON-

HAZARDOUS 

WASTES 

Industrial Contd. Color 

Code of 

Bin 

Storage Transportation 

Cables NA Neatly keep in 

the Waste depot 

In covered truck to 

disposal site 

Re-use; Can be 

sold to a vendor 

for re-cycle and 

reuse 

Pigging Waste Red Store in Drums 

and transport to 

TDU at Bonny 

Move to TDU Burn off in 

Thermal 

Desorption Unit 

(TDU) 

Absorbents NA Store in storage 

bins 

In Covered Trucks Burn off in TDU 

Spent Oil  Store in 

dedicated pit 

Transport in 

appropriate drums 

or tankers. 

Collect in 

dedicated pits and 

sent to waste oil 

collector 

Construction 

Debris 

NA Move neatly to a 

corner 

Mostly done in 

open vehicles, 

depending on the 

size and location 

for reuse 

Reuse in minor 

road mending 

HAZARDOUS WASTES 
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WASTE TYPE / 

WASTE NAME  

Handling  Minimization / 

Disposal Method 

/Facility  Clinical Waste Red Neatly place in 

black polythene 

before putting in 

the red bin. 

Transport in sealed 

bags to SPDC IA 

incinerator 

Incinerated at high 

temperature in IA. 

Fluorescent bulb Red Arrange neatly 

to avoid 

breaking 

In covered truck 

with fully 

completed WCN 

Recycle; Sell to 

vendor to recycle 

mercury. 

Sewage Red Septic Tanks The same hauler 

truck that pumps 

out the sewage can 

be used to transport 

and dispose the 

sewage 

Stock pile in a 

cool dry place 

pending the final 

decision on 

appropriate 

disposal option 

Chemical drums Red Segregate drums 

and store in 

compatible 

groups 

In covered trucks Crush metal 

drums and sell as 

scrap. Sell plastic 

containers to 

recycling 

companies. 

Spent Batteries Red Arrange neatly 

without 

breakage in a 

cool dry place 

In covered truck 

with dully 

completed WCN 

Recycle/Recovery; 

Move to 

Recyclable Waste 

depot (RWD) 

Spent Chemical Red Store in 

dedicated pit 

Transport in 

appropriate drums 

or tankers. 

Collect in 

dedicated pits and 

sent to waste oil 

collector 
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CHAPTER FOUR 

DESCRIPTION OF THE EXISTING ENVIRONMENT  

 

4.1: General  

Environmental Impact Assessment procedure involves the use of adequately planned 

techniques and well-structured analyses to establish the environmental condition (status) of a 

proposed project area. This environmental status will provide the basis for identification of 

potential impacts of the project activities on the environmental receptors/ecological system 

and the resource use of the area. In addition, information on the existing environmental status 

of the proposed project area shall serve as a reference data for further studies and 

environmental monitoring. This chapter presents the environmental baseline description of 

the proposed Bonny Deep exploration and appraisal wells project located in SPDC OML-11, 

Bonny Island, Rivers State. Details of the methodologies adopted for data acquisition for 

each of the environmental components and the Impact indicators are described in succeeding 

sections.  

 

Figure 4.1.1 Systematic and structured procedures adopted for the Bonny Deep EIA  

 

4.2: Data Acquisition  

The ecological, social and health baseline information was obtained using a multi-

disciplinary, one-season field data gathering exercise carried out between May 2nd and May 

22nd, 2018. Following the TOR strictly, data was acquired on key environmental components 

that include wildlife, vegetation, soil, air, sediment, surface and groundwater, socio-economy 
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and health (Table 4.2.1). Data acquisition and analysis were in accordance with the standards 

of international best practice. Figure 4.1.1 summarizes the major resources, processes, 

procedures and actions that led to the results discussed in this chapter. A baseline description 

of the environmental and social characteristics of the project area of influence is presented in 

order to establish, before the execution of the project, the status of the various environmental 

components that are likely to be affected by the project. 

Table 4.2.1: TOR/Scope of work for the EIA of the Bonny Deep exploration and 

appraisal well project 

S/N Sample Sample Type Analysis Parameters 

1. Soil  

24 + 2 control 

 

Soil samples shall 

cover the proposed 

Bonny Deep Wells 

locations, ecological 

features (wetlands) 

and 

communities/settle

ments within the 

project area 

Surface 

(0-15cm) 

 

Subsurface 

(15-30cm) 

Physico-chemical pH, TPH, PAH, THC, BTEX, 

Phenols, Percent carbon, Available 

PO4
3-, Total-N, NH4

+, NO3
-, NO2, 

Na+, K+, Ca+, and Mg+, cation 

exchange capacity, (CEC), 

conductivity, oil & grease, heavy 

metals (Fe, Cd, Cr, Pb, Cu, Hg, Ar, 

Ni, V and Zn, Ba, As) 

Soil 

characterisation/c

lassification 

Texture, grain size analysis, 

porosity, permeability, bulk density, 

erosion potential 

Microbiology Total heterotrophic bacteria and 

fungi, Total hydrocarbon utilizing 

bacteria and fungi 

2. Sediment 

20 +2 controls 

 

Sediment shall be 

sampled 

downstream and 

upstream direction 

on the Bonny River 

and its associated 

channels (creeks, 

and creeklets) 

within the defined 

study boundary 

Composite 

Grab samples  

Physico-chemical pH, THC, Percent carbon, Available 

PO4-P, Total-N, NH4
+, NO3

-, NO2
-, 

Na+, K+, Ca2+, and Mg2+, Redox 

potential, oil & grease, heavy metals 

(Fe, Cd, Cr, Pb, Cu, Ni, V and Zn) 

Microbiology Total heterotrophic bacteria and 

fungi, Total hydrocarbon utilizing 

bacteria and fungi 

Sediment 

characterisation 

Colour and texture 

Benthos Benthic macro-invertebrate studies ï 

identification to the nearest 

taxonomic level as well as their 

species distribution, abundance, 
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diversity and density 

3.  Surface water 

20 + 2 control 

 

Surface water shall 

be sampled 

downstream and 

upstream direction 

on the Bonny River 

and its associated 

channels (creeks 

and creeklets) 

within the defined 

study boundary 

Composite Physico-chemical Colour, alkalinity, TDS, TSS, 

Turbidity, EC, THC, pH, DO, 

Redox potential, BOD5, COD, Oil 

and Grease, Anions/Cations, NH4
+, 

NO3
-, NO2

-, PO4
-, SO4

2-, SiO2, Na+, 

K+, Ca2+, Mn2+, Mg2+. 

Heavy metals (Fe, Cd, Cr, Ni, V, Pb, 

Zn, Hg) 

Microbiology Total heterotrophic bacteria and 

fungi, Total hydrocarbon utilizing 

bacteria and fungi 

Phytoplankton Identification to the nearest 

taxonomic level, species diversity 

(composition, distribution and 

density) and productivity. 

Zooplankton Identification to the nearest 

taxonomic level, species diversity 

(composition, distribution and 

density) 

Fisheries Species types and distribution, catch 

assessment survey (CAS), breeding 

sites, migration routes, pathology, 

fisheries activities. 

Aquatic 

macrophyte 

Identification and spatial 

distribution, biomass per unit area 

covered, including submerged 

vegetation, floating and 

emergent/bank types, aufwuchs* 

density 

Hydrodynamics River water depth and width, flow 

direction and flow rate. River bed 

current, and tidal information, 

bathymetric data etc. 

4. Ground-water Composite Physico-chemical Temperature, pH, salinity, EC, DO, 

Turbidity, THC, Redox potential, oil 

and grease, anions and cations, 
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3 + 2 control 

 

Boreholes shall be 

drilled within the 

2km radius of the 

Bonny Deep field. 

Two control stations 

shall be drilled 

outside the spatial 

boundary (2km 

radius) of the field. 

heavy metals (Fe, Cd, Cr, Pb, Cu, 

Ni, V and Zn) 

Hydrodynamics Water table depth, flow direction 

and rate 

Microbiology Total heterotrophic bacteria and 

fungi, Total hydrocarbon utilizing 

bacteria and fungi 

Hydrogeology Stratigraphy of the initial 

underground layers 

Log analysis Physico-chemical and heavy metal 

characterisation 

5. Vegetation 

 

Vegetation transects 

shall be located at 

the cardinal points 

that run parallel to 

the proposed well 

locations and to the 

slope of the wetland 

beginning at the 

upland edge 

**Transect 

area 

In situ study Vegetation types, floral composition 

Herbarium 

studies 

Sampled/field unidentifiable plant 

species 

Plants and crops 

pathological 

studies 

Identification of health conditions, 

insect pests, fungi, bacterial and 

viral disease of crops around the 

field and associated villages, 

farmlands or plantations, plant tissue 

analysis 

6. Wildlife  Transect/ 

Visual 

observation 

Mammals, 

reptiles, birds, 

amphibians and 

invertebrates 

Diversity, distribution, density, 

conservation status, 

formal/traditional conservation 

practices, wildlife exploration 

methods 
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7. Air Quality  

24 + 2 control 

 

Air quality/noise 

shall cover the 

proposed Bonny 

Deep Wells 

locations, Bonny 

River and its 

associated creeks 

and creeklets, 

ecological features 

(wetlands) and 

communities/settle

ments within the 

project area. 

 Physico-chemical SOx, NOx, VOC/HC, Particulates, 

CO, CO2, NH3, soot 

8. Socio-economic Demography, Social Structure and Organization, Livelihood, Social 

Infrastructure, Cultural Properties, Natural Resources and Land Use, 

Perception of the project, the role of women and children, Physically 

Challenged, Vehicular Traffic Analysis, Sex Trade 

 

4.3: Baseline Environmental Conditions  

4.3.1: Climate and Meteorology 

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

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

the wet season is from April to October. The climatic information for the project area is based 

on the analysis of the climatic data of the study area collected from NIMET Oshodi, for Port 

Harcourt and Bonny. The climatic data spanned from 1983 to 2005. Meteorological data were 

also collected at twenty-four locations within the study area during the field data gathering 

process. 

 

Temperature 

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

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

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

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

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

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

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

experiences consistent high temperatures all year round between 25-31ºC (Ologunorisa, 
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2011). The extreme coastal areas recorded temperatures in the range of 30.0 ï 32.0°C 

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

recorded minimum temperatures ranging from 20.0 to 24.1ºC.  

 

 
 

 

 
Figure 4.3.1.1: Monthly Average Mi nimum and Mabximum Temperatur es, Temperature 

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

Earth (NASA) (b) Temperatures on the Earthôs surface (NIMET) 

 

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

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

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

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

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

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

variability on man and the ecosystem. In the tropics, the lowest temperature during each day 
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described as minimum temperature is experienced during the night while maximum 

temperatures are recorded during day time. In the Port Harcourt/Onne/Bonny axis and in 

Nigeria as a whole, the highest maximum temperatures are recorded in February, while the 

lowest maximum temperatures are recorded during the month of August. The 22 year average 

monthly temperatures for the period 1983 ï 2005 from NASA is shown in Figure 4.3.1.1a while that 

of the period 1993 ï 2001 including sunshine hours from NIMET is shown in Figure 4.3.1.1b . The 

annual temperature pattern in the two figures is essentially the same as described in the preceding 

paragraph for Port Harcourt/Onne/Bonny axis and in Nigeria as a whole. The only difference between 

them is the daily temperature range which is about 4°C for the dry season and drops to a low of 2.2°C 

in the wet season as compared with the respective 11°C and 6°C for the NIMET data. 

Rainfall  

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

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

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

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

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

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

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

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

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

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

and Adejuwon, 2010). Table 4.3.1.1 shows the pattern of rainfall during the dry season 

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

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

rainfall for Port Harcourt to be 2370.5mm and that of Onne/Bonny to be 2438.4mm. Warri 

has the highest annual rainfall of 2907.8mm in the Niger Delta followed by Calabar 

(2903.8mm) and Onne 

 

Table 4.3.1.1: Summary of Rainfall Statistics for Selected Stations in the Niger Delta 

 

S/N Station 
MeanAnnual 

rainfall(mm) 

Nov-Feb rainfall (mm) 

(% of Annual) 

Mar - Oct rainfall (mm) 

(% of Annual) 

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

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

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

4 
Port 

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

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

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

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

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

Source: Adapted from Ologunorisa and Adejuwon, 2010 
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The data shows that while there seems to be a general decrease of rain in Nigeria the coastal 

areas appear to have slight increase. Aside the general southward shift in rainfall pattern, the 

duration has also reduced from 80 - 360 (1941-1970) to 40-280 (1970-2002) rainy days per 

year (Odjugo 2005). Table 4.3.1.2 shows the rainfall and over 1993-2001 in Port Harcourt. 

Table 4.3.1.2: Mean Monthly Rainfall and Number of Rainy Days in Port Harcourt 

(1993-2001). 

 

Month 

 

Jan 

Fe 

b 

 

Mar 

 

Apr 

Ma 

y 

 

Jun 

 

Jul 

Au 

g 

 

Sep 

 

Oct 

No 

v 

De 

c 

Tota 

l 

Rainfall 

(mm) 

15. 

8 

40. 

7 

105 

.8 

165 

.8 

217 

.0 

310 

.3 

365 

.2 

232 

.0 

351 

.8 

275 

.4 

104 

.7 

31. 

7 

2216 

.2 

Rainy 

days 

 

2 

 

4 

 

8 

 

10 

 

14 

 

19 

 

22 

 

19 

 

21 

 

19 

 

8 

 

3 

 

149 

Source: NIMET, Oshodi 

 

Relative Humidity 

The composite relative humidity curves in Figure 4.3.1.3 (a and b) show that mean monthly 

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

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

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

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

westerlies is greatest. In the dry season relative humidity drops to the high seventies.  
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Figure 4.3.1.3: Daily Average Rainfall and Relative Humidity, for Port Harcourt/ 

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

 

Wind Pattern 

The wind pattern also follows the migratory Inter Tropical Discontinuity (ITD). Thus, it is 

mainly southwesterly during the rainy season and the northeasterly during the dry season. In 

general, a long low southwesterly swell is prevalent. During the wet season, this swell together 

with the characteristic rough sea becomes high, especially during heavy squalls.  The wind 

speed varies between 1.5 and 3.9 m/sec. around the coast for most of the year with an average 

speed of 2.3m/sec. Incidences of severe windstorms are now more frequent with some rare 

occasions being as high as 8 - 10 m/sec. These are often associated with thunder and lightning 

especially during the changing season (Figure 4.3.1.4). 

 

 
Figure 4.3.1.4: Wind Rose of Port Harcourt for the Period of 1993 ï 2001 (Source: 

NIMET 2011) 


























































































































































































































































































































































































































































































































































































































































































































