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EXECUTIVE SUMMARY 

Giolee Global Resources Limited was commissioned by the Nigerian Agip Oil Company 
(NAOC) to carry out Remediation along the 10” Kwale/Akri Pipeline. The 10” Kwale/Akri 
Pipeline is located in Agwe Etiti, Ndukwa East Local Government Area of Delta State 
with GPS coordinates N 05.641790 and E 006.61565. Agwe Etiti is bound to the west by 
Keonokpo community, to the east by Odugri community and north east by Ishukwa 
community. The major sources of livelihood of the Agwe Etiti people are farming and 
fishing. The site is primarily used for the NAOC ROW and is surrounded by grasses and 
farmlands. The distance from the site to the nearest human habitation is about 500m 
with the predominant soil type being sandy soil. 

Three oil spill incidents have occurred on the 10” Kwale/Akri Pipeline (29/01/2014 & 
23/02/2014 and 04/07/2014) which impacted 1.05 Hectares of land with an estimated 
32 barrels of crude oil. The three spill incidents were reported to be caused by 
Sabotage. NAOC Right of Way (ROW) and third areas were impacted by the oil spill 
incidents. 

This remediation project commenced with a kick-off meeting held in Kwale Gas plant 
on 11th February 2016, followed by community consultation with stakeholders of the 
project (Giolee Global Resources, NAOC, DPR, DSMEnv, host community). The FTO 
(freedom to Operate) was secured through the services of PAF on 4th March 2016 at 
Kwale Gas plant. 

Mobilization to site was on 08/03/2016. The project involved two major phases. The first 
phase consisting of active remediation of the impacted site while the second phase 
involved monitoring of the site for any changes. 

A pre and post remediation monitoring was carried out by Giolee Global resources ltd. 
The pre-remediation sampling revealed that among the eight (8) pre-remediation 
samples collected, only two (2) had TPH concentrations of 8715mg/kg and 8179mg/kg 
respectively which were above the DPR intervention value of 5000mg/kg while six were 
below the DPR intervention value. The post-remediation sampling revealed that the TPH 
concentration of all soil samples collected were below 10mg/kg. 

The remediation activity at 10” Kwale/Akri pipeline in Agwe Etiti was successfully carried 
out in line with the work scope without any accidents affecting personnel, equipment 
or the environment. Samples collected before, during and after the remediation 
project offer further proof of the success of the project.  
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CHAPTER ONE 
INTRODUCTION 

1.1 General 
Giolee Global Resources Limited was commissioned by Nigerian Agip Oil Company 
(NAOC) to carry out Remediation along the 10” Kwale/Akri Pipeline. The 10” Kwale/Akri 
Pipeline is located in Agwe Etiti, Ndukwa East Local Government Area of Delta State.  

Three oil spill incidents have occurred on the 10” Kwale/Akri Pipeline (29/01/2014 & 
23/02/2014 and 04/07/2014) which impacted 1.05 Hectares of land with an estimated 
32 barrels of crude oil spilled. The three spill incidents were reported to be caused by 
Sabotage. The NAOC Right of Way (ROW) and third areas were impacted by the oil spill 
incidents.  

This project commenced with a kick-off meeting held in Kwale Gas plant on 11th 
February 2016. Following that was community consultation with all stakeholders of the 
project, Giolee Global Resources, NAOC, DPR, DSMEnv, and the host community, to 
secure the FTO (freedom to operate). The FTO was secured through the services of PAF 
on 4th March 2016 at Kwale Gas plant.  

Giolee successfully mobilized to site on 08/03/2016. The project involved two major 
phases. The first phase consisting of active remediation of the impacted site while the 
second phase involved monitoring of the site for any changes.  

1.2 Objectives 
The primary aim of this project was to remediate and restore the contaminated site 
back to a state acceptable by the relevant regulatory bodies. 

The secondary aim of this project was to show NAOC’s determination and efforts to 
reduce environmental degradation caused by its activities to the barest minimum. 

1.3 Scope of Work 
The work scope for the remediation project covered the following; 

• Mobilization/ site recognizance visit 
• Site preparation/Induction of community workers 
• Clearing and removal of dead/ impacted vegetation 
• Manual tilling and homogenization of impacted soil 
• Application of OSE II 
• Collection of soil/ surface water sample 
• Construction/Breaking of windrows 
• Demobilization /Reporting
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CHAPTER TWO 
SITE DESCRIPTION 

2.1 Site description 
The 10” Kwale/Akri Pipeline is located in Agwe Etiti, Ndukwa East Local Government 
Area of Delta State with GPS coordinates N 05.641790 and E 006.61565. Agwe Etiti is 
bound to the west by Keonokpo community, to the east by Odugri community and 
north east by Ishukwa community. The major sources of livelihood of the Agwe Etiti 
people are farming and fishing. 

The site is primarily used for the NAOC ROW and is surrounded by grasses and 
farmlands. There is a pond on the western part of the spill point. The distance from the 
site to the nearest human habitation is about 500m with the predominant soil type 
being sandy soil.  

 
Plate 2.1: Site overview 

 

 

 

 



 

Remediation Activities along 10” Kwale/Akri Pipeline @ Agwe/Etiti 
PO Number: 4600025116 & 4600025120  3 
 

CHAPTER THREE 
INITIAL ASSESSMENT 

2.1 Pre-remediation sampling by Giolee Global Resources 
Pre-remediation sampling was conducted sampling before the commencement of the 
remediation activity on 10th March 2016. Eight (8) soil samples were collected and 
analyzed for physicochemical, TPH, PAH, BTEX, heavy metals and microbiology with TPH 
being the contaminant of concern.  
 
2.1.1 Pre-remediation Laboratory Result 
Total Petroleum Hydrocarbon 
Two (2) samples, KW-Top-C and KW-Bottom-C, out of the eight (8) samples collected 
had TPH concentrations of 8715mg/kg and 8179mg/kg respectively which were above 
the DPR intervention value of 5000mg/kg. 
 
All other parameters analyzed for complied with their respective DPR limits. 
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CHAPTER FOUR 
PROJECT EXECUTION 

4.1 Project team 
The project execution team for the successful execution of the 10” Kwale/Akri 
pipeline remediation project was made up of NAOC and Giolee personnel with the 
support of community labor (see Table 4.1). 

Table 4.1 Project Team 
Name Company Responsibility 

Arubasa Mamoke NAOC Client Site Representative 

Jack       E.M NAOC Client Site Representative 

Henry Iduma NAOC Client Site Representative 

Happy    Onofu NAOC Client Site Representative 

Jonah Shekwolo Giolee Project Manager 

Justice Barima Giolee Project Supervisor 

Boniface Ite Giolee HSE Officer 

4.2 Materials/Equipment 
The following materials/equipment were used for the execution of this project 

• Pumps and accessories  
• Machetes, Rake and Fork Shovels and Spades 
• Waste bags. 
• OSE II Biological Enzyme (Nutrient) 
• Absorbent pads 
• Drums 

4.3 Methodology 
Remediation at the impacted site followed the LAR remedial activity, as planned in the 
work scope. The project commenced with the review of relevant documents such as 
the work execution plan, project HSE plan and site maps by relevant personnel before 
mobilization. These documents were approved by the relevant authorities prior to 
issuance of permit to work.  

The following activities were carried out during the execution of the project. 

4.3.1 Mobilization 
Mobilization of personnel and equipment from Giolee Global Resources Limited to the 
site was on 8th March 2016 and the actual project work started 9th March 2016 and 
ended 24th March 2016. Site HSE induction was carried out by Giolee safety officer for all 
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personnel involved in the project. Tool box meeting was carried out daily before the 
commencement of work activities. 

4.3.2 Site preparation 
The first activity carried out during site preparation was clearing of the site. The site 
clearing involved cutting down and clearing vegetation and removal of dead logs on 
the site to facilitate easy movement.  

Muster points and caution signs were also set up around the project site for the safety of 
personnel on site. 

 
Plate 4.1: Site preparation 

4.3.3 Tilling/homogenization 
After clearing the impacted area, the soil was tilled manually and homogenized with 
Rakes, Fork shovels and spades. The tilling and Homogenization was carried out to 
break large clumps of soil into smaller lumps and promote uniform reception of the OSE 
II Enzyme nutrient additive. 



 

Remediation Activities along 10” Kwale/Akri Pipeline @ Agwe/Etiti 
PO Number: 4600025116 & 4600025120  6 
 

 
Plate 4.2: Tilling of Impacted soil 

4.3.4 Removal of free phase oil 
Pockets of free phase oil was present on the site which were mopped up using 
absorbent pads, and followed up with the application of OSE II enzymatic nutrient.  

 
Plate 4.3: Mopping of free phase oil with absorbent pads followed by application of 

OSE II 

4.3.5 OSE II Enzymatic Nutrient application 
The Oil Spill Eater 11 (OSE 11) was the nutrient additive used on the project. OSE II was 
mixed in the right proportion with water from the immediate environment. The 
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application of the Oil Spill Eater II was carried out after tilling and homogenization with 
the use of pumps and buckets. 
 

 
Plate 4.4 Mixing of OSEII concentrate 

 
Plate 4.5 Application of OSEII 
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4.3.6 Construction of windrows 
Windrows were constructed on the entire area mapped for the remediation. Windrows 
were constructed to aerate contaminated soil below the surface and application of 
OSE II through biodegradation.  

 
Plate 4.6 Construction of windrows followed by application of OSE II 

4.3.7 Collection of samples 
Samples were collected before remediation commenced, during remediation and 
after remediation was completed. Composite soil samples were collected from the 
range of 0 to 0.3m designated as top and 0.3m to 0.5m designated as bottom.  

4.3.7.1 Laboratory results 
The laboratory results from the samples collected during the remediation project were 
consistent with the results gotten from the samples analyzed before the 
commencement of remediation. 
All but one sample had TPH concentrations which were considerably lower than the 
TPH concentrations from the samples collected before remediation. One sample (KW-
Top-C) had a TPH concentration of 5402mg/kg which was above the DPR limit of 
5000mg/kg. 

4.4 Daily Log of Remediation activities  
Table 4.2 presents the activities carried out during the remediation project in 
chronological order. 
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Table 4.2 Project Execution in Chronological Order 
DATE ACTIVITIES 
08/03/2016  Mobilization  

 Safety briefing 
 Site Recognizance visit 

09/03/2016  Safety Briefing 
 Induction of community workers 
 Clearing of impacted areas 
 Tilling/homogenization of impacted soil 
 House keeping 

10/03/2016  Safety Briefing 
 Clearing of impacted area  
 Tilling/homogenization of impacted soil 
 Collection of soil samples 
 House keeping 

11/03/2016  Safety Briefing 
 Clearing of impacted area 
 Tilling/homogenization of impacted soil 
 Application of enzyme nutrient (OSE 11) 
 Waste management 

12/03/2016  Safety Briefing 
 Moistening of the soil 
 Tilling /homogenization of impacted soil 
 Construction of windrows 
 General House keeping 

13/03/2016  Toolbox Briefing 
 Tilling/Homogenization of soil 
 Construction of windrows 
 Waste management 

14/03/2016  Toolbox Briefing 
 Tilling/Homogenization of soil 
 Construction of windrows 
 Application of Nutrient (OSE 11) 
 Waste management 

15/03/2016  Safety Briefing 
 Tilling/homogenization of impacted soil 
 Construction of windrows 
 House keeping 

16/03/2016  Safety Briefing 
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 Clearing of impacted area 
 Tilling/homogenization of impacted soil  
 House keeping 

17/03/2016  Safety Briefing  
 Tilling/homogenization of impacted soil 
 House Keeping 

18/03/2016  Safety Briefing 
 Tilling/homogenization of impacted soil  
 House keeping 

19/03/2016  Toolbox Briefing  
 Application of nutrient(OSE 11) 
 Construction of windrows  

20/03/2016  Safety Briefing 
 Breaking of windrows/land farming 
 House keeping 

21/03/2016  Safety Briefing 
 Breaking of windrows/land farming 
 House keeping 

22/03/2016  Toolbox Briefing 
 Breaking of windrows/land farming 
 Collection of samples 
 House keeping 

23/03/2016  General house keeping 
24/03/2016  Site inspection by HSE Rep 

 Demobilization 
 

4.5 HSE Management 
HSE management on the project ensured that there were no serious incidents involving 
Personnel and equipment used on this project. The HSE management on this project 
also ensured that the site was not further polluted, and the environmental goals of the 
project were achieved. The HSE management strategies used for this project are 
discussed below; 

4.5.1 PPE 
Appropriate PPE was issued to all personnel and visitors with damaged PPE promptly 
replaced.  

4.5.2 Safety inductions 
Safety induction was conducted for every personnel (before the commencement of 
the project) and visitors on the project site. The safety induction was conducted by 
qualified safety personnel and covered a description of the project, expected hazards 
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on the work site and mitigating measures, location of muster point, use of PPE and 
emergency response procedures for fire and first aid. 

4.5.3 Permit to work 
The company site rep and the Giolee project supervisor for this project ensured that 
permit was validated weekly in compliance with the rule of prohibiting all site project 
without valid permit to work. 

4.5.4 Waste management 
Different types of wastes were generated during the project site. The waste generated 
include food waste, plastic waste, vegetative waste etc. All waste generated were 
temporarily stored in designated waste bins before being transported to be disposed in 
appropriate waste management facilities. 

 
Plate 4.7: Safety Briefing 

. 
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CHAPTER FIVE 
FINAL ASSESSMENT 

5.1 Post Remediation Sampling 
Post remediation samples were collected after the completion of the remediation 
project along 10” Kwale/Akri Pipeline by Giolee Global Resources Ltd in line with the 
project scope of work. The samples were collected to ascertain if TPH levels had been 
reduced to comply with the relevant regulatory requirements. 

 
Plate 5.1 Site after Remediation 

5.2 Laboratory Results 
The TPH concentration of all soil samples collected were below 10mg/kg which is 
indication of the success of the remediation project at the 10” Kwale/Akri Pipeline site. 

The graph below shows a visual comparison of the TPH concentration of the samples 
collected before, during and after remediation 
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Figure 5.1: TPH concentrations before, during and after remediation 
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CHAPTER SIX 
CONCLUSION 

6.1 Conclusion 
The remediation activity along 10” Kwale/Akri pipeline at Agwe Etiti was successfully 
carried out in line with the work scope without any accidents affecting personnel, 
equipment or the environment.  

Samples collected before, during and after the remediation project offer further proof 
of the success of the project. The final TPH concentrations were all less than 10mg/kg 
which is considerably lower than concentrations of the same samples before the start 
of remediation and below the DPR intervention value of 5000mg/kg. 

The first phase of the project has been completed. The second phase of monitoring the 
site has commenced and is expected to last for the next four to six months.  

6.2 Project Challenges 
The following challenges were observed during the execution of this remediation 
project; 

• Community workers engaged for the project refused to obey orders from the 
project supervisors. Gentle dialogue and coercion was applied to encourage 
the workers and to avoid disruptions/crisis during the project. 

• Community Workers occasionally refused to properly use issued PPE while 
working despite HSE inductions and toolbox meetings carried out. Continuous 
trainings/inductions were conducted for Safety defaulters and gentle dialogue 
was employed to increase compliance with PPE use.
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Plate 1: Site preparation 

 
Plate 2: Tilling of Impacted soil 
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Plate 3: Mopping of free phase oil, and Application of OSE II 

 

 
Plate 4: Application of OSEII  
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Plate 5: Construction of windrows followed by application of OSE II 

 

 

 
Plate 6: Constructed windrows, followed by application of OSE II 
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Plate 7: Initial Soil Samples Collection 

 

 

Plate 8: Sample Collection during remediation 



 

 

APPENDIX 2: Pre-remediation laboratory analysis result 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

During Remediation laboratory analysis results 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

Post Remediation laboratory analysis results 
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