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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 11t 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 Itd.
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 11t
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;
e Mobilization/ site recognizance visit
e Site preparation/Induction of community workers
e Clearing and removal of dead/ impacted vegetation
e Manual filling and homogenization of impacted soll
e Application of OSE Il
e Collection of soil/ surface water sample
e Construction/Breaking of windrows
e Demobilization /Reporting

Remediation Activities along 10" Kwale/Akri Pipeline @ Agwe/Etiti
PO Number: 4600025116 & 4600025120 1
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CHAPTER TWO
SITE DESCRIPTION

2.1 Site description

The 10" Kwale/Akri Pipeline is located in Agwe Efiti, 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 Efiti
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.

08/03/2016
16:18

Plate 2.1: Site overview

Remediation Activities along 10" Kwale/Akri Pipeline @ Agwe/Etiti
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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.

Remediation Activities along 10" Kwale/Akri Pipeline @ Agwe/Etiti
PO Number: 4600025116 & 4600025120 3
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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
e Pumps and accessories
¢ Machetes, Rake and Fork Shovels and Spades
e Waste bags.
e OSE Il Biological Enzyme (Nutrient)
e Absorbent pads
e Drums

43  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 o
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 8" March 2016 and the actual project work started 9 March 2016 and
ended 24t March 2016. Site HSE induction was carried out by Giolee safety officer for alll

Remediation Activities along 10" Kwale/Akri Pipeline @ Agwe/Etiti
PO Number: 4600025116 & 4600025120 4
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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.

PIa’re.l: Site preparation

4.3.3 Tilling/homogenization

After clearing the impacted areaq, the soil was tilled manually and homogenized with
Rakes, Fork shovels and spades. The filing and Homogenization was carried out fo
break large clumps of soil info smaller lumps and promote uniform reception of the OSE
Il Enzyme nutrient additive.

Remediation Activities along 10" Kwale/Akri Pipeline @ Agwe/Etiti
PO Number: 4600025116 & 4600025120 5
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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 Il enzymatic nutrient.

Plate 4.3: Mopping of free phase oil with absorbent pads rowe by application of
OSE I

4.3.5 OSE Il Enzymatic Nutrient application
The Oil Spill Eater 11 (OSE 11) was the nutrient additive used on the project. OSE Il was
mixed in the right proportion with water from the immediate environment. The

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



Giolee

Global Resources Limited

application of the QOil Spill Eater Il was carried out after tilling and homogenization with
the use of pumps and buckets.

11/03/2016
- 12:48

Plate 4.5 Application of OSEII

Remediation Activities along 10" Kwale/Akri Pipeline @ Agwe/Etiti
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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 Il through biodegradation.
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Plate 4.6 Consirucﬁ;)n of windrows followed by application of OSE I

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 goften 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.

Remediation Activities along 10" Kwale/Akri Pipeline @ Agwe/Etiti
PO Number: 4600025116 & 4600025120 8
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Table 4.2 Project Execution in Chronological Order

DATE ACTIVITIES

08/03/2016 Mobilization
Safety briefing
Site Recognizance visit

7
* 0‘0

7

A

7
°

09/03/2016 Safety Briefing

Induction of community workers
Clearing of impacted areas
Tilling/homogenization of impacted soil

House keeping

7
COR X4

7
*

L)

53

¢

7
°e

K/
.0

-,

3

¢

10/03/2016 Safety Briefing

Clearing of impacted area
Tilling/homogenization of impacted soll
Collection of soil samples

House keeping

7
°

53

¢

7
£ X4

7
X4

L)

*

11/03/2016

7

A

Safety Briefing

Clearing of impacted area
Tilling/homogenization of impacted soll
Application of enzyme nutrient (OSE 11)
Waste management

7
°

53

¢

3

¢

7
£ X4

*

12/03/2016

7

A

Safety Briefing

Moistening of the sall

Tilling /homogenization of impacted soil
Construction of windrows

General House keeping

0‘0

7
COER X4 X

7
*

*,

7
°

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

Waste management

7
COER X4

7
*

L)

7 7
LI X4

*

14/03/2016

7

A

Toolbox Briefing
Tilling/Homogenization of soll
Construction of windrows
Application of Nutrient (OSE 11)
Waste management

7
COER X4

7
*

L)

%

¢

7
°

3

A

15/03/2016 Safety Briefing
Tilling/homogenization of impacted soll
Construction of windrows

House keeping

3

A

7
°

7
‘0

*,

*

16/03/2016

7

A

Safety Briefing

Remediation Activities along 10" Kwale/Akri Pipeline @ Agwe/Etiti
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Clearing of impacted area
Tilling/homogenization of impacted soll
House keeping

Safety Briefing

Tilling/homogenization of impacted soll
House Keeping

Safety Briefing

Tilling/homogenization of impacted soll
House keeping

Toolbox Briefing

Application of nutrient(OSE 11)
Construction of windrows

Safety Briefing

Breaking of windrows/land farming
House keeping

Safety Briefing

Breaking of windrows/land farming
House keeping

Toolbox Briefing

Breaking of windrows/land farming
Collection of samples

House keeping

General house keeping

Site inspection by HSE Rep
Demobilization

7
COR X4

7
*

L)

7
.0

-,

17/03/2016

7
COR X4

7
*

L)

53

¢

18/03/2016

7
COR X4

7
*

L)

7
0'0

19/03/2016

7
°

3

A

7
°e

20/03/2016

7
°

3

A

7
°e

21/03/2016

7
°

3

A

7
X4

L)

22/03/2016

7
COR X4

7
*

7
0'0 L)

3

A

3

A

23/03/2016
24/03/2016

7
°

3

A

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;

451 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

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

S

> 'C{ l'l_ ; 'r 'J AN = 1 1
Plate 4.7: Safety Briefing

Remediation Activities along 10" Kwale/Akri Pipeline @ Agwe/Etiti
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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.

e A

Plate 5.1 Site after Remediation

52 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

Remediation Activities along 10" Kwale/Akri Pipeline @ Agwe/Etiti
PO Number: 4600025116 & 4600025120 12
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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.

e Community Workers occasionally refused to properly use issued PPE while
working despite HSE inductions and toolbox meetings carried out. Contfinuous
trainings/inductions were conducted for Safety defaulters and gentle dialogue
was employed to increase compliance with PPE use.

Remediation Activities along 10" Kwale/Akri Pipeline @ Agwe/Etiti
PO Number: 4600025116 & 4600025120 14
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APPENDIX 1: Other Site pictures

Plate 2: Tilling of Impacted Soil
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Plate 4: Application of OSEII

Remediation Activities along 10" Kwale/Akri Pipeline @ Agwe/Etiti
PO Number: 4600025116 & 4600025120
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Plae 6: Coﬁs’rrucied windrows, followed by applicafion ofOS‘E ]

Remediation Activities along 10" Kwale/Akri Pipeline @ Agwe/Etiti
PO Number: 4600025116 & 4600025120
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Plate 7: Initial Soil Samples Collection

22/03/2016
12:25

Plate 8: Sample Collection during remediation

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



APPENDIX 2: Pre-remediation laboratory analysis result

Foa
-
Giolee
E-belval Rasvrurcss Rivmdied.
50IL

BE DPR | FMENV
| PARAMETER _ Method BW T H“'-"m KW-Toprth i Limit Limit

Condinae e | o | | e

Physico-chemical ;

pH ASTMDI293R 508 514 542 A8 MA b-9

Electrical Canductivity, gS/em ASTMDI 125 4418 11761 130.39 4822 NA NA

Anions ]

Chlcrice, m/ky APHA 4500 390 M8 2836 17.73 NA sl
Mitrate, mg'kg APHA 4500 i3 334 605 102 N NA
i-l:ﬂphal!.. m'ky APFHA 4500 15,08 16,80 17.35 1214 MNA 1.0

Phosphate, mg'kg APHA 4500 184 1.62 150 047 NA L]
| Organies i
| Total Hydrocarbon Content, mg/kg ASTM D392 200,51 299 06 28965 240,42 WA MA

Total Peiralewsm Hydsoearbon (TPH) , mpke LIS EPA 8012 20389 19587 28318 2331 Sl MA
EH&*".’“ Ammle pfston (AL US A 8270 .08 0.02 .04 007 0 NA
Héir_'r' Mletals

Zinc, mgkg APLRP4S 0,59 0813 0.19] 0307 140 NA |
Lead, mpkp AFL-RP48 0434 0.424 0,424 0.576 ] MA
Mickel, makg AFI-RP4S e 0,157 0157 0138 s NA |
Caditiium, mgkg AFI-HP45 0081 0.081 0,074 0.074 NA NA
Chromium, mg'kg APL-RPAS 0,001 <10 <0001 <0001 10 NA

. . \ e .
) s R S -
Prepared By: Lab Coordinator (Oshinaie T.) Reviewed by JA/QC Officer (Sophin O}

App
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Gl o] Riassn omi 1biviicad
011
PARAMETER Method | WeTpc |  Kebomc | kwtpd | kwowems | DPR | FMENV
Limiit Limit
M: 0 1 7 M: 05 60170 N (5 60220 N, 05 54220

Coordinates E: i 156 E (06615 E: D661 552 E: 151531

Physica-chemical E :

ph ASTMDI2020 S0 484 in 598 WA e
Eleutrical Conductivily, pSlem ASTMDI 125 125.84 108,05 13548 11142 NA Na
Anions

Chlaride, mp/kg APHA 4500 I3 K 2836 1482 HA il
Nitrate, mg'kg APHA 4500 336 169 4.7 403 NA NA
Sulphate. gy APHA 4500 1551 16.19 1908 1388 N4 1.0
Phesphate, mp'ky APHA 4500 1.62 129 2.2 162 N 10
Organics |

Totnl Hydeocarbon Coent, mg/kg ASTM D392 8715 8179 18463 19544 NA WA
;:‘]:; eimolem Hydrocarbon (TPH). | 1 ppy goys K708 166 17963 0022 S0 NA
Polvevelic Aromitic Hydrocarbon

(PAH) , merke LIS EFa 8270 411 384 0.0 0z Bl NA
Heavy Metals

Zine, mg'kg APLRP4S 01.24% 0.734 (13 14352 1401 NA
 Lead, mg'kg AF-RP4S 057 01424 BAZ 1424 £ NA
Nickel, mpkp APLRP4S 0157 0134 0177 019 k] NA
Codminm, mgkg API-RP45 0,095 .09 L1 0,095 A NA
Chromium, mg/kg APL-RP43 (10 <100 <001 <00l 11 LES

d%%:.._,_._.—— o

Fropared By: Lab Coordinstor {Oshinaike T.)

; Reviewed by QA/QC Offcer (Sophia 0)

s

.i.ppri;'md by Manngi
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{lahal B L]

Client: NATH
Sample Origin/Site: 107" KWALE / ARRI
/L i@ AGWE - ETITI

Service Request: GLILARRES 71
MName of Sampler: JUSTICE BARIMA
Project Stutws: REMEDIATION SITE

Date Sampled: 100032016

Date of Reporting: 23032016 — 03042016

Date Received: 14032006 Sumple Type: Soil
MICROBNILOGY
FARAMETER Moethod KW-Tap-a KW Estinm- A KW ot BW-Barten-H DPR FM,E[:W
; Limit Limit
Conrdinates EEEEEE N G T T B OE FA T
E: (4, 6l 755 E: (k5 3095 E: 006 61504 E: (e 61 564
Microbsalery
Hexeralropinic Bacieria Count, & 11F CRLg Fomr Flate 09 04 ol P MA R
H tean [ i i o Phsse
mg.:{l‘llr;cx n Depradieg Bacteria, x 10 Vapour 0z 1 ML MIL A NA
| Helersrephis Fusgi Coum, % I CFL Fowr Flate k3 n2 0l a.i M NA
| Hydrocarbon Degrading Fasgt, x 100 CFU Vapeur Phase 0% 0z 03 0 NA NA

| | ' - —
_,J""."-FI'_:__ B il - Y
P }

Prepared By: Lab Coordinstor (Dshinaike T.)

i

Reviewed by QA/QC Officer (Sophia 0)




2haha ] Bastnoey Linied

Clieni: WAL

Sim[il w-!sil:: 1nm" K
PF/L (el AGWE - ETITI
Date Sumpled: 10832006

Giolee

WALE / ARRI

Serviee Request: GLILAWRESTI

Name of Sampler: JUSTICE BARIMA
Project Status: REMEDIATION SITE

Drate of Reporting: 25032006 = 05042016

Date Received: 149032006 Sample Type: Soil
MICROBIMLOGY

PARAMETER Method KW.Top-C KW -Buttr-C W< TogeDd o DFR FM_"-?'V

) Limmit Limit
Coordimates Bk 056419 M 054179 N: 5 6420} 56520

F: 0 6 1 56 11: DIl A E: 0.6 55T E: i i 552

M robiology

Heternirnphic Becieria Count, = 10F CFLG Pour Plate i ] L1 08 MA M
o moerbon Cogmding Ractarte, x10° Vapawr Phass . NIL 03 al NA N
BT |

Heerotrophic Fungi Count, s 1P CFLig Four Flate @l al 07 [k} NA MA
Il:!]:.'tﬁrhun Dizgrading Fungl, s 1F Wapawr Phase 03 ol ) a3 N A

e

Preparad By: Lab Coordinator (Oshinaike T.)

Reviewstd by QAT Officer (Sophia 0




During Remediation laboratory analysis results

Gi
siolee
(2 lah ] Kemrmrres Ll
S0IL

PARAMETER Method | KW-Tapd | KW-Batiom-d | EW.TopR | EWHoionB | KW.Topd | KW.Bammd” | KW-Topld | KW.BationsD IJPR FM_E“

Limit | Limit

MOSHINE | NOSAM | NOSAIM | MOSEID | ROSENT | RSN | ORI | 0510

Coordinates E WIS | E G815 | E ORI | EOREISE | E OGNS | EOMAISS | EO0RGISST | EO05AIS
Physico-chemical
pH ASTMDIZOAR | 530 5.0 140 40 3.6 55 (AL i (1% MA il
Eleatileal Canductivity, "
Eff:lh._” ASTMDLIZE | 12664 12170 462 [17.75 [46.75 13508 131,60 [4].0 A NA
Aniong
Chlaride, Ing-'kg APHA 4500 i 08 K| M2 1545 3 2451 1836 KA Bl
Nirate, mgkp APHA 4500 106 164 | 98 |6 16 3 330 164 A KA
Sumhm ik APHA 4500 M 64 [l [4.31 [7.7% 135 T8 130 WA 10
Phosphate, mg/kz APHA 4500 |74 | 44 | 2% [.12 | .G 144 |92 |28 KA I
[ulh] arban
Conient, mykg ASTM Doty | 28004 el 230,46 nn 5402 170 131.22 [44.58 fA KA
Toinl Pegrokam

Hydracarbon (TFH), | USEPABIIS | 27383 KA R M 267,70 im s 147 [43.69 Sl N4
maky

Pevcyilic Aromaic
Hydrocarbon (FAI, | USEPARDW | 00 005 iz {4 ]| i {1 il i N4
mgky o 1 i

Heavy Metals o . |

£ing, mg'kg API-RP4S |.253 0314 0174 01437 0,281 A4 1,374 0,253 i NA
Lead, mghks APLRP4E 0117 .3h2 07 l].IL'I_ {1,567 507 0.40% 01361 1] KA
Nickel, mgkg APLRPS | 0056 | 013 [ 0N | 04 | 0IST | BT | 0 | 0 | B | M
Cadmium, mg'ky APLRP48 {047 (RS 0.085 0,2 .0%0 0.0% 0,095 0078 NA NA

Chromim, mg'kg AFLRPS | <Ddol | <000l | <0000 | <bdb | 005 28 05k 10 1 NA




Giolee

ok s IR mruresr Limerad
Client; NAOC ~ Service Request; GLILABRES/178
Sample Origin/Site; 10" KWALE / ARRI Nume of Sampler: JUSTICE BARIMA
PILw AGWE - ETITI Project Status; REMEDIATION SITE
Date Samphed: 22032015 Date af Reporting: 12042016
Date Received: 29032016 Sample Type: Soil
MICROBIOLOGY
PARAMETER Method | KW-TopA | KW-Boitsm-g | KW-Topelh | KW-Botiom-l | KW Topel | KW-Baitsme0 | KW- Tapld | KW-Biinm-D gililt hﬁ[‘iﬂ'\“
Coordimnis WG | WOENT | NG | WO | REET | RO | WEHE | N e
ER6ISS | E 0GRS | E005I9M | EO0RITH | EOIRAISS | EDMAISS | E0BSIIN | EO066SE
HHWM#?\I —
L';';‘:;’LT,;“ Bttt Coumt, | Pour Flnte | ¢ b 02 0 2 L6 14 T NA NA
Hfﬁ"’ﬂﬁ'gﬂ“ Yipoor o | 49 (f 0z ol 5 3 ns i BA A
iﬁf‘:ﬂg“* Fing Const, x| Powr Pl | 03 02 0l 09 S b 0 N | ma
Ll:ig,“gr:mmi"“ Fing. | Yopear Phase | i 07 03 il 8] T 05 A NA
(Y I -
Prequred By: Lab Coordinator (Oshinaike T.) Reviewed by QANQC Officer (Suphia 0)




Post Remediation laboratory analysis results

GIOLEE GLOBAL RESOURCES LTD.

Environmental Consultancy Services
Ho, 10 Uyo Siean Rurmunmes, Port Hirciun, Rvers Sisis, Figaria

E-miil golengichaldiyuhos. com, infndipiole som weanginies.com Tl 0 ME0R00SEIED, (50 TOA161 36

serdice Bequest: GLALAB/RES 472 Dote Sampled: 17022017

Chent: NAGLC [AGIF) Daobe Received: 20,002,/2017

Somple Ovigin/Site: 107 Akl / Kwals FAL & Ageen ENI Sample Typa: Soil and Water

Frajeck Remediodicn Dote af Bepofing: 15/03/3017
Cerificate of Analysis

snclosed ane the resuds of the sarmples) suomited 1o ow loberataey on fhe 200 ol
Fatrury, 2017, Foryouw referance, these andysts hove besn asigned our service ey
nurnber cx skried above ond Fisld 1D KW 551 TOP A, KW 551 BOTTOM. A, KW S50 TOP B, BW
552 BOTIOM B, EW 53 TOFR . KW 553 BOTTOM, O, KW 554 TOF DL KW 554 BOTIOM DL KW —
WEL, KW = WEZ KW - WES ang KW - W54, 4l orolyss wang performed acoonding 1o aur
loborodorg quolity csurance prograns. The lest met requiements of Diapormeant of
Petrolewm Resourcss [OPR), Nollonal OF Spil Detaction Response Agency (NOSORA| ond
Fedencl MinEsy of Environment [FrdErv).

All resulls are infended fo be considersd in thek entrety ond Giolee Globol Pessurces
Loborortory (GGRLE not resporstie Tor use of ks dhan the compieie repart. Resulls opolye
caly 1o the Bems submilled to the iobonctony far anatyss and ndividoal items LRarmgied)
orcdyzed, as Isied in the repodd.

Flease confoct us if you have any concern. Our phons numbens ane FEOSAATEID
0BLO4ZZILFY. You moy olio conlocd 1 vig amal ol chates niorsgiclen.com ong
neensshongegeien.com,

Hespactiily jubmiHed

Glolee Gipbal Retources Laborabony
Nigeria

son &

ok B0 LT

AT ="'-
= E

i

Charles Miar

Errarcnmand Managper



Giolee

Glabel Pascercas Limfed

Service Request GL/LAE/RESATT Diode Samphed: 17/02/2017
Clienk: MAOE [AGHF) Dode Recehed: 200022017
Somple Origia/She: 107 Ak [ Kwobs POLE Agwe BRI Sampbe Type: Soll and Wabar
Praject Eemadialon Diofe af Beporing: 15503/2017
CASE NARRATIVE

fomgle Recaipd

Eicirl |B) 5 and four (4] water samphes wiara iacateed for onabysi al Giokse Loaatony on the 200 of
Fetoryary, F017. The samples wais recevad In good cordlion with o sgrned chan of custody forn
Samioles ars refigenalad al 2457 ugon receipd al e loDoeaion

Agency T Humbes | Expiry Date |
[Ceparment ol Peroieum Resources | DPR/OGISP/17/5306500 /NEFITR | 16,01/7018
[ Facianl Ainkiry al Ermanman FRUENY EAESRME26/1,/78 &SR
[ Wotiond 04 5ol detechion and Respores Agarcy | 305 ) nVDEAT |
S ERA) B :
“irbsnolionol Crgarizofion for Slendordipotion W% 130 #001:2015,/0000458 B
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Global Resources Limibod

service Request: GL/LAB/RES /472 Dote Sampled; 17,/02/2017

Client: NADC (AGIP) Dote Recelved: 20/02/2017

Sample Origin/Site: 10" Akl / Kwole P/L@ Agwe Etf Sample Type: Soil and Water

Project: Remediation Date of Reporting: 15/03/2017

50IL
EWASS1 | EW-SSD | EW-SS2 ) KWASSZ | EWAESR | EWN-SS3 | MWRSA | KW-SHd | DPR | FMENV
PARAMETER Method | 104 | gohomA  T0PE | BeflomB| TOPC | BoMomC | T0PD | Mahomd | Limit | Ll
NEIEE | WSAIR0E | NS84209 | MS44200 | WEGAIIOR | WELVG0R | NEANITED | NESNTHY

Coordinales E4415500 | EAG1S500 |EAATNMD | EA4ISH0 | 4815330 | EGA1S302 | Da1810 | E4sbE10
Physico-chemical o
pH ASTMDI2%3B | 510 5,54 554 548 545 5001 5.53 525 HA b
Electicol Conductivily, jiSicm | ASTMDII2S | 444 b6, 8.5 79 7.5 &7 624 7.3 HA HA
Anlans
Chiorice, mo/kg APHA 4800 | 1431 1631 1 16,43 18,43 12708 274 1134 NA 00
Nitrata, Mgl APHAAS00 | 288 | 25 | 160 | 234 | 351 | 192 | 30 | 238 | NA | NA
Organics
I:;L:m‘m’“mc“ma“ asnosen | 17 | ovee | ozid | 1 | oz | Bas | &35 | 7R | NA | WA
Total Pefraleun Hydiacaron .
[PH]. mafkg 15 EPA BOTS 120 1.0 131 (.44 997 718 526 579 000 K
Polycycic Aramatic 7 17 i
Hydrocerben [PAH). mafk USEPA 8270 | 070 0. (s 0.01 .55 _ Al 0.03 003 i HA
Heavy Melals
Tinc, mgikg AFI-RP4S 000w o1 g omz 015 anly 0013 001l 140 HA
Lead, ma/ka APLRPAS | <0007 | <0002 | <0002 | <0002 | 0007 | <0002 | <0002 | D002 | 85 A
Mickel, mafkg APLRPAS | <000 | <000R | <DOOR | <D0OB | <OOCB | <0008 | <000B | <0008 | 35 WA |
Coiisim, mpikg APLRPAS | <0001 | <0000 | <0001 | 0001 | <0001 | <0001 | <0001 | <0001 | NA | NA
Chigmium, mglkg " APLRPS | OOC3 | 0004 | 0005 | 0002 [ 0005 | 0003 | 0002 | 0003 | 100 | NA




Giolee

Globs Rerourced Limited
. | )
NS | RSt | W | Kwss2 | WS | owss | Kwss | kst DFR | FMENV

PARAMETER Method | opa | goioma | TOPB | Bofiomd | TOPC | BofomC | TOPD | BokomD |  lmit | Limh
Coardinates NSAM08 | NSA4208 | NG440 | OG0T | NSA41908 | NEMITE  NS.441761 W §ad1 753

3 F & 415500 EhA15500 | ELE1530 | E441530 Eas15330 | F 415330 E&415610 | E 4415510

| Microblology
Hatemirophic Boctata | Pour Piabe : 0

| Court, 10 CFU/g \ oo | W] s 2 04 08 2 NA o
Hycmeerton Degrading | Vapou | 41

Bactedo, « 104 CFUg Pk 0l ol 03 i 03 o 0l : A HA,
Heteratraphic FUngl Pout Piote 4 i

| Count, x 10°Cfg 62 | o | B2 | M | B 2 | 02 0l A m
Hycdroeaben Degodng | Vapour 0 i . | 0 NA
le ¥ 1(]: CFUl]g rml DE D-l |:|.El s |:|. ':', | ::I | | ru |

t e L

'-\.h'-""*- B

Prepated By: Lab Coordinalor |Oshinaike T.)

hpproved h]nﬁnﬂq

g

Reviewed by GA/GC Officer (Ogan Josephine]

Birectar {Lesi Macl)
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Service Request: GL/LAB/RES/472
Client: NAOC (AGIF)

Sample Orgin/Sie: 10" Akr [ Kwale P/L @ Agwe Efil

Dale Sampled; 17/02/2017
Date Recelved: 20/02/2017

Somple Type: Soll and Water

Praject: Remediation Date of Reporting: 15/03/2017
WATER
OPR FMENY
FARAMETER Method EW-5W1 KW-5w2 KW-5W3 LB T limit Limit
WE642467 | WES4IFIY | HN5A41430 | W 584123
Coordinales E6615450 | E414185 | ES414384 | E4.41383
Physico-chemical | |
H N ASTMD12928 604 678 646 4,48 4592 &9
Eleciical Conducfivity, pS/cm ASTMD1125 13 B S.2 ard N& NA
Totel Dissolved Saids, mg/! ASTMD 1958 69 3l 31 3l 2000 | 2000
Total Suspended Soids, mg/l ASTMD 1968 14 Pl i 7 50 0
Turbicity, NTU APHA 2130 10 18 14 18 NA m
Dissalved Cooygen, mg/l APHA 4500 475 472 4.3 4f NA A
Bochernical Oxygen Demand, ma APHA 5210 28 23 25 21 HA E
Chemical Oxygen Demand, mg/l APHA 5220 438 333 353 .36 A N
Anlons :
Chicricie, mgi AFHA 4500 434 19,5 19,85 19.14 400 500
Mifrcate, mag| AFHA 4500 Q.68 0.re? QA7 0.78 NA KA
Organics
Total Hydrocarbon Cantenl, mg/l ASTM D3721 0.09 010 007 008 | oo | om |
Totd Peholeum Hydracartan (TPH) . g US EPA BO1S 007 007 005 0.04 MA MA
Palycycic Aromafic Hydrocartion [PAH] . mgil | US EPA 8270 <01 <00 <0l <001 NA A
Heavy Metals i
Zine, ma/! API-RP45 <0005 <0005 <0005 <0005 15 1
Lead. mg/l AFI-RP45 =00 0,002 {002 et RAr 0.05 1
Mickel, mgy| BF|-RF45 <) <[, (08 <008 o) (5 MA 1
Cadmium, mg/l | API-RP4S =000 0,001 <001 =01 HA 1
Chromium, mg/| | API.RP45 <001 0001 {0 <041 HA 03
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hppiaved by Manag

Reviewsd by QA/QC Officer (Ogan Josephing)

g ecto e Mo

Globil Rosadreed Limild

DPR | FMENV
PARAMETER Mehod | NSNS | KNS | RNSNE
Coordinales
Hetaratraphlc Bactera Cound, & 10° CRUmI Four e 02 0l 04 ol NA HA
Hydcaton Degracing backeda, + 1GCFUM. | VpowMhate | Ml M 0l T
| Heterotaphic fung Count, x P CTUm Four P Nl 0l 0l ML WA | N
Fydcoom Dogungngl 1 0GR | VopouMase [ WL | nL M| m | m




APPENDIX 5: Community Certification

AGWETITI COMMUNITY

Ndokwa East L.G.A., Delta State
0803497471 or 08050341405

The Emironment Banager,
Migeria Agip Oil Company,
Mile 4, Rumuema,

Port Harcourt.

Thraugh
The HSE Cordinator,
Kwale Gas Plant
Sir,

LETTER OF JOB CORMPLETION
| write ta certify that, the remediation work on 10inch Kwale/Akri Pipeline at
Apwe -Etiti with spill reference nos 2014/LAR/051/181 & 2014/LAR/030/103
and 2014/LARS147/553, was carried out by GIOLEE GLOBAL RESOURCES LTD.
Successfully in accordance with NAOC standard and specification.
On this note of satisfactory job completion, | hereby recommend for paymant

due her,

Thanking you for your utmost consideration.

'I'II‘r.',un'-'n'l-:'_-"llﬂ-

THIEF NWAMDI OLISA

AgwiETith Community
W.E.L.G.A Delta State.
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