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EXECUTIVE SUMMARY

Project Background

Nigeria has realized strong economic growth, until 2016 when the economy went into recession.
Howevae, stionger growth is projected for the future due the newa@rtiuptionpostureof the
Governmentaswell as economic policies targeted at reducing capital flight. Meanwhile, power
supply capacity is overwhelmingly insufficient. As a countermeasure of serious power shortage,
Transmission Company of Nigeria (TCN) planned a project geared to achievisghigaion
capacity of 20,000 MW by 2020 in accordance with growth of generation capacity.

Presently, the transmission lines to the largest demand centre of Lagos are in a bottleneck
situation so the generating capacities being built across the countrgt danriully utilized.
Moreover, there are no detour routes for use when equipment failure occurs, and the system
reliability is low.

The Lagos and Ogun States is targeted at improving power supply to Lagos and Ogun States, in
line with the Transmission hes network capacity development of achieving transmission
capacity of 20,000 MW by 2020.This projectin Lagosand OgueSta ( iLagos and Og!
Transmi ssion Pr oj e c tisto be finaniged thiouwgh seloan (Japanesep @DAj e c t
loan) fran Japan International Cooperation Agency (JICA). The Transmission @gngja

Nigeria (TCN) is the implementing agency and owners of the project when completed. This
entire project plans reinforcement of transmission capacity, improvement of credibility of
electricity supply and reduced electricity loss by installing transmission systems in southwest
area Nigeria. It contributes acceleration of economy and development of the communities.

The entire project consists of about 203km high voltage transmissiesald 5 high voltage
substations. For the purpose of ESIA and RAP study, the entire project is divided into 3 sections,
Lotl, Lot2 and Lot3Transmission Company of Nigeria (TCN) has mandate@HEMdS Limited

to conduct Line Route Study, Environmentaldarsocial Impact Assessment (ESIA),
Environmentaknd SociaManagement Plan (ESMP) and Resettlement Action Plan for Lot 3 of
the project consisting of the following componentgh total length of 87.7km

1 330kV D/C Transmission Line from Ejio to Ajegunigith estimated length of 28km.

9 132kv D/C Transmission Line from Ajegunle to Agbara, with estimated length of
21.7km.

1 132kv D/C Transmission Line from Ajegunle to Badagry, with estimated length of
36.5km.

1 New substation at Ejio (2x150MVA, 330/132kV + DMVA 132/33kV)

New substation at Ajegunle (2x150MVA, 330/132kV + 2x60MVA 132/33kV)

1 New substation at Badagry (2x60MVA, 132/33kV).

=a
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This type of project must undergo an environmental and social impact assessment as required by
the EIA Act No. 86 of 1992And in conformance with Nigenalegislatiors, JICA guidelines for
environmental and social consideratipotisee World Bank environmental and social safeguard
policies and International best practices, the project is subjected to a complete environmental
study, along with RAP and an Environmental and Social Managemen{E$P). The present
document is the ESIA report of the Lagos and Ogun States Transmission Projects (LOT3).

The Proponent

Transmission Company of Nigeria (TCNyholly owned by the Feder@overnment of Nigeria

was incorporated in November 2005, emerging from the defunct National Electric Power
Authority (NEPA) as a product of the merger of the Transmission and Operations sectors on
April 1, 2004.

TCN has eight Transmission Regions and atidal Control Centre, NCC. Each of these is
headed by a General Manager (Transmission), who is responsible for the running and
maintenance of transmission and transformation facilities in their areas of operation. The
Transmission Regions are Lagos, UsmgKaduna, Bauchi, Benin. Shiroro, Enugu and Port
Harcourt and the National Control Centre (NCC) located at Osogbo.

Being one of the 18 unbundled Business Units under the Power Holding Company of Nigeria
(PHCN), TCN was issued a transmission licenselsinJuly 2006 by the Nigerian Electricity
Regulatory Commission (NERC) to carry out electricity transmission, system operation and
electricity trading which is ring fenced.

Policy, Legal and Institutional Framework

Section 20 ofhe constitution of Nigéa (1999), makes it an objective of the Nigerian State to
improve and protect the air, land, water, forest and wildlife of Nigekiad Section 12
establishes, though impliedly, that international treaties (including environmental treaties)
ratified by the National Assembly should be implemented as law in Nig&uathermore,
Sections 33 and 34 which guarantee fundamental human rights to life and human dignity,
respectively, have also been argued to be linked to the need for a healthy and safe ertwibonmen
give these rights effect.

The national policies relevant to this project are as follows;

National Environmental Policy
National Energy Policy

National Land Policy

National Social Protection Policy
National Gender Policy

= =4 4 -4

The laws and regulationslevant to the project includee following;
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The Environmental Impact Assessment (EIA) Act Cap E12 LFN, 2004

Land Use Act of 1978

Electric Power Sector Reform Act No. 6, 2005

National Environmental Standards & Regulations Enforcement Agency (NESREA)

2007

1 The Nigerian Urban and Regional Planning Act CAP N138, LFN 2004; contain
requirements for development planning

1 Harmful Waste (Special Criminal Provisions) ACT CAP H1, LFN 2004; prohibits
dumping of harmful wastes within Nigeria

1 The Endangered $pies Act, CAP E9, LFN 2004; protects endangered species.

1 The Factories Act, 1987 (Factory Act cap 126, LFN, 1990); contain labour requirements,
including occupational health, and similar matters.

1 Labour Act- CAP. L1 L.F.N. 2004; specify requirementsenent to labour issues,
including wages, recruitment, discipline, employee welfare, employment of women and
child labour.

1 Wages Board and Industrial Council Act, 1974; established the National Wages Board
and Area Minimum Wages Committee for States arrdJtont Industrial Councils for
particular industries, which determines minimum wages.

T Workersdéd Compensation Act, 1987, provi sio
workmen for injuries suffered in the course of their employment and compulsory
insurancecovers employees of all categories

1 National Environmental Regulations established by NESREA based on Section 34 of the

NESREA Act, 2007. Those relevant to this project include Effluent Limitations,

managemenbf Solid and HazardousWaste and PollutionAbatement in Industries

Generating Wastes.

Ogun State Environmental Protection Agency (OGEPA) Law of 1995

OgunStateof Urbanand RegionalPlanningLaw No 20 of 2005

Environmental Management (Miscellaneous) Provisions Law, 2004

Lagos State Environmental&n a ge ment Pr ot ecti on Law, 2017

= =4 4 A

= =4 =4 A

The international conventions, to which Nigeria is a signatory, relevant to this project are as
follows:
1 African Convention on the Conservation of Nature and Natural Resources
1 Convention on Biological Diversity
1 Endangered Species (Control of International Trade and Traffic)
1 Conservation of Migratory Species of Wild Animals (1973)
1 Convention to Combddesertification (1994)
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1 United Nation Framework Convention on Climate Change (UNFCCC) 1992.

1 International Union fo Conservation of Nature and National Resources (IUCN)
Guideline, 1996.

The African Convention on the Conservation of Nature and Natural Resources, 1968.

=

Convention on the Elimination of All Forms of Discrimination against Women
(CEDAW)

Hu ma n a n dRighte an thé Rights of Women in Africa in 2005
Civil and Political Rights Covenant

Economic, Social and Cultural Rights Covenant

Convention on the Elimination of All Forms of Violence Against Women
Convention on the Rights of the Child

ILO Occupational &fety and Health Convention, 1981

ILO Conventions and Core Labour Standards

World Bank Safeguard Policies

=4 =2 =2 =4 A A4 A -5 -

JICA Guidelines for Environmental and Social Considerations
M IFC Performance Standards for Investment
Gap Analysis: Nigerian EIA Act. 86 vs World Bank OP 4.01

Regarding legislative and institutional arrangement for EIA in general there is no difference in
categorization, details of EIA study and EIA report, public participation, and information
disclosure between the JICA Guidelines and Nigerian lawseguations On the other hand,

the difference to be considered is that environmental items of social environment such as gender,
chil drenés right, local conflict of interests
in laws and regulation®lated to public participation and information disclosure.

ESIA Terms of Reference

I n Iine with the Nigeriads ElthATems of Refetancea | gu
(ToR) for the ESIA of the proposed projeapproved byt h e F Miad thé ®lloving
objectives

1 Define the relevant framework of legal and administrative requirements for EIA of the
proposed project

91 Ouitline the general scope of the ESIA study including the overall data requirements on the
proposed project and affectedvironment

1 Define the procedures and protocols for identification and assessment of associated and
potential impacts and for selecting appropriate prevention, reduction, and control as well as
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enhancement measures for suchpacts ; and eventually developing an effedi
Environmental and Social Management Plan (ESMP) for the project.

Project Justification

Lagos and Ogun State #ocertain extent are industrial nerve centers of Nigeria. Hence, account
for significant proportion of load demand from the national grid. The new power plants in the
South normally transmits to the North through the areas of highest demand (Lagos). And
presently the transmission system around the area has limited capacity as a result they constitute
bottlenecks. Hence, the need to expand the network to improve stability and reliability.

The sustainability of the project has been considered on three préntsesnical, economic

and environmental and social. Technically, the technologies, materials and equipment and
personnel are available. On the economic premise, the funds for itsieresme available and

the project output is awaiting uptake by the consumers thritegdy Eko and Ibadan DISCQs

return for tariff payments. Envirorental and social sustainability stem from the complete
acceptance of the project by host communitibg, careful identification and mitigation of
project negative impacs a n ¢ com@ithént to the implementation of all developed
projectds management pl ans.

Analysis of Project Alternatives

Three options were considerethe denothing option which wouldesult in the continuation of
reliance onthe presentnsufficient andunreliabletransmissiometwork around Lagosfurther
resulting to the use of domestic and industrial generators which would lead to increase gaseous
emissions with its associated hbatffects.

The second option was to delay the execution of the proposed project while the third option was
to execute the proposed project now to bring its benefits todmetile economy positivelyrhe

first two options were therefore rejected in fawoof the third. The chosen option was
subsequently subjected to various project alternatives, principally based on substation sites and
technology; and transmission line routes and capacity selection and technology. For substation
sites, availability of and, distance and corridor for the associated transmission line were
considered.

Multi-criteria analyses ®&re used to analyse the alternative line routes, which took into
consideration of the economic, technical, environmental and social criteria to atrihe
optimal alternative.

Considering technology, two alternatives warealy®d for the substations. The Ansulated
Substations (AlSyvas chosen foall the substationbecauset is easier to operate and maintain
as well as less expensive compatiethe Gasinsulated Substation (GIS).
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Project Description

The proposed.agos and Ogun States transmission prage power transmission projettiat
connects three proposed new substations at Ejio, Ajegunle and Badagry as wekbastithgp
Agbara sbstation.

Project Phases and Activities

The project activity order for the proposed PTLs and substations is given below. It is anticipated
process for selection of contractors to commencédigurter in 2019and actuatonstruction

works of the transnssion line will commence ifast quarter2020 and takebetween 24 t@6
months to completd he project will be implemented according to the following phases

1) Phase I: Preonstruction

2) Phase Il: Construction Phase

3) Phase Ill: Operations and Maintenancas$th
4) Phase IV: Decommissioning/Closure

This | ast phase comes at the end of project
decommissioning audit, dismantling and removal of structures, site restoration.

The Line Route

A 50m width clearance for 330kVnie and 30m width of right of way for 132kV line projects is
allow for Nigeria standard. The transmission line ROW acquired for this project is:

i.  For 330kV Line (EjieAjegunle): 29.1 x 1000 x 50 = 1,455,000 (145.5 ha)

i.  For 132kV Line (AjegunleAgbara):22.5 1000 x 30 = 675,0001t67.5 ha)
ii.  For 132kV Line (AjegunleBadagry): 34.6 1000 x 30 = 1,038,000103.8 ha)
iv.  Less shared common tower for the 132Kv: 6 x1000 x 388,000 M(18.0 ha)

Giving a total 0f2,988000m> = 298.8hectares

The Substations

The proposegrojectin LOT3 comprises offour substationsthree are new and one existing
(Agbara susbatation). Each of the new proposed substation sites are 25.2 ha, while no additional
land take is needed for Agabara, giving a total of 57.6 ha.

Main functions of the proposed substations:

1 For Voltage control mechanism through the transformers tougiepr stepdown the
system voltage as case might be, thereby lowering transmission losses.

1 For Correction of power factor in the circuits when téactive loads are there to protect
the generating plants and increase efficiency.

9 For load shedding purposes on the distribution network there maintaining system balance.
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Main facilitiesto be installed athe substations:

1 All transformers of differentises and ratings as capture in 3.3 above.
All breakers and isolators.

All auxiliary transformers Voltage, current, reactor, instrument etc.
Line Bays as required.

Cable trenches, oil sumps and drainage channels.

= =4 4 A

The Conductors, Insulators and Fittings

The following types of insulators were considered for this project:

1 Porcelain Discs, Porcelain Longrod, and Polymeric Longrod

The fitting line design for this project will be in accordance with standard fittings assembly.
The design will include armour gripuspension units, spacers and dampers. The tension
insulators assemblies will include grading rings to reduce the effects of corona.

Transmission line system protection has both electrical and mechanical aspects.

1 For mechanical protection, Buchholz, higgmperature, oil level relays including-tuad
time changer protection and all will be incorporated.

1 The electrical aspect on the other hand shall consist of numerical low impedance
differential protection, high impedance restricted earth fault foh esar connected
transformer winding.

Communication/Control System

Radio communication between the technical crew in the Substation with the other Substations in
the Transmission network, or between the control room officer and other field officers is
consdered very impdant for effective system operations. Hence highly sophisticated equipment
shall be employed in this project.

Campsites / Logistics Bases

Campsites / logistics bases will be located at and adjacent to the substation loc&jmnarat

Ajegunle as well as at Agbara Industrial Estate. No construction of residencbe naktded for

these base camps as there good hotels around the areas can accommodate workers close to all the
worksites. However, storage facilities for equipmamd materials will be needed.

Access Track Repair / Upgrade / Construction

Access to each structure location will be required for a crane, elevated platform, trucks
transporting the materials and construction equipment, materials, and vehicles. Adcats® wil

be required to temporary sites needed for storing conductor drums, winching and braking
equipment during the overhead earth wire stringing.
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Workforce and Hours of Operation
Labour requirements for this project will generally be a maximum of 32, ceimp

approximately 10 on access track and foundation work, 10 on structure erection and 12 on
stringing work, with a number of others engaged on miscellaneous other activities.

Due to the nature of activities to be undertaken, most of the constructigrair will include
work that will be done at night time and weekend periods as required.

Operations and Maintenance of the Transmission Line

TCN shall be responsible for the maintenance of the proposed PTL. The maintenance process
shall include:

Structure and Conductor Maintenance: upon completion of the transmission line,
maintenance patrols will make periodic inspections of the structures, the easement and the
conductor as well as line hardware, taking particular note of clearance conditions, damage to
components or evidence of vandalism.

Easement MaintenanceAs outlined in TCNEasement and Access Track Maintenance Policy
maintenance of the transmission line easement is necessary to ensure that the safe electrical
clearances are not infringed due to giftowf vegetation.

Rehabilitation Program

Rehabilitation of work sites will be carried out as work proceeds and as soon as possible after the
completion of work on each site. However, a rehabilitation plan shallbbe | uded i n t he
ESMP.

WastesGeneration and Management

Thelist of envisaged project wastes and their potential sources:

i. Leaves, branches, trunks, grasses from the clearing of the vegetation along ROW and

Substation spaces.

ii.  Kitchen wastes from human feeding and activities involving nvesrkforces.

iii.  Scrap metal$ from cuttings, fittings, pylon member, nuts, bolts, and welding etc.

iv.  Concrete wasté from foundations and plinths, including housing complex and control
room construction.

v. Nylons/Plastic§ from human activities wrappings, wasachet, food etc.

vi.  Oil spills from heavy duty machinery and equipment, transformers, breakers, and vehicle
engines, either during normal runs of old machines or maintenance work.

vii.  Human wastes from activities of personnel involved in the work or secondarsiness
group.
viii.  Operational activitie$ nylons, paper materials/office, human waste etc.

Waste disposal methods will include:
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a. solid waste (composting of biodegradables, selling metal, wood, and plastic scraps to
buyers, reuse of materials e.g., packagescrete, etc, dumping of remaining wastes at

approved sites)

b. liquid waste (sewage from site camps will be vactauoked into septic tanked trucks
and taken tsites approved by OGEPA or ISEPA

c. spent oils generated during transformer fillings, retrofittand maintenance work will be
stored in oil trench and oil sump at the substations preparatory to evacuation by
contractors licensed by the FMEnv for that purpose.

Project Schedule

The proposed project execution schedaotiicatesconstruction commenagent in (B 2019 and
commissioning scheduled for Q4, 202

ENVIRONMENTAL AND SOCIAL IMPACTS

The summary of impact analysis as described in the environmental and social impact assessment
report is presented here. The impact analysis considers the varases i the project:

1 preconstruction phase
1 construction phases
i1 operation phase, and

1 decommissioning phase

This analysis is based on a cause/effect matrix between prejatdd impact sources and
valued environmental and social components. Impacts efieed by their intensity (low,
medium, major), their extent (regional, local, limited) and their duration (long, medium, short).
The method used to identify, analyze and mitigate environmental and social impacts, or to
improve positive impacts, places tlpeoject in a sustainable development perspective. The
mitigation of anticipated negative impacts and the enhancement of positive impacts allow its
environmental and social acceptability by stakeholders. Impact intensity as well as impact
probability of ocurrence, based on the ESIA report of the Abuja Power Feeding Transmission
Scheme.

Anticipated Socioc-Economic Benefits

The potential soci@conomic benefits that will arise due to the commencement of the project
includes

1 Increased earning to local laborgdérom vegetation clearing and site preparation
1 Provision of social amenities like portable water supply, electricity, and asphalt road

1 Direct employment to qualified Nigerians and local inhabitants
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1 Increased revenue to state and through payment ofietedtills

1 Increased foreign and local investments in the area and in the country, leading to wealth
creation, employment generation, infrastructural development, and economic
empowerment

1 Availability of land for alternative use, after project decommissipn

Potential Negative Impacts

Environmental issues identified may involve negative impacts includes;
w The use of energy and no@enewable resources;
w Depletion of ecosystem resources and potential soil and water pollution
w More burden on locahfrastructures

w Emissions to air (in particular dust); discharge of effluent/waste water to the aquatic
environment and potential water pollution

w Occupational health and safety
w Public health issues involving waste management and community health.
ENVIRONMENTAL AND SOCIAL MANAGEMENT MEASURES

Mitigation impact hierarchy has been applied for the identified significant (adverse and
beneficial) impacts, by considering prevention/avoidance, reduction, and control of adverse
impacts in that order and enhancememt the beneficial impacts. Measures proposed are as
follows, with the PIU being the responsible implementing entity during construction and TCN
HSE Unit during operations phase. However, these can be included in contracts for third parties
to implement butoes not absolve TCN from the overall responsibility of ownership.

Mitigation Measures During Pre-construction and Construction Phases

1 Implement the resettlement action plan (RAP), and pay fair compensation to PAPs

1 The grievance mechanisnm the RAP repdrto address complaints at the local level
needs to be implementég TCN and the action parties

1 Develop and implement stakeholder engagement plan for each phase of the pRgject.
contractors are responsible during construction, while HSE Dept of TQihgdu
operations

1 Engage actively and activate the grievance resolution mechanism.

Page kxxv




ESIA of Lagos and Ogun States Transmis$tooject

= =2 =/ =4 =2

Undertake revegetation planting adovestry trees that increase availability of fodder or
fruit trees, to maximize livelihood benefits for local population.

Carefully selecthe landing area of falling trees to minimize damages to crops.

Locate access roads and lay down areas away from residences to the possible extent.
Notify landowners along the line route about the construction schedule and activities.
Secure equipment drdemarcate any excavation work areas.

Design and build the transmission line as to ensure that EMF levels are well below
accepted guidelines for occupational and human health exposure limits.

Maintain equipment and machinery in good running conditiariuding brakes, mufflers
and silencers, and catalysers.

Restrict transport and circulation activities on public roads to the period between 6 a.m.
and 6 p.m.

Require the Contractor to adopt policies and procedures that comply with national
legislation andaddress all aspects of labor standards relevant to the project as specified
by World Bank policies.

Comply with TCN Corporate Policy on Occupational Health and Safety.

Require all contractors and sabntractors to comply with relevant World Bank (WB)
heath and safety requirements,

Supply drinking water and maintain its quality and ensure sanitation at the construction
sites.

Develop and Implement an H&S management plan to protect every worker involved in
construction activities, even temporary workers.

Prepare and implement an HIV/AIDS prevention program.
Screen health of potential employees as part of the recruitment process.

Maintain construction camps in a clean and healthy condition as prescribed by
international worker health standards.

Communicatevith communities effectively and involve their representatives.

Employ nonskilled and semskilled labour, where available and provide training in
relevant skills needed by the project to enable community members participate.
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1 Encourage the recruitment i@male workers.

1 Apply the Physical Cultural Resources Management Plan, waste management plan,
vegetation management plan, etc.

1 Provide development projects to affected communities along the route and around the
substation.

Mitigation Measures During Operations Phase

1 Provide all internal combustion equipment with properly functioning silencers or
mufflers.

1 Prepare and implement an Emergency Response Plan.

1 Keep Spill Containment Kits readily accessible in the event of an accidental spill and
ensure orsite saff is trained in spill response.

1 Contain any spills and clean up spills as soon as possible.
1 Grade ground surface at each tower site to provide drainage away from tower base.

1 Maintain all work inside the footprint of access road and ROW to reduce encreaich
on natural habitats.

1 Clearly mark the extent of vegetation control in the ROW. Identify and mark the
vegetation to be preserved along sections of the ROW.

1 Undertake selective control of the vegetation to keep low scrubby and herbaceous species
that i not represent a risk for the powerline (species that cannot grow more than 4m in
height).

1 Dispose of organic material removed from the ROW properly and in line with waste
management regulation and in collaboration with local communities.

1 Use mechanical athod for vegetation control inside the ROW. Forbid use of chemical
pesticides to control vegetation in the ROW.

1 Develop specific mitigation measures for species that are involved in bird mortality.

1 Schedule ROW maintenance activities to avoid breedim reasting seasons of bird
species with special statuses.

1 Undertake monitoring of natural resources exploitation and implement a sensitization
program in order to educate and i ncrease
resources protection.
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Only excawate the lower third of ditches during drainage ditch maintenance in order to
maintain ditch slope stability.

Plan for maintenance activities to be conducted outside of the planting and grazing
seasons.

Apply human resources policies favouring local labfsam communities traversed by
the line.

Implement training programs to build local capacity.
Compensate PAPs for any damaged crops during maintenance works.

Maintain a minimum working distance of 2.13 m to the energized components during
maintenance work.

Keep residences and other permanent structures such as schools, shops, or offices out of
the wayleave to minimize exposure to EMFs.

Educate local populations to safe behavior in the presence of a high voltage power line.

Undertake awareness campaign taussdbushfire and slash and burn practices under and
close to the powerline.

Install warning signs and artlimbing device pylons.

Ensure the development of local and regional emergency plans in case of infrastructure
breakdowns, especially near roadsasidential areas.

Monitor and control illegal encroachments on ROW and educate the local population on
EMF risks.

Communicate with communities effectively and involve their leaders.

Specific Management Plans

Specific management plans have been developdatidqroject as follows;

T
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Resettlement Action Plan

Waste Management Plan

Vegetation Management Plan

Physical Cultural Resources Management Plan
Emergency Management Plan
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storage and use of petroleum products and hazardous substances
petroleum product spd

fire / explosion involving petroleum products or other hazardous substances
spills of oils and grease

use of electric transformers

spills of dielectric oil

< < < < < < <

fire / explosion involving an electric transformer

Training

The operating staff benefits from continuous training to guarantee a certain level of knowledge

and adequate competence. The operating staff must fully understand the emergency response
pl anés procedures. Each wor k edintewention pracedurésr ai n e
in the event of an emergency.

Performance Monitoring and Surveillance

Performance monitoringre carried out to ensure that the required ESMP activities are being
implemented and that the desired targets and outcomes are being achieved.

Performance monitoring involves three components:

1 Monitoring of the implementation of identified managemenasuees and plans, during
pre-construction and construction phases.

1 Monitoring of selected environmental and social indicators associated with expected
impact sources, and changes on environmental and social components associated with
project implementatiogrduring operation phase.

1 Audits assessing the strengths and weaknesses of the ESMP.

Internal monitoring is carried out by the PIU through the ESIA/ESMP Consultants, while
regulatory monitoring and oversight is conducted by the Federal Ministry of Breémtin
conjunction with Regulators of other tiers of Governnjstate and LGAs]The monitoring plan
consist of environmental components/parameters to be monitored, objectives/targets, frequency,
methods, responsibilities and locations. Reports of natemonitoring results are submitted to
FMEnv at defined intervals, who will then take steps to review and verify.

In summary, the activities related to environmental monitoring will allow:
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Overseeing the application of management or enhancement measuegsear in the ESIA
and in plans and specifications.

Conducting orsite work inspections, reporting all noonformities, new issues or impacts
not previously identified to the contractor.

Supervising higher impact activities or activities occurring imsg&/e zones (deforestation,
work in aquatic environments such as floodplains or banks or near cultural or collective sites
etc.) to constrain impacts.

Recording all complaints and concerns raised by affected communities.

Evaluating the efficiency and thguality of management procedures and identifying, in
consultation with the environment committee of the project management unit, alternative
measures to put in place to resolve any unforeseen problems that may occur during the work.

Ensure that the worlsiperformed in accordance with national environmental requirements
and international best practices adopted by the funders.

The cost of these environmental and social surveillance measures cannot be specified at this
point since they will be borne out blget PIU from their operating budgets. The surveillance of

the job site and associated costs are included in the terms of the contagteeent but
managed by the PIU to ensure independence of the Consultants.
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CHAPTER ONE
1.0 INTRODUCTION

1.1 Background Information

1.1.1 The Project

The Transmission Company bligeria (TCN) is one of the companies unbundled from the
defunct Power Holding Company of Nigeria (PHCN), and the only one wholly owned by the
Government. TCN is charged with the responsibility of transmitting electric power from the
various power station® the load centres across the country and beyond, ensuring efficient
and costeffective transmission, system operation, and improved service delivery. TCN is also
responsible for the management of assets of the High Voltage Transmission System
Operationsgeneration dispatch functions, as well as the development of the network through
the construction of new transmission lines and substations for efficient transmission and
system operations.

Nigeria has realized strong economic growth, until 2016 whenettmmomy went into
recession. However, stronger growth is projected for the future due the nevoramgition
postureof the Governmentas well as economic policies targeted at reducing capital flight.
Meanwhile, power supply capacity is overwhelminglgufficient. As a countermeasure of
serious power shortage, Transmission Company of Nigeria (TCN) planned a project geared to
achieving transmission capacity of 20,000 MW by 2020 in accordance with growth of
generation capacity.

Presently, the transmissidimes to the largest demand centre of Lagos are in a bottleneck
situation so the generating capacities being built across the country cannot be fully utilized.
Moreover, there are no detour routes for use when equipment failure occurs and the system
reliability is low.

The Lagos and Ogun States is targeted at improving power supply to Lagos and Ogun States,

in line with the Transmission Lines network capacity development of achieving transmission
capacity of 20,000 MW by 2020.This tramission line projetin Lagos and Ogun Sts
(ALagos and Ogun States Transmission Projec
through a loan (Japanese ODA loan) from Japan International Cooperation Agency (JICA).

The Transmission Compwg of Nigeria (TCN) is the img@menting agency and owners of the

project when completed. This entire project plans reinforcement of transmission capacity,
improvement of credibility of electricity supply and reduced electricity loss by installing
transmission systems in southwest arégeNa. It contributes acceleration of economy and
development of the communities.

The entire project consists of about 203km high voltage transmission lines and 5 high voltage
substations. For the purpose of ESIA and RAP study, the entire project isddivid 3
sections, Lotl, Lot 2 and Lot Jransmission Company of Nigeria (TCN) has mandated the
EEMS Limited to conduct Line Route Study, Environmental and Social Impact Assessment
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(ESIA), Environmental and Social Management P[BSMP) and ResettlemeAction Plan
for Lot 3 of the project (hereinafter it he
following components;

1 330kV D/C Transmission Line from Ejio to Ajegunle, with estimated length of
29 5km.

1 132kv D/C Transmission Line from Ajegunle fggbara, with estimated length of
21.7km.

1 132kv D/C Transmission Line from Ajegunle to Badagry, with estimated length of
36.5km.

1 New substation at Ejio (2x150MVA, 330/132kV + 2x60MVA 132/33kV)

New substation at Ajegunle (2x150MVA, 330/132kV + 2x60MVA 13kA3)

1 New substation at Badagry (2x60MVA, 132/33kV).

==

Specifically, following studies shall be conducted.

1 Carry out the Line Route Study (LRS), to determine the optimum route for the lines.

1 Conduct the ESIA to identify and assess the potential environmanta social
impacts and recommend appropriate mitigation strategies and prepare ESMP.

1 Prepare out the Resettlement Action Plans (RAP), based on the international standards
and principles presented in the Resettlement Policy Framework.

The project idinanced through a loan from Japan International Cooperation Agency (JICA),
as part of the development of power transmission infrastructure in the-\®f@stiern Region
of Nigeria.

This type of project must undergo an environmental and social impact asaessmequired

by the EIA Act No. 86 of 1992. Andniconformance with Nigerian legislations, JICA
guidelines for environmental and social considerations, the World Bank environmental and
social safeguard policies and International best practices, thecpngj subjected to a
complete environmental study, along with RAP and an Environmental and Social
Management Plan (ESMP).

1.1.2 The Proponent

Transmission Company of Nigeria (TCN), wholly owned by the Federal Government of
Nigeria and having its headqtens at 14, Zambezi Crescent, Maitama, Abuja, is the project
proponent. The company was incorporated in November 2005, emerging from the defunct
National Electric Power Authority (NEPA) as a product of the merger of the Transmission
and Operations sectoos April 1, 2004.

TCN has eight Transmission Regions and a National Control Centre, NCC. Each of these is
headed by a General Manager (Transmission), who is responsible for the running and
maintenance of transmission and transformation facilities in #re®s of operation. The
Transmission Regions are Lagos, Osogbo, Kaduna, Bauchi, Benin. Shiroro, Enugu and Port
Harcourt and the National Control Centre (NCC) located at Osogbo.
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Being one of the 18 unbundled Business Units under the Power Holding Coofpsiggeria
(PHCN), TCN was issued a transmission license on 1st July 2006 by the Nigerian Electricity
Regulatory Commission (NERC) to carry out electricity transmission, system operation and
electricity trading which is ring fenced.

The mandate of TCN ithades the following

1 Management of assets of the High Voltage Transmission System Operations as well
as generation dispatch functions.

1 Operate as the provider of open access transmission service based on regulated
transmission tariff and nediscriminatorysystem operations and economic dispatch
services within a regulatory framework provided by the Nigerian Electricity
Regulatory Commission (NERC), the Grid Code and the Market Rules.

1 Load forecasting and system expansion planning.

1 Acquiring the necessary aiflary service for defined reliability and quality service
standards.

1 Managing the market settlement system.

1 Development of the network through the construction of new transmission lines and
substations for efficient Transmission and System operationse el stakeholders
should observe the Grid Code, Distribution Code and Market rules.

TCN has a Health Safety and Environment (HSE) Department, headed by a General Manager.
The department is responsible for environmental and social safeguards of then gordp=a
activities and operations. The department also facilitates liaisons with communities as well as
government agencies and local government departments to facilitate stakeholder
consultations, as well as interfaces with the Federal Ministry of Envirdarfioretine approval

of the ESIA.

1.1.3 Project Location

The entire project consists of about 203km high voltage transmission lines and 5 high voltage
substations located in Lagos and Ogun State, as shown in Figure 1.1 and 1.2. The entire
project is dividednto three (3) Lots and the proposed project subject to this ESIA is Lot 3,
whichis a linear project crossing three LGAs of Ogun State (Ewekoro, Ifo and Ado Odo/Ota)
and Badagry LGA of Lagos State. The transmission line has a total len@h.okm,
corsisting of 29%km from Ejio (Arigbajo) to Ajegunle (New AgbaraRl.7 km from
Ajegunle to Agbara an86.5km from Ajegunle to Badagary. The Ajegunle to Agbara and
Ajegunle to Badagry lines share a common raittuit tower for 6.7 km. The three
substatios within the scope of Lot 3 are located at Ejio Village in Ewekoro LGA, Ajegunle

in Ado Odo/Ota LGA and Yafin Village in Badagry LGA. See Figures 1.3
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Figure 1.1 Map of Nigeria showing Location of Ogun and Lagos States
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Figure 1.2 Map of Lagos and Ogun Stateshowing the ProposedProject (Lot -3) Route

1.2

Objectives of the ESIA

The objectives of the ESIA are as follows:

1.

Ensure compliance with national environmental regulations and policies, JICA
guidelines for environmental and social considerations, World Bank Safeguard
Policies, and industry best practice and standards;

Generate baseline data to characterize existing envirtrasevell as socieconomic

and health conditions and for subsequent monitoring and evaluation of how well the
mitigation measures have been implemented during the project life cycle;

Identify and analyze alternatives to the proposed projects, inclsdasy technology,
layout, etc;

Identify and assess the anticipated environmental and social impacts of the proposed
projectsi both positive and negative;

Propose mitigation measures for negative impacts and enhancement measures for
positive impacts to be undertaken during and after the implementation of the proposed
projects;

Recommend cost effective measures to be used to mitigate against the anticipated
negative impacts;

. Consultation to seek the views of affected persons and stakeholders;
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8. Prepare an Environmental and Social Management Plan (ESMP), include budget for
implementation;

1.3 ESIA Scope of Work

The ESIA will inform the Government of NigeridCN as project developer and as project
sponsor as well as interested and affected parties and other stakeholders about potential
environmental and social impacts associated with the development of the project components.

The ESIA should be prepared undeeaningful consideration of information gathered from
stakeholders, relevant government agencies, and with the active participation of and
consultation with all groups of potentially affected people.

The Environmental and Social Impact Assessments (E®BiIrover at minimum, but will
not be limited to the following aspects:

1 Description of the entire Project and detailed Project Description.
1 Analysis of the National Legal Framework.

1 Analysis of applicable international policies, guidelines and stasdaidpan
International Cooperation Agency (JICA) environmental guidelines as well as
International Conventions/Guidelines/Agreements to which Nigeria is a signatory, WB
social and environmental safeguards, relevant IFC social and environmental
safeguards).

1 Baseline Description: environmental and social baseline conditions (identification /
census of the economic/person affected to be compensated)

1 Assessment of project impacts, disaggregated to construction, operation and
decommissioning; disaggregated itgmporary and permanent impacts.

1 Identification of Project Affected People and of severity of impacts; assessment of
adverse as well as of beneficial impacts

1 Analysis of alternatives, with an overall description of related impacts
1 Assessment of the cumtilge potential impacts

1 Overview on environmental and social measures for mitigation of adverse impacts and
enhancement of beneficial impacts including an outline for monitoring and evaluation
procedures

1 Institutional arrangements for environmental and alochanagement,including
staffing and capacity building plan

{1 Stakeholder Engagement Provisions, including planning for public information,
consultation, participation and disclosure, a transparent and accessible grievance
mechanism, monitoring provisionsna reference to institutional set ups and
responsibilities for the different activities under stakeholder engagement

1 Projects Registration with Federal Ministry of Environment (FMENV) and payment of
all required statutory fees for certification.

Scope of project component for Lot 3 ardakws;
1 Ejioi Ajegunle 330kV D/C Transmission Line
1 Ajegunlei Agbara 132kv D/C Transmission Line
1 Ajegunlei Badagry 132kv D/C Transmission Line
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1 2x150MVA, 330/132kV + 2x60MVA 132/33kV Substation at Ejio
1 2x150MVA, 330/132kV + 2x60MVA 132/33kV Substation at Ajegunle
1 2x60MVA, 132/33kV substation at Badagry.

1.4 Policy, Legal and Institutional Framework

The constitution of Nigeria (1999), as the national legal order, recognizes the importance of
improving aml protecting the environment and makes provision for it in the following
relevant sections:

1 Section 20 makes it an objective of the Nigerian State to improve and protect the air,
land, water, forest and wildlife of Nigeria.

1 Section 12 establishes, thghu impliedly, that international treaties (including
environmental treaties) ratified by the National Assembly should be implemented as
law in Nigeria.

1 Sections 33 and 34 which guarantee fundamental human rights to life and human
dignity, respectively, hae also been argued to be linked to the need for a healthy and
safe environment to give these rights effect.

1.4.1 Policy Framework

A. National Environmental Policy

Launched by Government in November 1989, this document prescribed guidelines for
achieving sustainable development in fourteen vital sectors of the nation's economy, namely:
Human Population; Land Use and Soil Conservation; Water Resources Management;
Forestry, Wildlife and Protected Natural Areas; Marine and Coastal Area Resources;
Sanitatim and Waste Management; Toxic and Hazardous Substances; Mining and Mineral
Resources; Agricultural Chemicals; Energy Production; Air Pollution; Noise in the Working
Environment; Settlements; Recreational Spaces, Green Belts, Monuments, and Cultural
Propery.

|t al so cont ai ns Ni geri aods commi t ment t o
environment is safeguarded for the use of present and future generations. This commitment
demands that efficient resource management and minimization of environimgrdats be

the core requirements of all development activities. Accordingly, this Policy seeks to promote
good environmental practices through environmental awareness and eduad¢iqroject

will have effects on biophysical and human environment, asuwaltrit shall comply with the
relevant provisions of this policy.

B. National Energy Policy

The National Energy Policy approved by the Executive Council of the Federation in 2003 and
launched in 2005 has the following objectives:
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T

T

T

To ensure the developmeot the nation's energy resources, with diversified energy
resources options, for the achievement of national energy security and an efficient
energy delivery system with an optimal energy resource mix.

To guarantee increased contribution of energy progeichctivities to national
income.

To guarantee adequate, reliable, and sustainable supply of energy at appropriate costs
and in an environmentally friendly manner, to the various sectors of the economy, for
national development.

The policy dealt with five focal areas.

T

Energy Sources: Oil and Gas and Other Conventional (Coal & Tar Sands) Energy
Sources such as Nuclear Renewable Energy.

Energy Utilization: electricity, industry, agriculture, and transport.

Energy Issues: Environemt, Energy Efficiency and Conservation, Research,
Development and Training, Energy Manpower Development; Bilateral, Regional and
International Cooperation, Energy Databank.

Energy Financing: Indigenous participation. Financing.

Planning and Policy Impieentation: energy planning, policy implementation,
prioritization of strategies into short, medium, and long term, monitoring and
evaluation.

The project is about improving energy supply, as a result it shall comply with the relevant
provisions of this plcy.

C. National Land Policy

The legal basis for land acquisition and resettlement in Nigeria is the Land Use Act of 1978,
modified in 1990. According to the act, all land in Nigeria is vested in the Governor of each
State, to be held in trust for the uselaommon benefit of all people.

The administration of urban land is directly under the control and management of the
Governor; whereas non urban land is under the control and management of the Local
Government Area.

The Governor had the right to grastatutory rights of occupancy to land. Local Government
has the right to grant customary rights of occupancy.

The Land Act gives government the right to revoke statutory and customary rights to land for
the overriding public interest. The act gives thevegnment the right to acquire land by
revoking both statutory and customary rights of occupancy for the overriding public interest.

In doing so, the act specifies that the state or local government should pay compensation to
the current holder or occupievith equal value. The act also requires the state or local
government to provide alternative land for affected people who will lose farmlands and
alternative residential plots for people who will lose their house.
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The need for an integrated approach amdg land use planning is highlighted. The
coordination of activities of all stakeholders in land use planning is emphasized. In particular,
the involvement of land owners, community groups, women, youth and the less privileged in
making land use relatededsions that affect them is regarded as being critical in the
successful implementation of the policy.

The project will involve land take for the line route and the new substation sites. Hence, the
process for the land acquisition shall comply with tagamal land policy.

D. Social Protection Policies

Social protection policy has been on the agenda since 2004, when the National Planning
Commission, supported by the international community, drafted a social protection strategy.
More recently, the Nationgbocial Insurance Trust Fund drafted a social security strategy.
The social protection policy approached social protection using-ayide and gender lens,
recognizing both economic and social risks, including, for example, job discrimination and
harmful traditional practices. The policy was organized around four main themes: social
assistance, social insurance, child protection and the labour market.

However, only a few of the instruments of this approach were adopted in the national
implementation planmost notably the provision of specific and limited social assistance,
social insurance (such as expanding national health insurance to the informal sector) and
labour market programmes (such as developing {attensive programmes). Moreover, in
practie, programmes to date have been focused largely on conditional cash transfers and two
health financing mechanisms driven by the federal government with littlesiecséoral or
statefederal coordination. A significant number of actors are involved in ifgn@nd
implementing social protection, including those from government, donors, internatioral non
governmental organizations and civil society. Federal governlaénsocial protection
includes three main programmes:

1 the conditional cash transfer In Carkthe People (COPE) (funded initially through
the DRG fund) targeted at households with specific social categories (those with
children of schoeboing age that are femaleaded or contain members who are
elderly, physically challenged, or are fistulariVV/ AIDS patients

71 the health fee waiver for pregnant women and children under five (financed through
the DRG fund)

1 the communitybased health insurance scheme, which was redesigned in 2011 because
the previous scheme had design challenges Other sms@tance programmes are
implemented in an ad hoc manner by various government ministries, departments, and
agencies at state level, and some are funded by international donors. These include
conditional cash transfer three gfatea)aniels f or
savings accounts, disability grants, health waivers, education support (such as free
uniforms) and nutrition support. HIV and AIDS programming at state level also
include social protection stdbmponents (although not as the primaryeotve),
including nutrition, health and education support. Labour market programmes include
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federaland statdevel youth skills and employment programmes, and Nigeria also has
agricultural subsidies/inputs.

The project will have effects on the sociapacts of the people around the area, as a result it
shall comply with the relevant provisions of this policy.

1.4.2 Legal Framework

NATIONAL LEGISLATIONS
I. The Environmental Impact AssessmentElA) Act Cap E12 LFN, 2004

The EIA Act 86 makes it mandatory for any person, authority, corporate body private or
public, to conduct EIA prior to the commencement of any new major development or
expansion that may likely have significant effect on the environment. The Act settAthe E
objectives and the procedures for consideration of EIA of certain public or private projects.

The project is a major development, which is expected to have some impacts on the
environment. Hence, full compliance with the EIA Act is required. The ElAlejues
(procedural and sectoral) issued by the FMEnv derived from this Act and the project
proponent (TCN) shall conduct its activities for the development of this project in
conformance with these guidelines.

ii. Land Use Act of 1978

The Land Use Act (Cap 202, 1990), now Cap L5 Laws of the Federation of Nigeria 2004, is
the key legislation that has direct relevance to this project. Relevant sections of these laws
that may relate to this project with respect to land ownership and fyrojgats, resettlement

and compensation are summarized in this section.

The Land Use Act is the applicable law regarding ownership, transfer, acquisition and all
such dealings on Land. The provisions of the Act vest every parcel of Land, in everyf State o
the Federation, in the Executive Governor of the State. He holds such parcels of land in trust
for the people and government of the State.

The Act categorized the land in a State to urban andurlmem or local areas. The
administration of the urban ldnis vested in the Governor, while the latter is vested in the
Local Government Councils. At any rate, all land irrespective of the category belongs to the
State while individuals only enjoy a right of occupancy as contained in the Certificate of
Occupancy or where the grants are fAideemedo.

The concept of ownership of land as known in the western context is varied by the Act. The
Governor administers the land for the common good and benefits of all Nigerians. The law
makes it lawful for the Governor to grastatutory rights of occupancy for all purposes; grant
easements appurtenant to statutory rights of occupancy and to demand rent. The Statutory
Rights of Occupancy are for a definite time (the limit is 99 years) and may be granted subject
to the terms oény contract made between the state Governor and the Holder.
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The Local Government Councils may grant customary rights of Occupancy for agricultural
(including grazing and ancillary activities), residential and other purposes. But the limit of
such grantss 500 hectares for agricultural purposes and 5,000 for grazing except with the
consent of the Governor. The local Government, under the Act is allowed to enter, use and
occupy for public purposes any land within its jurisdiction that does not fall wathiarea
compulsorily acquired by the Government of the Federation or of relevant State; or subject to
any laws relating to minerals or mineral oils.

The State is required to establish an administrative system for the revocation of the rights of
occupancy and payment of compensation for the affected parties. So, the Land Use Act
provides for the establishment of a Land Use and Allocation Committee in each State that
determines disputes as to compensation payable for improvements on thedetimh(2 (2)

().

In addition, each Local Government is required to set up a Land Allocation Advisory
Committee, to advise the Local Government on matters related to the management of land.
The holder or occupier of such revoked land is to be entitled to the Valle onexhausted
development as at the date of revocati@ection § (5). Where land subject to customary
rights of Occupancy and used for agricultural purposes is revoked under the Land Use Act,
the local government can allocate alternative land ®isime purposesgction § (6).

If Local Government refuses or neglects within a reasonable time to pay compensation to a
holder or occupier, the Governor may proceed to effect assessment under section 29 and
direct the Local Government to pay the amoohtsuch compensation to the holder or
occupier. (Section 6) (7).

Where a right of occupancy is revoked on the ground either that the land is required by the
Local, State or Federal Government for public purpose or for the extraction of building
materials the holder and the occupier shall be entitled to compensation for the value at the
date of revocation of their unexhausted improvements. Unexhausted improvement has been
defined by the Act as:

anything of any quality permanently attached to the lanceady resulting from the
expenditure of capital or labour by any occupier or any person acting on his behalf, and
increasing the productive capacity the utility or the amenity thereof and includes buildings
plantations of longived crops or trees, fencingalls, roads and irrigation or reclamation
works, but does not include the result of ordinary cultivation other than growing produce.

Developed Landis also defined in the generous manner uisstion 50(1)as follows: land

where there exists any phyaicdimprovement in the nature of road development services,
water, electricity, drainage, building, structure or such improvements that may enhance the
value of the land for industrial, agricultural or residential purposes.

It follows from the foregoing it compensation is not payable on vacant land on which there
exist no physical improvements resulting from the expenditure of capital or labour. The

Pagell of 455



ESIA of Lagos and Ogun States Transmission Project

compensation payable is the estimated value of the unexhausted improvements at the date of
revocation.

Payment of such compensation to the holder and the occupier as suggested by the Act may
appear confusing as it raises the following question: Does it refer to holder in physical
occupation of the land or two different parties entitled to compensation parhaogial
shares? The correct view appears to follow from the general tenor of the Act.

First, the presumption is more likely to be the owner of such unexhausted improvements.
Secondly, the provision @&fection 6(5)of the Act, which makes compensation glale to the
holder and the occupier according to their respective interests, givesmpi@ay directive

as to who shall be entitled to what.

Again, the Act provides irsection 30that where there arises any dispute as to the amount of
compensation caltated in accordance with the provisionssettion 29,such disputes shall

be referred to the appropriate Land Use and Allocation Committee. It is cleasdation 47

(2) of the Act that no further appeal will lie from the decision of such a committées is

so, then the provision is not only retrospective but also conflicts with the fundamental
principle of natural justice, which requires that a person shall not be a judge in his own cause.

The Act must, in making this provision, have proceedetherbasis that the committee is a
distinct body quite different from the Governor or the Local Government. It is submitted,
however, that it will be difficult to persuade the public that this is so since the members of the
committee are all appointeestbe Governor.

Where a right of occupancy is revoked for public purposes within the state of the Federation;
or on the ground of requirement of the land for the extraction of building materials, the
guantum of compensation shall be as follows:

1 In respecbf the land, an amount equal to the rent, if any, paid by the occupier during
the year in which the right of occupancy was revoked.

1 In respect of the building, installation, or improvements therein, for the amount of the
replacement cost of the building, installation or improvements to be assessed on the
basis of prescribed method of assessment as determined by the appropriatiesdficer
any depreciation, together with interest at the bank rate for delayed payment of
compensation. With regards to reclamation works, the quantum of compensation is
such cost as may be substantiated by documentary evidence and proof to the
satisfaction othe appropriate officer.

1 In respect of crops on land, the quantum of compensation is an amount equal to the
value as prescribed and determined by the appropriate officer.

Where the right of occupancy revoked is in respect of a part of a larger pdirtiandp
compensation shall be computed in respect of the whole land for an amount equal in rent, if
any, paid by the occupier during the year in which the right of occupancy was revoked less a
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proportionate amount calculated in relation to the area nexttaff by the revocation; and any
interest payable shall be assessed and computed in the like manner.

Where there is any building installation or improvement or crops on the portion revoked, the
guantum of compensation shall follow that outlined in pagyi@) above and any interest
payable shall be computed in like manner.

This project will require acquisitions of land for the substation sites and ROW for the
transmission lines. Hence, will comply with the requirements of this law.

iil. Electric Power Secbr Reform Act No. 6, 2005

The Act established the Nigerian Electricity Regulatory Commission (NERC) as an
independent regulatory agency. NERC was inaugurated in October 2005, and is mandated to
carry out:

1 The monitoring and regulation of the electriartgustry
1 Issuance of licenses to market participants, and
1 Ensure compliance with market rules and operating guidelines.

This Act also deals with acquisition of land and access rights. Section 77 of the Act
empowers the NERC to make a declaration thad s required by a license for purpose of
generation or distribution of electricity. !
notice under sulsection 6, the Governor shall in accordance with the provisions of section

28(4) of the Land Use Actevoke the existing right of occupancy respecting the land and

grant a certificate of occupancy in favour of the concerned licensee in respect of the land
identified by the commission in such notice who shall be entitled to claim compensation in
accordan e wi th the provisions of the Land Use A

iv. National Environmental Standards & Regulations Enforcement Agency
(NESREA) Act, 2007

Administered by the Ministry of Environment, the National Environment Standards and
Regulations Enforcement Agency (NESREAAct of 2007, repealed the Federal
Environmental Protection Agency (FEPA) Act. It is the embodiment of laws and regulations
focused on the protection and sustainable development of the environment and its natural
resources. The following sections are warthing:

1 Section 7provides authority to ensure compliance with environmental laws, local and
international, on environmental sanitation and pollution prevention and control
through monitory and regulatory measures.

1 Section 8 (1)(K)empowers the Agency to make and review regulations on air and
water quality, effluent limitations, control of harmful substances and other forms of
environmental pollution and sanitation.
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1 Section 27prohibits, without lawful authority, the discharge okzaedous substances
into the environment. This offence is punishable under this section, with a fine not
exceeding, N1, 000,000 (One Million Naira) and an imprisonment term of 5 years. In
the case of a company, there is an additional fine of N 50,000 yvémy elay the
offence persists.

This project will comply with NESREA regulations, including conducting ESIA,
environmental audit every three years after commissioning, obtain permit before
disposing hazardous wastes, etc.

V. The Nigerian Urban and Regional Planning Act CAP N138, LFN 2004

The Urban and Regional Planning Act is aimed at overseeing a realistic, purposeful planning
of the country to avoid overcrowding and poor environmental conditions. In this regard, the
following sections become instructive:

1 Section 30 (3yequires a building plan to be drawn by a registered architect or town
planner.

1 Section 39 (7pstablishes that an application for land development would be rejected
if such development would harm the enwinoent or constitute a nuisance to the
community.

1 Section 59makes it an offence to disobey a stoprk order. The punishment under
this section, is a fine not exceeding N10, 000 (Ten thousand naira) and in the case of a
company, a fine not exceeding N®OQ.

1 Section 72provides for the preservation and planting of trees for environmental
conservation.

The project shall be implemented in line with requirements of this Act, including
obtaining development permit from Ogun and Lagos State Governments.

Vi. Harmful Waste (Special Criminal Provisions) ACT CAP H1, LFN 2004

The Harmful Waste Act prohibits, without lawful authority, the carrying, dumping or
depositing of harmful waste in the air, land or waters of Nigeria. The following sections are
notable:

1 Section6 provides for a punishment of life imprisonment for offenders as well as the
forfeiture of land or anything used to commit the offence.

1 Section 7 makes provision for the punishment accordingly, of any conniving,
consenting or negligent officer where théace is committed by a company.

1 Section 12 defines the civil liability of any offender. He would be liable to persons
who have suffered injury as a result of his offending act.

The project will generate wastes including construction wastes and transfoiiseat
substations and other harmful wastes. These wastes shall be handled, treated, and disposed of
in accordance with the relevant requirements of this Act.
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Vil. The Endangered Species Act, CAP E9, LFN 2004

This Act focuses on the protection and managemeint Ni ger i adés wi l dl i fe
species in danger of extinction as a result of over exploitation. These sections are noteworthy:

1 Section 1prohibits, except under a valid license, the hunting, capture or trade in
animal species, either presenthii@ely, in danger of extinction.

1 Section Sdefines the liability of any offender under this Act.

1 Section 7provides for regulations to be made necessary for environmental prevention
and control as regards the purposes of this Act.

Certain sections of thine route of this projecwvill pass through natural areas that serve as
wildlife habitats which will be impacted by the project. Hence, the project activities shall be
carried out to comply with relevant provisions of this Act.

viii.  The Factories Act, 198(Factory Act cap 126, LFN, 1990)

The factories Act, as contained in the Laws of the Federation of Nigeria 1990, seeks to
legislate, and regulate the conduct of health and safety in the Nigerian workplaces. It was
enacted in Junel987 with the desireptotect the workers and other professionals against
exposure to occupational hazards. The director of factories at theraFedinistry of
Employment, labor and productivity is responsible for the administration of the provisions or
requirements of this Ac Section 13 allows an inspector to take emergency measures or
request that emergency measures be taken by a person qualified to do so, in cases of pollution
or nuisances.

This Act deals with working conditions at work sites, including construction siies as the

type to be undertaken under theroject. Hence, the occupational health and safety
requirements applicable to construction sites, as well as other work sites to be used by the
project shall be subjected to the provisions of this Act.

iX. Labour Act - CAP. L1 L.F.N. 2004

This Act deals with labour issues, including payment of wages, recruitment, discipline,
employee welfare, employment of women and child labour. Seciién® 58which deal

with employment of women, prescribed period of absencee Wwork for nursing mothers and
allows her half an hour twice a day during her working hours to attend to the baby for a
period of up to six months after she resumes work. Section 55 also exempted women from
night work, except when they are employed aseaairSections 584 deal with employment

of young people.

X. Wages Board and Industrial Council Act 1974

The Act provides for the establishment of a National Wages Board and Area Minimum
Wages Committee for States and for Joint Industrial Councils for partimdustries. It
empowers the Minister to order or direct that an industrial wages board be established to
perform, in relation to the workers described in the order and their employers, the functions
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specified in the provisions of this Act, including mmum wage. The minimum wage is
currently NGN 18,000.00 per month, and all workers employed for this project shall not earn
less than the minimum wage. Hence, all workers engaged by the project shall be paid a
minimum of N18,000 per month.

Xi. Wor k er s 0 saion Ach £987

The Act to make provisions for the payment of compensation to workmen for injuries
suffered in the course of their employment. The compulsory insurance covers employees for
injury or death resulting in the course of work or in work plagdistypes of workers are
covered including working under a contract of service or apprenticeship with an employer,
whether by way of manual labour, clerical work or otherwise, and whether the contract is
expressed or implied, is oral or in writing. Theoject will employ both skilled and nen
skilled labour and shall be subject to this law as applicable.

National Regulations

National Environmental Regulations

In exercise of this power, the minster issued the national environmental regulations covering
all sectors of development. The regulations relevant to the project are as follows:

1 National Environmental (Sanitation and Wastes Control) Regulations, S.1.28 of 2009,

1 National Environmental (Noise Standards and Control) Regulations, S.1.35 of 2009;

1 National Environmental (Surface and Groundwater Quality) Regulations, S.1.22 of
2011;

1 National Environmental (Electrical/Electronic Sector) Regulations, S.1.23 of 2011;

1 National Environmental (Control of Bush/Forest Fire and Open Burning) Regulations,
S.1.15 of 2@1; and

1 National Environmental (Soil Erosion and Flood Control) Regulations, S.I1.12 of 2011

Xii. EIA Procedural Guidelines

This procedure prescribes the steps to be followed in the EIA process from project conception
to commissioning and post commissioniingpact mitigation, to ensure that the project is
implemented with maximum consideration for environment. This EIA study was conducted
in compliance with this guideline.

The EIA Process in Nigeria: The Federal Ministry of Environment (FMEnv) developed
guiddines to be used by project proponents in conducting EIA, in compliance with the EIA
Act. Accordingly, the EIA process, illustrated in Figure 1.3, shall follow the following steps
sequentially as outlined in the procedural guideline.
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: —— Impact Mitigation Final Approval (FMEnv Issues E
Project Monitoring ESIA Certificate)
Figure 1.3 The EIA Process of FMEnv
xiii.  EIA Sectoral Guidelines (Infrastructures)

This provides generguidelines for EIA of projects in infrastructure sectors of Nigeria, with
specific details for suBectors. The Electrical transmission @dtor applies to this project.

B) OGUN STATE LAWS

Ogun State Environmental Protection Agency (OGEPA) Law of 1995:This law
established Ogun State Environmental Protection Agency as a parastatal under ministry of
environment with the responsibility to protect the environment in the state.

Ogun State of Urban and Regional Planning Law No 20 of 200%stablishedhe Ogun

State Urban and Regional Planning Board as the agency responsible for development control
in the state. The substation sites as well as the ROW in Ogun State needs to be approved by
the board as part of the process for granting right of occupancy byotrexr®r. The State
Ministry of Urban and Physical Planning also derives its statutory functions from section 3
line 246 of this law as the policy arm of the government related to physical planning in the
State.

C. LAGOS STATE GOVERNMENT LAWS

Lagos State Bvi r onment al Management Prot ecthis on La
Law consolidates all the Laws and Regulations applicable to the management, protection and
sustainable development of the environment in Lagos $tateals with modern
cosmopolitan enviramental issues like waste management, litter, dumping of untreated toxic
and or radioactive material into public drains; sanitation, street trading and hawking;
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obstruction to drainage systems, water generation, effluents, noise, signage, advertisement,
gadens and parks, etc. Key requirements related to this project are as follows;

T

It is mandatory for all waste collection, transportation, recycling, sorting, treatment
and disposal businesses to only operate in Lagos State under a Licencebigshed,
Lagos Waste Management Aut hority (ALAWMA
during construction shall engage a LAWMA licensed agent to manage its waste. The
same applies to relevant TCN department during operation phase.

All Residents are required to keeithpremises and surrounding environment, forty

five (45) metres from all public sidewalks of a street, clean and devoid of litter and
waste. As part of this requirement, all generated during construction and operation of
the project shall be kept in seely tied and fastened plastic bags or leak proof
dustbins, or covered litter bins.

Prohibition of objectionableud noisesexcept where a Licence is obtained prior to

the commencement of a noise generating activity.

Prohibition of street trading, forhich both buyer and seller becomes liable. Hence,
workers employed by the project (both temporary and permanent) shall not engage in
street buyer or patronizing hawkers.

Any person engaged in any form of commercial activity is required to pay, not later
than the $day of January of every calendar year,Eamvironmental Development
Lewwyt o t he Lagos State Environment al Prot ec
The dumping and burying of any untreatigiirious gases, toxic or radioactive
wasteor substances, withoatgovernment issued Permit is expressly prohibited.

Waste Management Facilities, Abattoirs and Livestock establishments, Housing
Estates, Hotels, Hospitals and other commercial facilities shall not discharge any trade

or industrial waste or effluents intbe public drains without first treating such waste

and effluent and retaining possession of a prior issued Permit from LASEPA.

Residents in residential premises are allowed, without a licence from the Lagos State
Wat er Corporati on d{gforlexteEnd in theirtpremises) ang wetl,u c t
boreholeor other works for the supply of water for domestic use only. Such water
supply systems must however be sited in hygienically conducive environment,
protected from any kind or form of pollution. The gtyabf the water must also meet

t he Wor | d Heal t h Organi sati on (AWHOO)
consumed.

Where a borehole or well is for commercial purposes, a Licence for groundwater
abstraction must be obtained from LWC.

No person shall erect anuilding or structure over, across or adjacent to any
drainage, channel, sewer or sewerage system without first obtaining a Clearance
Certificate from the Lagos State Wastewa
drains and channels, the permit is from thagos State Office of Drainage
Services.Therefore, public drains or water channels shall not be blocked by the
project, even if it is temporary without permit.
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1 Itis an offence for any person to discharge, cause or permit to be discharge any kind
of untreatedrade efflueninto any public sewer or draime without a Permit.
Penalties include fines.
{1 Construction of any structure that will accommodate or serve 50 or more people must
obtain a Wastewater Clearance License from the LSWMO.
1 Erection ofany structure osignageor advertisement purposes require Permit by the
Lagos State Signage and Advertisement Age
1 It is not permitted to fall or trinreesin Lagos State without a prior Permit obtained
for such a purpose fromthe LagostSem Par ks and Gardens Agenc

Others relevant to the project include Lagos State Properties Protection Law, 2016 and
Physical Planning and Urban Development Law, 2010

1.4.3 International Conventions

The international conventions, to which Nigesaa signatory, relevant to this project are as
follows:

1 African Convention on the Conservation of Nature and Natural Resources
Convention on Biological Diversity

Endangered Species (Control of International Trade and Traffic)
Conservation of Migratory Spees of Wild Animals (1973)

Convention to Combat Desertification (1994)

United Nation Framework Convention on Climate Change (UNFCCC) 1992.
International Union for Conservation of Nature and National Resources (IUCN)
Guideline, 1996.

The AEquattor Principle

World Bank Operational Policies.

Public Health Legislations and Regulations.

The Rio Declaration on Environment and Development

The Kyoto protocol, Montreal Protocol on Substances that Deplete the Ozone Layer,
1987.

=4 4 4 A4 A4
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The African Convention on the Conseliva of Nature and Natural Resources, 1968.

Convention on the Elimination of All Forms of Discrimination against Women
(CEDAW)

Human and Peoplesd Rights on the Rights o
Civil and Political Rights Covenant

Economic, Social an@ultural Rights Covenant

Convention on the Elimination of All Forms of Violence Against Women

Convention on the Rights of the Child

= =4 4 4 A4 -2

ILO Occupational Safety and Health Convention, 1981
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ILO Conventions and Core Labour Standards

The International Labour Orgesation (ILO) is a tripartite organisation consisting of trade
unions, governments and companies, and is part of the United Nations system. In 1998, the
ILO produced the Declaration on Fundamental Principles and Rights at Work. In the
Declaration, ILO memér states including Nigeria agreed that they should all respect,
promote, and realise core labour standards (whether they have been ratified or not).

1 The core labour standards consist of five standards, laid out in eight conventions:

1 Freedom of associatiand the effective recognition of the right to collective
bargaining (Convention No. 87 & No. 98)

1 The elimination of all forms of forced and compulsory labour (Convention No. 29 &
No. 105)

1 The effective abolition of child labour (Convention No. 138 & N&2)L

1 The elimination of discrimination in respect of employment and occupation
(Convention No. 100 & No. 111)

TCN as well as its contractors shall comply with these requirements, as well as the following
internationally recognized labour rights: the rightatliving wage based on a regular working
week that does not exceed 48 hours; humane working hours with no forced overtime; a safe
and healthy workplace free from harassment; and a recognised employment relationship with
labour and social protection.

1.44 JICA Guidelines for Environmental and Social Considerations

The objectives of the guidelines are to encourage Project proponents etc. to have appropriate

consideration for environment al and soci al
for and examination of environmental and social considerations are conducted accordingly.
The guidelines outline JICAG6Gs responsibiliti

project proponents etc., in order to facilitate the achievement of thesgivage In doing so,
JICA endeavors to ensure transparency, predictability, and accountability in its support for
and examination of environmental and social considerations.

1.4.5 World Bank Safeguard Policies

The World Bank environmental and social safeguard policies include both Operational
Policies (OP) and Bank Procedures (BP). Safeguard policies are designed to protect
environment and society against potential negative effects of projects, plans, progdams a

policies.

1.4.6 IFC Performance Standards for Investment

The Eight Performance Standards established by IFC for the life of an investment include:

1 Performance Standard 1. Assessment and Management of Environmental and Social
Risks and Impacts

1 Performance Standard 2: Labour and Working Conditions

Performance Standard 3: Resource Efficiency and Pollution Prevention

1 Performance Standard 4: Community Health, Safety, and Security

=
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1 Performance Standard 5: Land Acquisition and Involuntary Resettteme

1 Performance Standard 6: Biodiversity Conservation and Sustainable Management of
Living Natural Resources

1 Performance Standard 7: Indigenous Peoples

1 Performance Standard 8: Cultural Heritage

1.47 TCNos RS&Q

TCN has a comprehensive Health, &afand Environment policy as well as a protocol
developed for thirgbarty contractors and all parties involved in construction works of grid
stations and transmission lines. All parties that will be involved in this project must comply
with the HSEQ Polig of TCN.

Particular consideration shall be given to the Safety, Health, Environment, Security (SHE&S)
and Regulatory (SHES&R) of all project personnel at all stages of planning, execution and
management of the project. The following sections identify ti@vproject shall be planned

to achieve SHE&S objectives, through the implementation of procedures relating to SHE&S
Planning and Execution. SHE&S is the project's highest priorities and the responsibility of
every individual associated with the projedheTSHE&S Philosophy is:

1 Nobody Gets Hurt during project planning and execution.

T Safety and security are the projectds hig
1 Any work performed at a facility must be done in the safest manner possible.
1 Safety is an integrated part of SHE&S ipm@s, procedures and requirements and
those are required to safely operate and maintain operating facilities.
1T Safety is everybodyds concern and respons

The Construction SHE&S Management System is to be established prior to construction
based on th above philosophy and the requirements of following at minimum:
T OHSAS18001:2007 Occupational Health and Safety Management Systems
Requirements;
1 1S09001:2008 Quality management systems: Requirements
1 1S014001:2004 Environmental management systems: Requiteméth guidance
for use;
1 Local Norms, Rules and Regulations for Health, Safety and Environmental Protection;
Wor kmends Compensation Decree/ 1987,
Electrical Regulations/1988.

= =4

The objectives and strategies for the construction phase of the Projetigassl with the
overall Project Objectives and Strategies (POS). Construction Objectives are:
1 Improve Project Safety, health, security, environmental protection/performance,
particularly during construction
1 Assure Project Quality
Reduce Project Lif€ycle Costs
1 Reduce Project Schedules

=a
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1 Properly plan logistics to ensure minimum rework caused by poor
engineering/construction coordination

1 Properly plan the contracting and procurement activities while supporting field
construction requirements to ensure thduoed schedule and cost impacts are
realized.

1 Enhance Management of Risk

1 Involve local communities in the construction process

1 Foster an effective relationship with communities.

1.4.8 Gap Analysis against JICA guideline

Regardindegislative and institutioal arrangement for EIA, in general there is no difference

in categorization, details of EIA study and EIA report, public participation, and information
disclosure between the JICA Guidelines (same as World Bank OP 4.01) and Nigerian laws
and regulationssashown in Table 1.2

Table 11 Gap Analysis Between Nigerian Laws and World Bank E & S Policies

I'tem Outline of EIA Legislatio|l Differencesg

Category |According to the EIA Decree and No differen
proppseflects are classified into
and |l ocation of the projects.

(aQat e gfoowhi EhiAmandat ive yproj ect i s
affect the ensvaimeo nanse ntth e( acl@udesdt® Ir

(bQat egbowhi aphar Eil wib& equi hedproj e
not significantly but somewhat
category B of tamel cOQhCA § &uayde [Eihide
notequi rtendke project is unlikely
as the category C of the JICA Gu

l mddi ti on, the proposed projects
also classified as category |I.

ScreeningScreening should be conducted by HNo differen

Scoping Proponent should make environment/No differen
preparatijsubmit to FME.

EnvironmdgEnvironment al it ems, on which i mp|No differen
I t ems evaluated are not described in the

However, items of major negative i

ar e indicated t o suchettleenme natls e al

l andscape, ecol ogical system, noi g

i mpact s due to power transmissio

Guidelines for Transmission Line.

Contents |Mentioned in Article 4 of the EI A|[No differen

report
-AnEnvi r onnmeprnicad e s shanhnic lauldeed shfeo | | o

mi ni mum matters:

(Poposed activities
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I tem Outline of EIA Legislatio|l Differences¢g
(bPotenti al affected environment
i demtnidf pssess the environment al
(c) Practical activities, as appr
(dd An assessment of the I1ikely or
proposed activity and the alte
cumati ve€eersmhanér moafgf ect s
(e) An identification and descrig
environment al i mpact s of propo
measur es
(fAn indication of gaps i n hk nnoawl
encountered in computing the r eq(
(gAn indication of whet her t he ¢
Government Area or areas outsid
proposed activity or its alterngi
(h) A bri enfomaadni cal summary of t h
paragraph (a) to (g).
EnvironmgAl t hough the term of fienvironment {No differen
ManagemenDecree, it is used in the EI A Sec
( EMP) the term of fAenvironment al monito
Environmgof fi fuopl | mmwogramo i s wused atshef odég
Monitorini mplementati-wpv prfogar afm, irhdndaitrariy |
include a discussion of t he neeup
progr am.
InformatijTerm of fAstakehol dem® drs fMmpublfioawngl n the trar
di scl osurfHowever, subjects relating to publiproject (20
public pgprocess to reviewing draft final rfBank st a
Decree. meetings we
In gener aFMEAshakl egifor eg owerommeumti tfcommuni ti es
members of the public, experts inj|villages. I
make comment . (b) Screen(idn)g Ppurbolciec§ pr oj ect 4
meetings Wwi
However, it is not mentioned aboutithe scopi nagt
proponent itself during scoping phithe stage
dr aft final
study.
ComparisqMentioned in the EIlI ArbDé calfeleM Fhoal lgNo ei éhce i
alternatijassessment of the 1likely or pote
actinwndtyha alternatives, includin

term anedr moeffle)ktAetércy emdimdat ory
review panel shall include a consi

project.

149

Institutional and Administrative Framework
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Responsibilities for the ESIA and its implementation are shared between multiple
stakeholders, including concerned ministries, competent authorities, the project
implementation uni(PIU), the TCN and the contractors. These include the following;

The Federal Government of Nigeria (FGN)

Federal Ministry of Environment

Transmission Company of Nigeria (TCN)

JICA Project Implementation Unit (PI1U)

Ikeja Electricity Distribution Company

Eko Electricity Distribution Company

Ogun State Ministry of Environment

Ogun State Environmental Protection Agenc
Ogun State Bureau for Lands and Survey

Ogun State Power Unit, Office of Governor

Lagos Waste Management Authority (ALAWMAO
Lagos® at e Environment al Protection Agency (
Lagos State Bureau for Lands

Surveyor General Lagos State
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Local Government Authority (LGA):

V Ewekoro Local Government Area

V Ifo Local Government Area

V Ado Odo/Ota Local Government Area

V Badagry Local Governmewtrea
1 The Customary District Councils headed by Obas of each Kingdom affected
1 Village Chiefs (Baale) of Affected Communities

The responsibilities and roles of each of the institutions are discussed below.

1.4.9.1The Federal Government of Nigeria

Section 200of the constitution of Nigeria makes it an objective of the Nigerian State to
improve and protect the air, land, water, forest and wildlife of Nigeria. Sections 33 and 34
which guarantee fundamental human rights to life and human dignity, respectivebisca

be linked to the need for a healthy and safe environment to give these rights effect. The
executive council of the federation approves all national policies including the National
Policy on Environment.

1.4.9.2Federal Ministry of Environment

The Faleral Ministry of Environment is responsible for the overall environmental policy of
the Country. It has the responsibility for ESIA implementation and approval, in accordance
with the EIA Act. It has developed certain guidelines and regulations to pribtect
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environment and promote sustainable development. It will monitor the implementation of
mitigation measures, when the project commences. And they can issue directives to the
project on specific actions related to the environment in the project areaMirtistry
normally involves the states and sometimes local governments in this responsibility
depending on the specific activity.

1.4.9.3Transmission Company of Nigeria (TCN)

TCN as the implementation agency for the project on behalf Federal Goverrfmégéma,
established the Project Implementation Unit (PIU) for the end to end delivery of the project.
The Project Manager heading the PIU reports to the CEO of TCN through a General
Manager. (Project Coordinator) for all donor funding project.

Project Implementation Unit

Is a unit established by TCN with responsibility for the end to end delivery of all JICA funded
projects, including planning, feasibility, ESIA and RAP, engineering, procurement and
construction (EPC). PIU is headed by a substantiveeEtrbjanager.

Furthermore, the PIU shall ensure:
1 The ESIA and RAP studies are conducted in line with legal requirements as well as
requirements of the lender
1 Proper implementation of the ESMP

Supervise the EPC contractor in conjunction with the Owner Eegsnn Project
Department to ensure implementation of management measures.

Provision of information on activities and consultations with the PAPs.

Maintain an inventory of the assets to be resettled and a detailed valuation of the
compensations.

Ensureproper information and participation of PAPs and affected communities.
Management of compensation payments.
Monitoring the resettlement work.

= 4 4 =

Implementation of communitgpproved projects financed through the EPC
contractors.

71 Production of monitoring repts to appropriate government authorities, TCN and the
contractor in charge of the line construction and the Lender.

1.4.9.4Electricity Distribution Companies (Ibadan, lkeja and Eko)

These three electricity distributioeempaniesare part ofthe thirteerdistribution companies
unbundled from defunct PHCN during electricity reform in 2004. They are responsible for
distributing electricity to homes and other consumers within the Lagos and Ogun State
Regions. This role makes them the direct customers of &@dNa major stakeholder in
ensuring improved electricity supply to consumers and realizing other objectives of this
project.
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1.4.9.50gun State Ministry of Environment

The Ministry of Environment was established in July 2003 with the aim of creating Ibgttgr

and conducive environment for the entire people of Ogun State. The Ministry has five (5)
departments and two (2) sister Agencies namely, Ogun Environmental Protection Agency
(OGEPA) and Ogun State Emergency Management Agency (SEMA).

1 Department of Aministration & Supplies: is involved in the management, co
ordination and facilitation of the activities of other Departments.

1 Department of Environmental Conservation & Resources Management: is responsible
for environmental Sanitation, landscaping andutgication, environmental and
natural resources conservation, meteorological services, water shed management and
water quality monitoring, climate change, etc.

1 Department of Planning, Research & Statistics: plan, undertake research and gather
data or inbrmation which will allow the Ministry to grow and develop.

1 Department of Finance & Accounts: responsible for budgeting and other financial
management responsibilities.

1 Department of Flood & Erosion Control: Management of flood and erosion issues,
including planning, designing, and construction and maintenance of control structures.

1.4.9.60gun State Bureau for Lands and Survey

This bureau is responsible for the issuance of right of way (ROW) and certificate of
occupancy (C of O) for portions of line rowtrd substation sites that falls within Ogun State.
Other functions of the Agency include

1 Preparation and issuance of CertificadéOccupancy and other certificate
evidencing titles.
Preparation and issuance of RigltOccupancy.
Production and printg of Titled Deed Plan (TDP).
Street naming and house numbering in Ogun State.
Provision of Geospatial information infrastructure.
Textual and graphic data on Ogun State, including land record, aerial photographs,
satellite images, engineering drawing, aeenned pictures of building.
Property search and verification of land record.
1 Land application processing and administration.

= =4 4 45 2

=

1.4.9.70gun State Ministry for Physical Planning

The Ministry is the apex body of Physical Planning in Ogun State.réisjgonsible for the
formulation of Physical Planning policies and the coordination of physical development
within the State. It derives its statutory functions from section 3 line 246 of the State Urban
and Regional Planning Law No.20 of 2005. Though theidity is the policy making body, it

has the Urban and Regional Planning Board as its parastatal.
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1.4.9.8The Ogun State Urban and Regional Planning Board:

This Boad is a parastatal of the Ministry of Urban and Physical Planning established the
enactmenof Ogun State Urban and Regional Planning law No.20 of 2005. The Board, which
have 20 Zonal Town Planning Offices spread across the State is responsible for:

1 Controlling all various physical developments be it Residential, Commercial,
Industrial, Publicand Institutional uses.

1 Monitoring all the development in order to control the growth of Urban Sprawl in
Ogun State.

1.4.9.90gun State Ministry of Women Affairs and Social Development:
has thaesponsibility

1 To promote Gender Equality and provi@mpowerment facilities for Socieconomic
Development

1 To promote the survival, protection, participation and development of children

To promote family harmony and reduce juvenile delinquency

1 To provide care, support, rehabilitation and empowerment fovuheerable groups
(challenged persons, older persons, destitute and the likes)

1 To collaborate and network with N@bBovernmental Organisations, Professional
Institutions and other MDASs on issues affecting women, children/vulnerable ones.

]

1.4.9.10 Ogun StateMinistry of Agriculture

This Ministry is the organ of Government responsible for formulating policies on food and
agriculture for the State. The ministry is to enhance-séffciency in food production,

provide raw materials for agfmased industriesgenerate employment opportunities and
obtain desirable | evels of export in order t

Ogun State has 1.2million hectares of arabl e
Only 30% of this arable landr 35,000 hectares is under cultivation. The major crops grown

or cultivated in the State include: Cassava, Rice, MaizeP&ih, Cocoa, Rubber, Citrus,

Cotton, SoyeBean, Vegetable, Pine apple, Su@ane, among others. Livestock and fish

farming are sbng and viable in the State.

The mandate of the ministry inclugle

Formulating and implementing agricultural policies and programmes for Ogun State.
Regulation of farm practice and certification of farm produce.

Ensuring food safety and food security.

Pramotion of mechanized agriculture.

Ensuring availability and provision of quality agricultural inputs

Coordinating agricultural cooperative societies and commaodity groups

Promoting and managing Irrigation Schemes

Delivery of agricultural research proven t@ologies to farmers for adoption through
effective Extension Services
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1 Promoting the development of the Livestock and Fishery industries in the State.

1.49.11 Lagos State Ministry of Environment
The Ministry of Environment coordinates the environmental activities in the State through the

agencies created under the Environment al Ma |
These include LASEPA and LAWMA.

LASEPA is responsible for regulations,tadishing discharge limits, and issuance of permits
among others.

1.4.9.12 Lagos State Bureau for Lands and Survey

This bureau is responsible for the issuance of right of way (ROW) and certificate of
occupancy (C of O) for portions of line route and s$atisn sites that falls within Lagos
State. Other functions of the Agency include

1 Preparation and issuance of CertificabéOccupancy and other certificate
evidencing titles.
Preparation and issuance of RigiftOccupancy.
Production and printing of Teéd Deed Plan (TDP).
Street naming and house numbering in Lagos State.
Provision of Geospatial information infrastructure.
Textual and graphic data on Lagos State, including land record, aerial photographs,
satellite images, engineering drawing, and sedrpictures of building.
1 Property search and verification of land record.
1 Land application processing and administration.
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1.4.9.13 Lagos State Ministry for Physical Planningnd Urban Development

The Ministry is the apex body of Physical Planning in Lagtate. It is responsible for the
formulation of Physical Planning policies and the coordination of physical development
within the State. It derives its statutory functions from section 3 line 246 of the State Urban
and Regional Planning Law No.20 of 200%ough the Ministry is the policy making body, it
has the Urban and Regional Planning Board as its parastatal.

1.4.9.14 Lagos State Ministry of Women Affairs and Social Development:
has the responsibility

1 To promote Gender Equality and provide Empowernf&cilities for Socieeconomic
Development for people displaced by the project in Lagos State

1 To promote the survival, protection, participation and development of children

To promote family harmony and reduce juvenile delinquency

1 To provide care, supportrehabilitation and empowerment for the vulnerable
groups(challenged persons, older persons, destitute and the likes)

1 To collaborate and network with N@bBovernmental Organisations, Professional
Institutions and other MDAs on issues affecting wonoiiidren/vulnerable ones.

=
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1.4.9.15 Local Government Areas (LGAS)

The project will pass through four LGAs, three in Ogun St&wekoro, Ifo and Ado
Odo/Ota as well as Badagry LGA in Lagos State. These LGAs are involved in the ESIA
approval process. Accordj to the EIA act, the LGAs will have representatives in the panel
that will review the report and advise the Minister to make decisions on the project. The
LGAs also have roles in the administration of lands in rural areas and hence, will be involved
in the resettlement process as well as sites for the substations.

1.4.9.16 The Customary District Councils

The line route will pass through the Chiefdoass several villages under them. The Obas
(traditional head of chiefdom) and Village Heads (Baales) hapertant role to play in the
project with respect to mobilization of the community members to support the project,
grievance redress, peace and security of personnel, equipment and facilities to be installed.
Close contact and regular consultation shaliaéntained with customary chiefs throughout

the life of the project

1.4.9.17 Witness NGO

To enhance transparency and trust from PAPs it is suggested that a withess NGO, recognized
and credible in the project area, be retained, through a public propossélaction process,

by the PIU to provide independent advice and report on RAP implementation and
management focusing on consultation activities, compensation and resettlement related
activities and grievances management. This NGO could be a recognizededible Human

Right advocacy group or an NGO active in environmental management or rural development.

This outside look will ensure that proper procedures and stated compensation processes are
followed, that PAP grievances are well taken care of thadPAPs are treated with fairness.

This mode of supervision was experienced in other projects and gave good results in terms of
reduction of grievances in particular

This NGO will revise reports of compensation payment process, meet with PAPs, check
implementation of the measures, reconstruction, etc. in the field, and provide comments and
recommendations. All PAPs will be informed of the NGO role and function and need to have
access to its representatives, in a confidential manner if necessarylaio arg discuss their
difficulties of grievances.

1.4.9.18 Contractors

Each contractor shall appoint a qualified environmental manager who, after approval by the
PIU will be responsible for daily managementsite and for the respect of management
measues from the ESMP and RAP. This manager will report regularly to the environment
specialist of the PIU during the entire construction period.
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Contractors must hold all necessary licenses and permits before the work begins. It will befall
on them to providdghe PIU with all the required legal documents, including the signed
agreements with owners, authorizations for borrow pits and for temporary storage sites, etc.

1.4.9.19 TCN HSE Department

The HSE department of TCN shall be responsible for ensuring imptatisn of
management measures during operation phase -¢poshnissioning), including audits,
compliance monitoring, preparation of periodic reports required by regulations.
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15

I n

ESIA Terms of Reference

l i ne with the Ni ger (FEPASSLII9%), aATerps ob Retebnce a |

(ToR) for the ESIA of the proposed project
early stages of the study based on an initial assessment of the environmental issues relating to
the proposed project. The spécibbjectives of the ToR were to:

1.6

1 Define the relevant framework of legal and administrative requirements for EIA of the
proposed project;

Outline the general scope of the ESIA study including the overall data requirements
on the proposed project and afestenvironment; and.

Define the procedures and protocols for identification and assessment of associated

and potential impacts and for selecting appropriate prevention, reduction, and control
as well as enhancement measures for such impacts; and evedalpping an
effective Environmental and Social Management Plan (ESMP) for the project.

The TOR was submitted to the FMEnv on 24/05/2017 and the approval letter is in
Appendix 1.

STRUCTURE OF THE ESIA REPORT

The ESIA Report is presented in eighapters.

T

CHAPTER ONE is an introduction containing relevant background information and

the legal and administrative framework for ESIA in Nigeria among other information,
international conventions ratified by Nigeria and the World Bank environmental and
social sustainability policies.

The CHAPTER TWO presents the project justification, the need/value and its
envisaged sustainability as well as the project development and site/route options
considered.

CHAPTER THREE contains detailed description of the pospd project including its
location, overall layout, basis for design, type and specifications of equipment/facilities
to be installed and operation/maintenance of the proposed power project.

In CHAPTER FOUR the baseline, ecological and seeiconomic stats of the study
area respectively is described. Information on consultation with stakeholders is
presented in this chapter.

CHAPTER FIVE discusses the identified potential and associated environmental
impacts of the proposed project.

CHAPTER SIX presentsthe various mitigation measures TCN is committed
implement against the identified significant impacts.

CHAPTER SEVEN provides a cosgffective environmental and social managemental
plan that would be adopted t hr meraies the t
environmental monitoring programme, the waste management programme

t

g
!

CHAPTER EIGHT containgppr oj ect 6s decommi ssioning/re
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1 CHAPTER NINE concludes the report and requests approval for project
implementation.

The preliminary sectionsf the report include status page, the table of contents, list of tables,
list of figures, list of plates, list of abbreviations and acronyms, list of ESIA preparers,
acknowledgement page and the executive summary. The concluding sections include the
references and various appendices.
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CHAPTER TWO
2.0 PROJECT JUSTIFICATION

2.1 Need for the Project

Due to significant shortage of power supply capacity compared to demand, load allocation
has been implemented nationwide in Nigeria. lfpalver stations currently being constructed
under the Nigerian National Integrated Power Project (NIPP) become operational, the
installed generation capacity will become above 10,000 MW by the end of 2018 and it will be
expected to increase greatly. Thestixig and proposed transmission line system in Nigeria is
shown in Figure 2.1.

The transmission lines that run from the Niger Delta in the south to the north via the largest
demand center of Lagos are in a bottleneck situation so the generating captEtgonth
cannot be fully utilized. Moreover, there are no detour routes for use when equipment
accidents occur, and the system reliability is low.

Furthermore, as was mentioned above, the capacity of generating equipment is expected to
increase greatlyn the coming years, however, because transmission capacity is unable to
keep up with generating capacity, there is an urgent need to strengthen the transmission
infrastructure. As a countermeasure of serious power shortage, Transmission Company of
Nigeria(TCN) planned a project geared to achieving transmission capacity of 20,000 MW by
2020 in accordance with growth of generation capacity.

Nigeria has the largest population among African countries. After coming out of recession
last year, the economy ofdhcountry is expected to grow steadily in in the coming years.
However, social infrastructure is far behind the economic development. In particular,
electricity supply is extremely in short, being serious impediment to economic development.

Therefore, it $ most urgent and essential to secure sufficient and stable supply of electricity
as the platform for the economic development.

According to a report Apreparatory survey
Republic of Ni ger naod6, theyimplcit i2ak dgmaruIfor thennatebnali
grid is estimated at 11.0GW in 2014, and will increase to 16.4GW in 2020 and 23.6GW in
2025. The report also projected High Case with revised assumptions. Under the High Case
projection, the implicit peakemmand for the national grid will grow from 11.0GW in 2014 to
17.3GW in 2020 and 26.3GW in 2025. The electricity demand for the grid is projected to
grow at annual 7.2% between 2014 and 2025 for the Base Case and 8.5% for the High Case.

Furthermore, accordg to the Lagos State Electricity Board, the electricity demand in the
Lagos Region is presently 1,250MW, however, the average supply capacity is 650MW,
resulting in an absolutely short supply.

Power supply is seriously in short even in the central pdragbs State, and supply rotation
is implemented almost daily. Because of this situation, everybody keeps generator at home
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and office. Large users of electricity such as large factories and hotels fully depend on their
own generators, without depending thie grid, in consideration of the quality of electricity.

As result of this it increases cost of living as well as air pollution due emissions from
generators.

Since the central part of Lagos State is already fully developed with commercial and
industrial facilities, the megalopolis is now expanding to the periphery under a policy of
ADecentralize the Large City, 0 to the east,
north towards Ogun and Oyo States.

2.2 Benefits of the Project

Energy is the raw material needed to fuel any country's economy gmovEm er gy i s t
golden thread that connects economic growth, increased social equity and a healthy
environment . Sustainable development-UNi s not

SecretaryGeneral Ban kimoon.

The benefits of this project for the people of Lagos and Ogun State in particular, and the
economy of Nigeria in general are numerous. The following few are worth mentioning;

1 Improved and more reliable electric power supply.
1 Enhances productivity and efficiency in both public and private organizations

1 It helps to develop and promote small, medium, and {acgée enterprises thereby
creating direct and indirect employment opportunities.

1 It helps to improve the security of &g and properties.

1 General contribution to climate change through overall reduction of the used of
personal power generating sets.

1 General improvement of the standard of living for the populace.
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2.3 Envisaged sustainability

Some factors are important to consider to reaching project susliéynd hey are related to
practical aspects related to economic profitability, technical resources, and all, with an
efficient management. With the growth in electricity demand that has occurred over the last
decades, adequate and reliable energy supplie important to economic development.
Additional energy resources, including electricity generation and share, as well as
infrastructure improvements, are key. Consequently, the investments which will be carried
out should be useful primarily economigadpeaking, for the supply of the local load.

2.3.1 Technical Sustainability

The proposed project shall be technically viable because, it is professionally designed, and
the technology employed is readily available. The proposed route selection has also
considered the accessibility for maintenance works after commissioning. TCN also have
gualified and experienced personnel to handle the construction, operation and maintenance of
the project. Moreover, where additional personnel are needed, they canuitedesmmong
gualified Nigerians.

2.3.2 Economic Sustainability

The proposed transmission line project shall be economically sustainable because the
proponent is seeking to finance the project through a loan by JICA. Talks has reached
advanced stage. Also, there is high demand of the power and the Return on Invigs@hent

is long term but surely high, to ensure effective pay back of the loan in line with loan
agreement.

2.3.3 Environmental Sustainability

The line routes and the substation sites has been carefully selected by considering sensitive
ecosystems alongelproposed PTL route and to avoid built areas as much as possible. In
addition, practical mitigation measures have been proffered for the identified environmental
impacts of the proposed PTL project and TCN is fully committed to comply with the relevant
applicable national environmental laws, applicable international conventions and world bank
environmental safeguard policies. Furthermore, TCN is also committed to implementing the
ESMP developed to further guarantee the environmental sustainability. REGNfull
department that handles environmental matters. The HSE department is headed by a General
Manager who reports directly to the CEO. Significant number of ESIAs and environmental
audits have been conducted in the past by TCN. Hence, they havehiieakskills needed

to manage the mitigations that are determined for the identified impacts of this project.

2.3.4 Social Sustainability

The project has secured its first social license he hos't communitieso
proposed project their eagerness to see it succeed. The proposed transmission line project
shall create job opportunities for unemployed indigenes and Nigerians.
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lnaddi ti on, TCN is committed to effective an
consultations and effective implementation of the RAP.

TCN is committed to comply with applicable national social laws, relevant international
conventions and world bankocial safeguard policies. Furthermore, TCN has a Social
Specialist as a member of the PIU, but will require training on World Bank involuntary
resettlement policy as well as the new environmental and social management framework

2.4 Project Alternatives

2.4.1 Project Options
a. Do-Not hi ngdé Opti on

The first project opbitbnngbébneptepned WwWasstbept
the continuation of the shortage of electricity supply, which has also been inefficient,
inadequate, and unreliable. dluse of domestic and industrial generators to power homes,
offices and industries will escalate. And this will result in increased gaseous emissions with

its associated health effects as well as increased greenhouse gas effects. Furthermore,
economic growh will be stifled. Therefore, this option was rejected.

b. Delayed Project Option

This would arise if a situation of civil unrest, or public opinion is against the development, or
the socieeconomic and cultural impacts of the project are not favourahlen @gvailable
mitigation options. This would mean that all planning and development activities would be
stalled until conditions are more favourable.

This option would therefore delay access to more reliable electricity and slow down
investments in genetian plants, since power evacuation is delayed. The use of domestic and
industrial generators to power homes, offices and industries will also be prolonged. And this
will result in increased gaseous emissions with its associated health effects as well as
increased greenhouse gas effects. Therefore, this option was rejected.

c. Project Implementation Option

The third option considered was the execution of the proposed project as planned. This option
was accepted because it will-bettleneck the grid around tHargest demand center of
Lagos, provide a more secure and reliable energy supply with all the benefits listed under
Section 2.2.

2.4.2 Analyses of Design/ Technology Alternatives

Substations
a. Gasinsulated Substation (GIS)

A Gas Insulated Substation iampact and modular design multi component assembly that
utilizes the components of traditional SkKasinsulated Switchgear technology and
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encompasses several different functions in one module. SF6 gas has superior dielectric
properties used at moderategsure for phase to phase and phase to ground insulation.

It occupies less space (1/)0compared to AIS substations, hence its preference for areas
where substation space is small. It has the advantage of needing a little space, where land
availability poses a challenge but much more expensive than the AIS and the use of SF6 is a
great environmental concern. See Figure 2.2.

v,‘ ; ,«fm-—-: ..,'_ _

Figure 2.2 Gas Insulated Substation with Double Bus Arrangement

b. Air-insulated Substations (AIS)

The AIS technology uses air #ise primary dielectric from phase to phase, and phase to
ground insulation. They have been in use for years before the introduction of GIS. Most
substations across all regions are AIS. They are in extensive use in areas where space,
weather conditions, gmic occurrences, and environmental concerns are not an issue such as
rural areas, and favourable offsite terrain. The indoor AIS version is only used in highly
polluted areas, and saline conditions, as the air quality is compromised.

It has the advantag# being less expensive than the GIS although needing more space. This
is the more economical alternative, where land is available.

Figure 2.3 A Typical AIS Substation (with transformers zoomed in)
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c. Hybrid

This technology combines the advantagkbeing less expensive than the GIS with needing
less space than the AlS.

The option to be used for the project is the air insulated technology because the size of land
for the substations can contain it with land still available for future expansion.

24.2.1Lines
a. Number of Circuits Alternatives

This presents the alternatives of using the sindleuble, or multi-circuit transmission lines.

1 The singlecircuit (SC) TL combines the immediate advantage of low construction
cost with maintenance convenien@lthough it becomes more expensive on the long
run, requiring more land take for corridors. This alternative was rejected entirely.

1 The multicircuits (MC) TL requires the least space for corridor per unit power
transmitted than the SC and DC TLs. Ithe highest initial capital outlay, although
eventually, the most economical. However, in the event of need for maintenance,
power outage has farther reaching impacts on consumers than both SC and DC TLs.

1 The doublecircuits TL minimizes land take per wrpower transmitted than the SC,
requires more initial cost than the SC but it is more economical, eventually.

1 Furthermore, multicircut tower is utilised for a length of about 7km on the 330kV
line. This is from Ejio substation to the crossing of the sirgicuit Osogbo to Ikeja
West at Sojuolu Town. This is necessary because it is difficult to cross lines of the
same voltage, hence, the Osogbo to Ikeja West line will be looped in and out of the
Ejio substation utilising the same towers with the Ejio jeginle line.

1 In addition, the 132kV Ajegunle to Agbara and Ajegunle to Badagry lines will utilise
the same tower (multicircuit) for upto 6km from the Ajegunle substation. This is to
minimise footprint, reduce displacement of people and other impacts)deethe area
around the Ajegunle is heavily built up.

b. Towers Types (Tubular / Lattice) Alternatives

There are two basic tower types, namely the tubular and the lattice steel towers. The choice of
tower type was based on considerations of available corwititth and cost. The tubular
towers are more compact than the lattice type, requiring shorter width but shorter spans and
thereforea greatenumber of towers. Against this background, therefore, the lattice type will

be used for both the 330kV DC and k82ines.
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c. Underground vs surface transmission Alternatives

The underground transmission is very expensive and is often necessary where there is not
enough land for the required corridor for the surface tower infrastructure. It is also
aesthetically wholesne and reduces environmental risks and impacts. On the other hand, the
surface transmission alternative is cheaper, easier to construct and maintain and equally
sustainable when all identified impacts and risks are eliminated or minimized. Hence surface
transmission was selected.
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2.4.3 Site and Line Route Alternatives

The general characteristics of the Ino@ite considered are:

short, to minimize cost and the impact on the environment,
rectilinear, to minimize the angles and the footprint,
accessible, near roads, to facilitate maintenance,

surrounding towns and villages, to facilitate electrification, and

= =2 =4 =4 -

bypassing towns and villages, to minimize the demolition of the built environment
and relocation of populations.

The factors to avoid are:
exclusion zones of airports and airfields
soils with low loadbearing capacity, thus, far from wetlands and floodplains

hills and ridges

= =2 =4 =4

protected areas, forest reserves, classified forests, Ramsar sites and other sites, which
aim to protect natural areas and species

1 Physical cultural resources (PCR), archaeological, paleontological, historical,
architectural, religious fficluding graveyards and burial sites) and aesthetic or other
cultural significance.

1 Bird migration corridors, feeding, rest areas and nesting grounds.

2.4.3.1Initial Route Analyses

There was an initial analyses of line route alternatives bfetmability study team conducted
in 2015. Ths analysis was done based Google Map, which resulted in the recommendation of
Option 3 in Table 2.1.

Table 2.1 Preliminary Analysis of Alternative Routes Conducted in 2015

Route 1 Route 2 Route 3

It avoids buildup areas

It avoids buildup| jnq  settlement t

Straight route with

the areas minimize land

Description owest  constructior and settlement t acquisition. It_ alsd
cost minimize land| shares 3.km of its Wa

acquisition. Leave with Componen

32-2/3 Rautel.
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Distance (km) 26.4 28 26.6
Social gﬁiﬂ?:rs . W;)f 31 (Out of which, 21 i
Aspec| | eave 9 y 206 36 within the shared Wa
X Leave
t (Estimated) )
Many existing road¢ Many existing roads -
Many existing roady
are present aroun are present aroun are y resentg aroun
Arigbajo Substatior| Arigbajo Substatior . p .
Arigbajo Substatior
and New Agbardg and New Agbars and  New  Adabard
Access Road Substation. Substation. Substation ghars
Construction of Construction of Constructi(;n of acces
access roads |access rads IS 0ads is unnecessa
unnecessary  mog§ unnecessary Moy most likel
likely. likely. y:
Natur -
al Built-up areas alon|
the :
Residence, )
ASpec ¢ land Residence, farmlands,
t Land Use expressway, armiands,
) Vegetation
farmlands, vegetation g
vegetation
Some vegetatiol
Impacts on needs to be cleare| Some vegetatiol Some vegetation nee(
Natural No difference from needs to be cleare(to be cleared. N
_ the No difference from difference from the
Environment the other routes. other routes.
other routes.

Geographical
(Topography,
stability, etc.)

Condition
groun(

None in particular

None in particular

None in particular

Natural Disaster Risk

None

None

None

Technical Aspect

No difference from
the other alternative)

No difference from
the other alternative

No difference from the
other alternatives

Cost

v

K]

Recommended Route

0

Source: JICA (2016) NOTE: Arigbajo=Ejio, New Agbara = Ajegunle
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2.4.3.2Detailed Alternative Line Routes Analyses

As a result of time lag, the Route 3 recommended in 2015 as presented in Table 2.1 was
found to to seriously encumbered by settlements, because the region is developing very fast.
Hence, there waa need o re-align further. Therefore, a more detailed analyses analyses
based on information from GIS data interpretation and field missions were carried out. The
design of the line route options as well as the mapping of the supporting biophysical and
human enwonment were carried out simultaneously to maximize feedback between the two
processes that allow exploring a maximum amount of solutions. In analysing the the
alternatives, the following techreconomic, environmental and social criteria were applied

in a multicriteria modelling.

A

Technical and Economic Criteria(Line Length, Angle Points (>15°), Inaccessibility
(>5 km), Proximity to an airport (<2 km), Hilly areas, Crossing lines of similar
voltage, Sections Without MuitCircuit Tower)

Environmental Criteria (Protected Areas, Full and partial wildlife reserves, Forest
area without status, Floodplains, Wetland or Swamp)

Social Criteria  (Built  Environment, residential/commercial  buildings,
Religious/cultural/ historic sites/ structure, Recognized pastmaés, Plantations,
Crops).

Summary of results are in Tables 2.2 to 2.4, while details of the analyses in Appendix 6.

Table 2.2 Summary of Analyses of the Ejio to Ajegunle Line Route Options

Route 1 (JICA,

2016) Route 2 Route 3
. . It avoids buildup
It avoids buildup | greas and settleme
_ areas ant 5 minimize land
Most straigh route| settlement 1@ acquisition. It alsd
Description with  the lowest minimize land

shares 6km of it
Way Leave with
Component 32/3
Routel.

construction cost | acquisition.

Distance (km) 30.6 32.3 30

Social
Aspect

320 (Out of which,
150 is within the
7km shared Way
Leave with Osogbo
lkeja West turn
in/turn out)

Number of
Buildings in Way| 500 300
Leave (Estimated)
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Many existing| Although existing Many existing roads
roads are presel roads are preser are presentlang the
along the route an| along the route| route and
Access Road Construction  off construction off Construction of
access roads | access roads mg access roads
unnecessary mog be necessary il unnecessary  mos
likely. more areas likely.
Built-u areag :
Natural P Fewer built up .
along the Few builtup areas
Aspect areas, and more (
Land Use expressway, farmlands and
farmlands, .
farmlands . vegetation.
. vegetation
vegetation
Some vegetatiol Some vegetatiol .
Some vegetatiol
needs to b¢ needs to bg
Impacts on Natura needs to be cleare
cleared. NQ cleared. No

Environment

difference from the
other routes.

difference from the
other routes.

No difference from
the other rouwgs.

Geographical Condition
(Topography, ground stability
etc.)

None in particular

None in particular

None in particular

Natural Disaster Risk

None

None

None

No difference from

No difference from

No difference from

Technical Aspect the other| the other| .
) . the other alternative
alternatives alternatives
Cost v 3 a

Recommended Route

:/
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Figure 2.5 Alternative analysis for Ejio to Ajegunle Route

Table 2.3 Summary of Analyses of the Ajegunle to Agbara Lin&Route Options
Route 1 (JICA, | Route 2 Route 3
2016)

Description Most straight| It avoids buildup | It avoids buildup
route with the| areas ang areas and settleme
lowest settlement tdto minimize land
construction cost | minimize land| acquisition. It alsg

acquisition. shares 6km of it
Way Leave with
Component  32/3
Routel.

Distance (km) 20.8 22.5 21

Social Number of| 400 280 300 (Out of which, 8(

Aspect | Buildings in Way is within the sharec

Leave (Estimated)

Way Leave)
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Access Road

Many existing
roads are presel
along the route
and Constructior
of access roads |
unnecessary mo:t
likely.

Although existing
roads are presel
along the route
construction of
access roads mg
be necessary |
more remote area

Same as option 1

Natural Land Use Built-up areag Fewer built up| Few builtup areas
Aspect along the| areas, and more ¢ farmlands and
expressway, farmlands, vegetation.
farmlands vegetation
vegetation
Impacts on Naturg Some vegetatiol Some vegetatiol Some vegetatiol

Environment

needs to be
cleared. No
difference  from

the other routes.

needs to be
cleared. No
difference  from

the other routes.

needs to be cleare
No difference from
the other routes.

Geographical Condition
(Topography, ground stability
etc.)

None in particular

None in particular

Very close to
Badagry substatio
around Patedo an
llupeju, the area i
mashy

Natural Disaster Risk None None None

Technical Aspect Pile  foundation No difference| No difference from
may be necessal from the other the other alternatives
for a distance o] alternatives
about 2km

Cost U 3 u

Recommended Route

Table 2.4 Summary of Analyses of the Ajegunle to Badagry Line Rout®ptions
Route 1 (JICA, | Route 2 Route 3
2016)
Description Most straight| It avoids buildup | It avoids buildup
route with thel areas ang areas and settleme
lowest settlement tg to minimize land
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construction cost | minimize land| acquisition. It alsg
acquisition. shares 6km of it
Way Leave with
Component  32/3
Routel.
Distance (km) 34.2 37.5 36
Social Number of| 250 150 120
Aspect | Buildings in Way ) )
Leave (Estimated) (C.)ut. of which, 80 is
within  the shareq
Way Leave)

Access Road Many existing| Although existing| Although existing
roads are presel roads are presef roads are presel
along the routg along the routel along the route
and Constructior construction  off construction of accesg
of access roads | access roads mg roads may bg
unnecessary mog be necessary il necessary in fev
likely. more areas areas, mostly toward

the Badagry
substation
Natural Land Use Built-up areag Fewer built up|Few builtup areas
Aspect
along the| areas, and more ¢ farmlands and
expressway, farmlands, vegetation.
farmlands vegetation
vegetation
Impacts on Naturg Some vegetatior Some vegetatiol Some vegetatiol

Environment

needs to be
cleared. Nao
difference  from

the other routes.

needs to be
cleared. Nao
differenee  from

the other routes.

needs to be cleare
No difference from
the other routes.

Geographical

Condition

(Topography, ground stability

None in particular

None in particular

Along a stretch ol
about 5 to 10km clos

etc.) to Badagrysubstation

Natural Disaster Risk None None None

Technical Aspect No difference| No difference| Pile foundation may
from the othen from the othen be necessary for fe
alternatives alternatives towers
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Figure 2.6 Alternative analysis for Ajegunle to Agbara Route
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Figure 2.7 Alternative analysis for Ajegunle to Badagry Route
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CHAPTER THREE
PROJECT DESCRIPTION

3.1 Introduction

The proposed Lagos and Ogun States Transmission Project is aimed at strengthening the
national gridaround the country for a more reliable electricity supply. The project is divided
into three lots, and this description cover only lot 3 components. This consist of 330 kV DC
line from proposed Ejio substation to Ajegunle (29.5km) in Ogun State, 132 Kikh®€om
Ajegunle to Agbara (21.7 km) and another 132 kV DC from Ajegunle to Badagry (36.5km).
Three new substations at Ejio (Ewekoro LGA), Ajegunle (Ado Odo/Ota LGA) both in Ogun
State and Badagry in Lagos State.

3.2 Project Phases and Activities

The poject implementation scheme has 4 distinct phase,camstructio, construction,
operation and maintenance and decommissioning.

Phase |: Preconstruction

Feasibility studies

Line-route studies

Environmental and Social Impact Assessment (ESIA)
Resettlement and Compensation

Front End Engineering Design

EPC contract award

Mobilization

Check survey of EPC contractor

Impact Mitigation Monitoring

Transmission line and Substation detail design

Material production (transformers and accessories, towembmers, conductors,
insulators, line hardware)

Material testing
Material shipment

Phase Il: Construction Phase

Clear and grub site at substations and along transmission lines corridor
Impact Mitigation Monitoring
Foundations for tower installation and stat®n construction

Tower erection
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Substation construction and installations
Conductor stringing

Impact Mitigation Monitoring
Commissioning and testing

Reinstating and clean up

Demobilization

Impact Mitigation Monitoring

Ready for handing over

Phase IlI: Operations and Maintenance Phase

Power Transmission
Maintenance of TL
Maintenance of SS
Compliance Monitoring
Period Environmental Audit

Periodic Systems Audit

Phase IV: Decommissioning/Closure

Decommissioning Audit
Dismantling and removal of Structures

Site restoration
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oEIA

uOther
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1. Preliminaries

2. Procurements

oEPC Contract
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wlrower Erection
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3. Mobilization
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Figure 3.1 Proposed Work Flow Chart
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3.3 Pre-Construction Engineering Studies and ROW Acquisition Programme

During Feasibility studies, several site studies have been performed to be used as indicators
and basis for engineering works. These studies are considered as preliminary studies and no
claim on completeness of these documents can be raised. For detajjieeéeeng,
information given herein and described in the reports will be considered during detail design
and construction works.

FEED

1
1 Topographic Survey
1 Crossing Study

1

Conceptual Design of Transmission Line

3.3.1 Centre - Line and Topographical Survey

Topographical survey has been performed on site. The site is generally flat, with a gentle
elevation toward the substation. According to the results of the topographic survey the TL
route and ROW are determined. Road crossings, TL crossing and deternohatiuctures

in the TL have been performed according to topographic survey results. All topographical
survey works included the establishment of any survey control, needed in addition to the
existing survey control.

The complete topographic informatioor fthe survey areas use a maximum point interval /
grid spacing of 25 m to describe the current local conditions in acceptable accuracy. The
locations and elevations of the following minimum scope of data have been determined:

1 All topographic surface infonation and features (high / low points, break lines,
streams, river banks, swamps, vegetation, etc.);

1 All man-made, civil structures (roads, tracks, buildings, foundations, walls, fences,
etc.);

1 All existing third party facilities (piping, cabling, processstallations, telecom,
power lines, utility markers etc.);

1 All geotechnical points to be set out / surveyed,;
1 Temporary access roads, camp sites, fabricdsitmmage yards, as required.

A routing team consisting of environmental, a geotechnical engiarerROW experts has
explored the area of the presently foreseer
suitability, navigational positioning marked a preliminary route.

Referring to the evaluation results, the final route has been confirmed on site during a second
routing campaign. The centli@e got marked. However, in sections, where the cdimtee
approximates any constraints, the required minimum clearances hawvadseleed. The route
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maps have been updated, now showing the confirmed route and being reference for the
subsequent route clearance from vegetation.

Upon confirmation of the final TL route the following were performed:
1 Clearance of the route from vegetatiover a corridor width of 1.5m to 3.0m;
1 Establish required survey control along the TL route;
1 Setout and permanently mark the cerire at an accuracy specified for the TL;
1

Survey a longitudinal profile of the centline, with specific focus on high low
points, start / end of swamps, road, and water crossings;

1 Survey all special points not limited to structures, buildings and obstacles 30m (for
132kV) and 50m (for 330kV) either side of cenliree to meet TCN standards for
horizontal clearances;

1 Cagdure additional topographic data at tower locations (15m x 15m), dedicated for
towers (and definition of leg extensions);

1 Update and finalize the route maps by adding all the above survey data.

3.3.2 Width of ROW

TCN typically use 30m as ROW width for 182 lines and 50m for 330kV overhead
transmission lines. Factors considered include space to accommodate the lattice tower (wire
zone) and safety buffer zone to provide safe limits for electromagnetic radiation as well as
tower collapse.

e PUIOTINY ZONE e

5
| . D ,
\ potential ] 3 '
\ hazard tree | \
I ! ]
]
compatible
Species
off right-of-way | borderzone , wire zone | borderzone | off right-of-way
I I

| ¢ transmission right-of-way |

Figure 3.2 Transmission Right of Way
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3.4 Construction Activities

The construction program will have several discrete activities and these are described below.
The specific pattern of construction activities will generally follow this sequence although
some activities may be carried on concurrently.

3.4.1 Campsites /Logistics Bases

Campsites / logistics bases will be located at and adjacent to the substation locations at Ejio,
Ajegunle and Badagry. Material storage during the construction of the lines will be restricted
within the acquired ROW. The campsites / logstiases at these locations will be reuired
only for storage and fabrication, while workers shall be accommodated in existing hotels
around the area.

3.4.2 Access Track Repair / Upgrade / Construction

Access to each structure location will be required docrane, elevated platform, trucks
transporting the materials and construction equipment, materials, and vehicles. Access will
also be required to temporary sites needed for storing conductor drums, winching and braking
equipment during the overhead eastine stringing.

Apart from the existing community tracks (where they exist) which none in current condition
will accommodate larger equipment necessary for the construction activities, several access
tracks for the construction work will be require refaid existing ones upgraded. There are
several specific locations where tracks and swamp crossings will require upgrading or access
re-evaluated. These upgrades will be identified during detailed design and form part of the
constructi on shility.tRecamnterdations havedaep mate where significant

or important vegetation communities exist will begrewn. These recommendations form

part of the development project, as described in the ESMP.

The entire line route corridor has adequate exjsirads and tracks that can used to access it.
Hence, new tracks will be constructed only where necessary. Any new access road to be
constructed upgraded will be limited to 5m, while tracks to be constructed under the line is
limited to 3m. These will baised during construction and maintained for maintenance
purpose. The proposed new access road required for the project is shown Figure 3.3.
However, final route of access road will be determined in consultation with the landowner,
giving consideration to revironmental impacts. Where new tracks are required, road plant
may be used to construct the track and for final trimming and construction of drains.

Some tracks will need to be constructed in soft or swampy ground and additional foundations
may be requiré to accommodate the expected vehicle movements. This is required
particularly for the Badagry substation site as well as the lines approaching Badagry and
Agbara.
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There is no specific need for continuous access along the entire route of the transmession |
although continuous access generally provides the simplest and least extensive method of
access to individual structures and the proposed easement area. Access tracks will be
upgraded progressively as construction works progress.

Erosion and Sedimer@@ontrol measures for all works will be implemented, in accordance
with the respective regulatory standards. EPC contractors shall prepare an Erosion and
Sediment Control Plan (ESCP) in accordance with regulatory standards and submit to FMEnv
as part of irpact mitigation implementation monitoring report. Measures may include
installation of silt fences, straw bales, and drains. It is TCN's policy that the tracks be
maintained in a condition suitable for the construction work until the completion of the
works. The tracks are then maintained to ensure maintenance and inspection works can be
undertaken during operation of the transmission line.

Figure 3.3 show existing roads, which will be assessed to determine, where upgrade will be
required. There will be noeed to construct new access roads, except around Badagry where
the line passes through swampy area, where a temporary access of not more than 500m will
be required to access tower location. These temporary access roads, which will be removed
after constration is completed, is not visible in Figure 3.3 because of the scale of the map,
but area is circled in red in the figure.
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3.4.3 Foundation Construction and Erection

The construction of structure foundations generally involves boring or excavating a hole for
each leg or pole, installing steel reinforcing and the stub leg, and tlemmgp concrete. All
surplus soils from excavations and boring would be used in filling low lying areas of the
access roads, provided that this soil is not polluted. Where the soils are contaminated, this
should be reported to Ogun State Ministry of Enwment and/or Lagos State Waste
Management Authority (LAWMA) for guidance on the most appropriate disposal depending
n the nature and extent of contamination.

In poor ground conditions and for the heavier tension towers, more substantial foundations
are regired involving open excavation, the installation of formwork, pouring of concrete,
and subsequent backfilling of the excavation. These foundations take longer to install and
will cause more disturbance than the construction of bored tower foundatiosteelyer
terrain, it may be necessary to create a level bench at some tower sites to provide a working
area for construction crew and equipment.

The construction of tower and pole foundations will require a workforce of approximately

eight (8) persons, aruger type borer or backhoe excavator and arrangements for supply of

premixed concrete, by truck. The construction of foundations for a typical tower or pole

might take up to three days, although the time could be a week or more where difficult
foundation onditions are encountered. Foundations will be under construction at several sites
at any one time.

At each new tower sites, the crane and drill rig will require a flat platform to work on.
Although the new tower sites are generally flat, there may bedfoe the construction of a

level pad. The pad will need to be cut into the slope close to the foundation site and access for
concrete trucks will be necessary along the access tracks to each structure.

Erosion and sediment control measures will be impleed, and the level area will be
retained and vegetation cover rehabilitated following completion of construction works.

3.4.4 Tower Construction

For this project the lattice tower type shall be used. The conductors are vertically arranged,
and the eartlig conductors are above conductors. Towers of overhead power lines consist of
tower body, earth wire peaks and crassis. The transmission voltage, the number of
circuits, the height of the towers and other aspects determine the tower design and material,
whereby galvanized steel is used. The towers dominate the aesthetic impact of an overhead
line, govern the operational reliability. They need to withstand reliably the conductor forces
and external loads.

3.4.5 Conductor and Earth Wire Stringing

Following erection of the new structures at either end of the line, stringing of the conductors
and earth wires will occur. A process known as "tension stringing" is normally used. This
ensures that the conductors remain above ground at all locations in eadhgssaxgion.
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This requires specialized truck mounted equipment. This process will be undertaken
gradually along the line as construction progresses.

The process of stringing starts with a light wire, called the draw wire, being fed through
"sheaves", or gdleys, supported from the ends of the insulators. Where possible, the draw
wire will be run along the ground between structures and through the sheave attached to each
structure. The draw wire is then tightened and pulled into the air. Where it is niligpéss

run the draw wire along the ground, because of terrain difficulties, water bodies, roads or
disturbance to vegetation, a nylon draw wire will be fed between two structures using a
hurdle and catch cradle arrangement to support the draw wire atmwredgThe nylon rope

will be held at tension above the ground and is "pulled through" the sheaves to draw the
normal steel draw wire into the sheaves.

The draw wire will be attached to the end of the conductor and the conductor will be pulled
through thesheaves. The conductors will be drawn from the drums and a braking machine
applies tension to the conductor as it is pulled out. The tension keeps the conductor from
touching the ground, or trees and other obstacles.

At the completion of the "pull”, theetision in the conductors will be adjusted to ensure that
correct ground clearance is obtained. The conductor will then be fixed in position at each
structure and the sheaves recovered and moved along the line to be used again. Stringing
requires specializetruck mounted equipment, known as the "winch" and the "brake", to pull
out the conductor and to maintain and adjust the tension in the conductors. These two pieces
of plant are normally positioned to allow up to 7 km of the transmission line to be strang
single "pull". For this project the pull distance will be less due to shorter distances between
tension structures and the need to minimize outage length. The conductor and earth wire are
stored on reels, called "drums"”, approximately 2 m in diamgech drum holds about 3.5

km of conductor so several drums will be stored at each brake site. Plant required at each site
includes the winch and/or brake equipment, trucks for delivery of conductor drums, and
concrete anchor blocks. Winch and brake sies normally located adjacent to tensions
towers but can also be in the centre of a span. Sites that are relatively level and flat will be
required to allow the drums to be maneuvererd easily and safely.

The stringing operations will involve approximatdl5 to 20 persons, spread over the section
being strung. It is expected that each section of line will take several months to string with the
actual "pulling out" of the conductors taking only two days. The rest of the time will be spent
on preparation ahfinal tensioning in between outage periods.

The stringing and tensioning equipment is normally truck mounted and does not require any
specific earthworks or establishment activities. However, the stringing and tensioning
activities will involve truck andvehicle access along the section being strung which may
result in some surface disturbance. No specific erosion or sedimentation controls will be
required however any incidental soil disturbance will be rehabilitated on completion of the
construction progam.
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3.4.6 Substation Construction

The chart for the substations is showrrigure 3.4.

Construction activities for the substations will involve the following:

1 Construction of the substation access road to the substations, in the case of Ejio the
existing untarred road will be upgraded and Ajegunle may not need construction of
access road becauseeitistsvery close to the Ataddo Odo road, while Badagry
substéion will require the construction of about 500m access road through a swampy
area.

1 Removal of vegetation within substation footprint.
1 Terracing and levelling of the sites.

1 Installation of foundations for infrastructure such as transformers, control aodm
radio tower:- The project area is made up of different types of soils and varying
geological conditions which will require geotechnical studies. Excavations will be
conducted to create holes for erecting or installing the pylons. After excavation,
foundations will be constructed for supporting the pylons. The excavation and
construction of the foundations shall involve the use of hand tools like crow bars,
mixers, vibrators, trappers, etc. But in case of rocky areas compressors and drills will
be usedThe equipment to be used in project construction will require various forms
of energy which will include manpower, charged battery or fossil fuel. The manual
equipment to be used in the development project include crow bars, spanners and
ropes. About 75%of materials for the substation construction is expected to be
imported from outside Nigeria while 25% will be sourced locally.
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Figure 3.4 Construction Activities of The Substations

Fuel based equipment to be used will include mixer, vibrators, cosgpsesnd drills. The

construction of the foundations will involve masonry work and related activities. General
masonry and related activities to be undertaken will include concrete mixing, construction of
foundations, erection of steel tower and curifigresh concrete surfaces. These activities
shall utilize labour from theeighbourhoodo supplement some machinery works such as
that by the concrete mixers. Thus, creating employment for the local population.

1 Construction of bunds and oil holding daff emergency holding of transformer oil
in the event of a spill) and wall safety walls

1 Compaction and filling with gravel of the areas between the foundations

1 Creation of formal drainage and storm water control measures
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Delivery and installation ofansformers, towers, bus bar and associated infrastructure
Construction of control room and administrative infrastructure
Connection of the new infrastructure to the proposed 33 kV network

Construction of perimeter fencing and lighting

= =2 =4 -4 A

Landscaping:- After successful completion of the project construction work, the
project contractor will rehabilitate the project sites that had been subjected to clearing
by planting indigenous plant species.

3.4.7 Transportation

Transportation requirements during the ¢auntion period will vary per the work required at
each tower site. For new structures, the vehicles likely to be used are as follows:

1 articulated truck for steel sections and transformers delivery from Lagos (Tin Can or
Apapa port where these imported gqmments of the required materials will be
shipped will be transported through Apapaoronsoki and LagosAbeokuta
Express way for the Ogun State area and through LRAgdagry Expressway for
construction activities around Agbara and Badagry area.

non-articulated flatbed truck;
concrete truck;

track or 4WD mounted drill rig;
crane;
bulldozer/grader/excavator/backhoe;
4WD vehicles;

elevated work platform; and

brake and winch truck

= =2 =4 A4 -4 A -5 -

The nomination above for the main earthmoving equipment will vary betweesirtioture

sites and will likely be transported to several sites at different times. For example, some
foundation sites will require an excavator for the foundation work while others will only need
a backhoe. It is not anticipated that earthworks requititeg use of a dozer would be
required.

Each site would require an elevated platform or similar for connection of the conductor
pulleys. For the stringing operations, two heavier brake and winch trucks and one truck
delivering conductor wire, earth wire, atemporary anchor blocks will need access to
specific sites along the route.

The EPC contractor shall prepare a Traffic Management Plan (TMP), as a part of the CEMP.
TMP is to focus on the construction phase of the project and in addition, must alse includ
(but not be limited to including):
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The management of the delivery of equipment;
Access to and from structure sites;

Work methodologies for restringing across roadways;
Arrangements for temporary road closures;

Parking; and

= =2 =2 A4 A -

Any security accesarrangements.

3.4.8 Workforce and Hours of Operation

Workforce

The workforce engaged on the project will vary during the construction program and will be
dependent on the specific activities underway. Labour requirements will generally be a
maximum of 32, comprising approximately 10 on access track and foundation work, 10 on
structure erection and 12 on stringing work, with several others engaged on miscellaneous
other activities. As outlined above, it is anticipated that most activities will be undertaken
gradually in accordance with the requirement to keep the existing line in service during peak
demand periods.

Hours of Operation

Given the need to undertake most of the work in planned system outages, the construction
program will include work outsideormal construction hours and will include night time and
weekend periods as required. Construction activities that are likely to cause system outages
may extend to night time, to minimise outages. Apart from this no construction activities is
expected tdoe carried out at night time.

Regulatory Requirements
The contractors shall ensure compliance with the following laws and regulatons

The Factories Act, 1987

1

1 Wages Board and Industrial Council Act, 1974

T Workersdéd Compensation Act, 1987
1 IFC Performance Staadd 2: Labor and Working Conditions

1 International Labour Organisations (ILO) requirements

These are elaborated in Section 1.4

3.4.9 Clean-Up and Final Inspection

The following steps will be taken to clean up the construction sites and conduct final
inspecion, preparatory to commissioning:

1 On completion of works, the concrete shall be thoroughly cleaned.
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1 All packing and surplus materials from site and all rubbish and waste shall be
removed as well as trees from transmission line right of way and aceess ro

1 Required burning permits shall be obtained, to comply with government regulations.

1 There shall be no disposal of rubbish, waste or any debris in rivers and do not pile
such materials in stream beds, river terraces, or any unauthorized place.

1 Naturaldrainage in areas where temporary facilities have been made for construction
purposes shall be restored.

1 Access roads shall be restored to their original conditions.

Towers shall be inspected to ensure proper installation of all items including signs and
accessories, hardware, dampers and spacer dampers, insulators and to ensure that bolts are
tightened, no members and bolts are missing, conductors and overhead shield wires are
properly sagged with specified clearances maintained, ground leads are remdved/ers

and foundations are installed within the specified tolerance. Inspection shall be carried out
along the transmission line to ensure that rubbish and waste are disposed, fences are mended,
holes and oveexcavations are filled, drainage is resth damages to property are made

good and the transmission line rigiftway is reinstated.

3.5 Operation and Maintenance of the Transmission Line

The proposed PTL maintenance will be the responsibility of TCN. The maintenance is
described in théollowing sections.
3.5.1 Structure and Conductor Maintenance

Once the transmission line construction is completed, maintenance patrols will make periodic
inspections of the structures, the easement and the conductor and line hardware, taking note
of cleaance conditions, damage to components or evidence of vandalism.

3.5.2 Easement Maintenance

As outlined in TCNEasement and Access Track Maintenance Paheyntenance of the
transmission line easement is necessary to ensure that the safe eldetieaices are not
infringed due to growth of vegetation.

Generally, the easement will be inspected in conjunction with the inspections of the
structures. If necessary, vegetation control activities will be carried out. Two basic types of
control will be enployed:

1 Hand clearing: In sensitive areas or in areas too steep for mechanical control, hand
clearing of regrowth is used. Only a portion of thegeowth is removed to keep the
disturbance to a minimum. A team of up to 4 people could be used on thisanadr

1 Mechanical control: Tractor driven brush cutting equipment capable of clearing small
trees are commonly used to maintain access tracks and where hegoytte is
occurring within the easement. A work team of up to 3 persons could be involved.
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In any section of the transmission line the easement does not contain any vegetation, but
buildings and other infrastructure instead, it will be important to govern or restrict further
development that impinges on the safe electrical clearances requirece faB2I830 kV
easements.

Nigeria Security and Civil Defence Corps (NSCDC) has the lagal responsibility for
safeguarding national assets such as power lines, railway lines, pipelines and other public
utilities. Theref or e, evehtencreachfh&nCdd @ansmissioms p 0 n
lines. However, TCN being the owner of these lines, shall facilitate and provide logistics
support.

3.5.3 Rehabilitation Program

Disturbed areas (e.g., construction pads, winch sites and tracks) that are not required for
future use or access will be shaped and seeded in consultation with each landowner.
Rehabilitation of work sites will be carried out as work proceeds and as soon as possible after
the completion of work on each site. A rehabilitation plan shall be indlude n t he pr o]
ESMP.

Erosion control measures, in accordance with the Blue Book will be implemented at each
work site during the work period and following the completion of work at the site, measures
to restore the prexisting ground condition will benplementedand are further discussed in
Chapter 5.

Revegetation techniques such as loosening of ground compacted by construction equipment,
improving soil quality of excavated material spread around structure sites, spreading of
fertilizer and grass sdang will be implemented as required.

Special revegetation techniques will be necessary if acid sulphate soils are encountered.
These areas may also require follow up maintenance to ensure that vegetation cover is
successful.

In some areas, specializedhabilitation works will be required or otherwise agreed with the
landowners. As such, the ESMP that will need to be developed on-lay-site basis to
reflect the prevailing conditions and the level of rehabilitation required. Farmlands for
example may efer to leave the disturbed area tilled but not sown as they will be returned to
vegetable production. Other areas, which may involve tree clearing, will require replanting of
trees in areas located outside the easement and the agreement of respdativadas

These trees will be replaced at a ratio of four to one and planted within the riparian corridor
outside the easement. This work will be undertaken in consultation with all affected Local
Government Councils.

3.5.4 Project Decommissioning/ Closure

This is the last phase of this project. Decommissioning of the substations and TLs will be
effected when the active life of the substation has expired. The project will involve removing
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the substation apparatus and reclaiming the land where necessapméit to be removed
include:

i The transformers;
1 Associated substation equipment; and,
1 The substation fence.

The aim is to return the disturbed site to equivalent land capability following the substation
decommi ssioning. The guidelines outlined wun
Protection Guidelines for Transmission Lines for the reclamation of decommisione
substation sites will be applied in for the SS of two project areas. These include:

1 Assessing soil conditions;
1 Protecting the environment during the decommissioning activities; and,

1 Ensuring the site is reclaimed to the-piisturbance land capabilignd is compatible
with current adjacent land use.

Generally, if a decision is made to decommission the lines and SS, the following steps will be
taken towards the process in the two study areas:

Dismantling of the towers and condition
Dismantling of towefoundations
Removal of all material from transmission line

Dismantling and all material and equipment within the substations.

= =2 =2 -4 -4

Restoration of land to its original situation as much as possible

3.6 Project Wastes

A lot of wastes of different kinds are exped and generated during construction,
decommissioning/dismantling, operation, and maintenance. Table 3.1 shows estimated
guantity, sources, disposal method, place of disposal and the responsible party.

3.6.1 Waste Generation
Below is a list of envisageaaroject wastes and their potential sources:

1 Leaves, branches, trunks, grasses from the clearing of the vegetation along ROW and
Substation spaces.

1 Kitchen wastes from human feeding and activities involving many workforces.
1 Scrap metal$ from cuttingsfittings, pylon member, nuts, bolts, and welding etc.

1 Concrete wasté from foundations and plinths, including housing complex and
control room construction.

1 Nylons/Plastics from human activities wrappings, water sachet, food etc.
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1 Oil spills from heavy dty machinery and equipment, transformers, breakers, and
vehicle engines, either during normal runs of old machines or maintenance work.

1 Human wastes from activities of personnel involved in the work or secondary
business group.

1 Operational activitie$ nylons, paper materials/office, human waste etc.

1 PCB is a toxic substance contained in certain transformer oil, which shall not be used
in this project. Nevertheless, to control an accidental spill, provision shall be included
in the project design for aAPI gravity oil separator as well as a bundwall or
underground chamber as an integral part of transformer foundation is required to
control PCB spillage.

1 SF 6 is an inert gas which possesses very high insulation resistance to high voltage
and acts as a very good medium for high voltage arc quenching. It is therefore
deployed in high voltage switchgear operations

3.6.2 Waste Disposal

Waste disposal methods will include:

1 Composting of biodegradables

1 Selling metal, wood, and plastic scraps tydrs

1 Reuse of materials e.g., packages, concrete, etc
1 Dumping of remaining wastes at approved sites

1 Sewage from site camps will be vacusiocked into septic tanked trucks and taken to
facilities approved by either OGEPA or LAWMA. The EPC contractor staitact
these agencies during mobilisation stage to arrange the modalities.

1 Spent oils generated during transformer fillings, retrofitting and maintenance work
will be stored in oil trench and oil sump at the substations and in line with
requirements of #h Basel Convention.

1 It is recommended to use mobile toilets at construction sites, anebseaK pits at
camp sites.
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Table 3.1 Proposed Transmission Project Waste Estimates and Disposal Plan
: Type of Source 6 Estimated . Disposal . :
Project Phase waste Form of Waste Waste Quantity Colour Disposal company method/use Disposal location
Site Vegetation, kitchen | Camp Timber,
prepgratlon/ Degradable waste TLROW 3200 ni Green Community members fuelwood, -
clearing compost
. Camp, OGEPA/LAWMA OGEPA/LAWM
Degradable | Kitchen waste TLROW 30 nt Green approved Waste Contractq Compost A approved site
Metal scrap, wood
. ! ' | Camp, Brown OGEPA/LAWMA Scrap buyers/
Construction Mixed Nylon/ plastics, TLROW 180 tons /black approved Waste Contractq Reuserecycle reuse location
spilled concrete
. OGEPA/LAWMA yacuum§ucked OGEPA sewage
Sewage Camp sites Personnel black into septic treatment facility,
approved Waste Contractg : .
tanked trucks or disposal site
Degradable Vegetation TLROW 360 7 per Green Community members Fuelwood, -
year compost
. . Brown/ FMEnv/OGEPA approved
Spent oils Substations black Waste Contractor reuse
Maintenance Colorless
Hazardous substations and .
SF6 gas circuit N/A odourless Not to_ be dlsposed,_ but
contained and monitored
breakers green house
gas
.. | Mixed : OGEPA/LAWMA , OGEPA/LAWM
Decommlssmn Demolished concret§g TLROW 200n? Brown/black approved Waste Contractc Backfill A approved site
Ing & Pylon members TCN for reusable PTL Scrap buyers/
Dismantling Mixed Y ' TLROW 1000 tons | Brown/black Reuse, recycle b buy

strings, insulators

members

reuse location

Source: EEMS Survey, 2017

Note: OGEPA and LAWMA shall be contacted for disposal facility nearest to sites, since works will not be located onte. fixed s
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3.7 Descriptions of the Transmission Lines

The description of the coordinates used in this report is based on the UTM WGS84 DATUM
ZONE31. Furthermore, angle points and turning points are described in number of degrees it
turns away fro its rectilinear direction.

3.7.1 330kv DC line: Ejio to Ajegunle

This transmission line is 330kV double circuit which connects between the Ejio S/S and
Ajegunle S/S, with a length of 29.5km. It commences from the Ejio substation at point
(523223.522 mE756723.323 mN) and move towards the East along a bearing of’286.5
about one kilometre, where it took a right turn of 38.6@m its rectilinear direction, in
order to avoid the densely populated Arigbajo Town. Furthermore, to void a Shrine in the
Arigbajo Forest, an able point of 153t the left was introduced at point AT2. About

700 m from this point another angle point of’86 the left, to avoid crossing over a Mobil
Petrol Station and the Lafarge Housing Estate.

This transmission line osses the Lage&beokuta Expressway (Trunk A5) at 6.8532R4
3.192264E, after about 2.3km from the Ejio substation. It also has a crossing point with the
existing 330kV single circuit transmission line between Osogbo S/S and lkeja West S/S after
about 7kn from Ejio substation. The existing single circuit transmission line is to be cut at
the point of crossing. The Osogh@®ja West line will be looped in and out of the Ejio
substation. The transmission line from Ejio SS to the crossing point is foulit;cttouble
circuit x 2 (consist of two circuit going to Ajegunle, two circuits from Osetkapa West
going in and out of Ejio). From the crossing to Ajegunle S/S is two circuits as shown in
Figure 3.5. The crossing point is located at Latited38162° N Longitude3.154384° E and
about 7km from the Ejio substation. The terminal tower at Ajegunle substation is 6285854
3.07254E.

The altitude of Arigbajo (Ejio) S/S site is approximately 80m and the altitude of the distance
of 5km Westward igpproximately 110m, transmission line is gradually upslope from Ejio
S/S to the Westward. The altitude of Ajegunle S/S is about 32m, the transmission line is
gradually downslope by the Ajegunle SS. The route map is shown in Figure 3.5.
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Figure 3.5 Intersection Point with the Existing Osogbelkeja West Line

3.7.2 132kv DC line: Ajegunle to Existing Agbara Substation

This transmission line is 132kV double circuit from the proposed Ajegunle Substation to the
existing Agbara Substation, with a length of 2&krd. This lineshareshe same tower with

the Ajegunle to Badagry line for upto about 6 km. Which means that theamaitit tower
section will have four circuits with the advantage of reducing footprint, because only 30 m
corridor will be required, insad of 60m if the lines were to run separately (See Figure 3.6).
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Figure 3.6 The 132kV Lies Showing MultiCircuit Sections

The areas around Ajegunle for upto 2km and 5km radius from Agbara substation is dense
residential area, in addition to facesiaround Agbara, (see Figures 3.7 and 3.8).
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Figure 3.7 Dense Residential Area Around Ajegunle Substation
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—132kVDC from
Ajegunie

EdusTown

Figure 3.8 Dense Industrial Area of Agbara

3.7.3 132kv DC line: Ajegunle to Badagry

This transmission line is 132kV double circuit connecting the proposed Ajegunle substation
to Badagry S/S, and it is 36.5km in length. It will also reqailfOW of 30m width. As
mentioned in Section 3.8.2, feaircuit tower will be used to accommodate tbothe
Ajegunle to Badagry and Ajegunle to Agbara lines for upto a distance of 6km.

The key challenge for this line is to negotiate riverine residential communities and the
swampy nature of the uninhabited areas from about 15km from the Badagry substatign

rivers and swamps are crossed by this route. Hence, the need for strict implementation of the
ESMP.

3.7.4 PTL Engineering Characteristics

i Terminologies
In the process of implementation of the project, the following terminologies shall be used:

a. Structure: |t shall be t aken t o be
fitransmission structureo or Aftransmiss

b. Span Length: It shall be taken to mean the horizontal distance between the
centrelines of adjacent towers.
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c. Standard Span Length: It ahbe the span length assuming level ground,
which is considered to be the most economic average span.

d. Standard Tower Height: It shall be the tower height required to provide
minimum ground clearance over open land, based on level ground, standard
span éngth and the final unloaded conductor sag &C75

e. Wind Span; It shall be on half (1/2) the sum of the lengths of the immediately
adjoining spans.

f. Weight Span: It shall be the horizontal distance measured between the lowest
points of the sags in the ams immediately adjacent to the structure. This
distance is to be the most critical measured at any conductor or ground wire
temperature during initial or final sag.

g. Tower Height: It shall be the height of the lowest conductor at the tower above
the natual ground at the centre of the structure.

h. Rightof-way width: The distance from the centige of the transmission
lines to the edge of the right-way shall be 15 meters. For a single or double
circuit transmission line on its own rigbf-way, the toal width of the right
of-way shall be 30 meters for the 132kV and 50 meters 330kV.

Tower centreline to tower centreline clearance for parallel transmission lines

The distance between the transmission line centre lines of any voltage to be the larger
of Y1 or Y2. Y1 = 50 meters

Where:

Y1 = Distance from centre line of transmission line (A) to Line (B) and
Y2= (X+1)+F+G

Where:

Y2 = Distance from centre line of transmission line A to centre line of transmission
line based on the criteria that transmission tower of line A falls towards line B
or tower of line B falls towards A, whichever is critical.

X = Distance from centre line ¢ihe A (or line B) to the end of its lower cross arm
(m).
F =  Total height of maximum height tower of line (or line A) where maximum

height tower is defined as required tower height for a level span length of 1.2
times the design suspension tower wimpadrs (m) or for existing lines, the
actual total highest structure.

G = Onehalf the ground line spread of the maximum height tower of line B (or
Line A) (m).
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3.7.5 Line Design Inputs

Network Requirements

The network requirements quoted in Table 3.2arpin the designs recommended for the
proposed power transmission lines.
Table 3.2 Network Requirements

Factor Value Source
Network nominal voltages 330/132 kV
Normal operating range +10%
Equipment highest voltage 362 kV
Minimum required lightning/surge impulg 1175 kVp
withstand o
Short time withstand: TCN Criteria
1T OPGW 56kA for 270 ms
, 56kA for 200 ms
1 Overhead earth wires 56KA for 270 ms
1 Phase conductors

Physical Environment

Line designs have been based on the following physcaironmental conditions as
presented in Table 3.3.
Table 3.3 Rated Physical Environment

Factor Value Source
Conductor rating: Maximum ambie| 40°C TCN
temperature

Solar radiation 18.21 20.0Wni*day" Nimet
Wind speed (4.17 6.74) knots Nimet
Kerauniclevel (Ave. annul thunder days)| 11 Nimet
Everyday temperature (287 32)°C Nimet

Maintenance Provisions

The transmission lines are high security lines. As such, future planned outages for
maintenance or new load/generatoricist will be very difficut to obtain.

Aligned with standard industry practice, TCN allows live line maintenance for 330kV
transmission lines. The maintenance policy is to use the live bare hand methodology, with a
minimum safe approach distance of 2,030mm (for the live line nmante clearance
requirements).

Design Life and Reliability Requirement
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TCN is adopting the industry standard design working life of 50 years for transmission lines
and their components. Reliability level 3 (LR=3) is selected which is applicable to the
330/132kv transmission lines. These factors correspond to wind return perio@l yg&ts.

Applicable Codes and Standards

All known and agreed internationally accepted code and system regulations have been
reflected in the codes and standards deployed in the manufacture and installation of
330/132kV DC transmission lines network components. A typical code and standard.include

System Parameters for the transmission line:

Electrical:

i
i

i

i

i

50m (for 330Kv) and 30m (for 132kv) ROW
400m- 450m (for 330Kv) and 32b 350m (for 132kv) span between line towers

42m-57m (for 330Kv) and 28m32m (for 132kv) height for 330kV DC suspension
tower (see Figs 3.7 and 3.8)

4.5 tonnes (for 330Kv) and 2.8 tonnes (for 132kv) weight suspension towers (See
Table 3.7 for cumulative total weights).

Normal Voltage 330kVrms (for 330Kv) and 132kVrms (for 132kv)
Highest Voltagé 362kVrms

Frequency 50Hz

System grounding effectively earthed system

Basic insulation level 1135Vp switching impulse level 950kVp
Power frequency withstand voltage (wet) 450kVrms

Short circuit level for Isec 31.5kA

Corona extinction voltage 230kVrms

RIV at 230Vrms (uv at 1Mz) 1000

Table 3.4  Tower Span and Weight

Average | Estimated | Weight of :
S/N | Line L_ength of Span No of Each Tower Cur_nulatlve Total
Line (km) Weight of Towers
(km) Towers (tons)
| | Ejio to Ajegunle 30 0.425 71 4.5 319.5
Il | Ajegunle to Agbara 23 0.337 68 2.8 190.4
Il | Ajegunle to Badagry 35 0.337 104 2.8 291.2

3.7.6 Structure Plotting
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A plot of the proposed locations shall be on the plan and profiles such that the following
criteria are satisfied:

1 The wind span and weight spans shall both be within the design limits for the tower
for both the conductor and overhead ground wire. The ratio of weight span to wind
span for the conductor at maximum temperature unloaded, initial condition shall not
be les than 0.5 for suspension structures. The ratio of ruling spans on each side of
strain towers shall be within design limits of the tower.

1 For strain towers, the maximum weight span on any side of a tower shall not exceed
the span used to calculate theidgesvertical load on that side of the tower. The
weight to wind span ratio on suspension structures shall be such that insulator strings
do not swing beyond their design limits. Counterweights may be used to limit side
swing. The conductor overhead groumire and OPGW shall not be tensioned
beyond the limits specified in sections 10, 12 and 14. Maintain the minimum
clearances. When plotting, add not less than 0.5m to the minimum ground clearances
to account for minor errors in profile, etc.

1 Leg extensionshall be used as required to compensate for sloping ground at the
structure site. The final span to the s
spanso. When crossing over communicati on
power lines, maitain the specified clearances assuming the top wire(s) of the line
being crossed over is a straight line extending from support to support. When crossing
over major highways, dual carriage ways and railways, adjacent suspension type
structures with squareross arms and a complete suspension insulator assembly shall
be provided at each corner of the cross arm. Structure spotting using Autocad
software shall be done using the optimization routine in order to achieve the lowest
total cost taking into accoutdwers and foundation.

1 Minimum Clearances in metres at 750C (conductor temperature) 330kV.

a) Vertical Distance: Normal ground 8.0 6.7, road crossings 9.0 8.3, buildings, pole
structures, walls and cradle guards 5.2, 5.0, limited access motorways and dual
cariageways 10.0, 10.0, navigable waterways (at high water level) 15.0 15.0,
pipelines (oil, gas, water) 10.0 10.0 communication and power line wires 4.6 3.6
and cradle guard to top of railway track 9.0 8.3.

b) Horizontal Distances: Nearest steel of transroisgbwer, to edge of navigable
waterways, pipelines, bridges, highway pavement, railway (nearest rail), buildings
on rightof-way and at crossings, to structure of line being crossed 50.0, 50.0.

1 Route Selection: The routes shown on the Route Plan remakerpireferred routes,
taking into account such aspects as soil conditions, accesspfdgialy acquisition
costs, and avoidance of builp areas. Distances between paralleling transmission
lines shall be as determined herein.
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1 Rightof-way Clearing andAccess Roads: Clearing transmission line Fgftvay
shall mean cutting, removing and disposing of all trees, brush, fallen timber and
debris from the transmission line rigbftway.

1 Work Involved: The work of this section consists of the clearing ofigie-of-way
for transmission lines and shall include all measures and materials to clear the right
of-way as specified. Work also includes the preparation of the permanent access
roads.

1 Anger Trees: This shall mean any tree outside the-afiatay whid, when falling
towards the line will pass within 1.5 metres from either the tower steel or the
conductor at its vertical position. At the maximum or minimum sag, access road and
access to the line riglaf-way from existing roads/tracks shall also be stow

Tower Foundations: Tower foundation shall mean the tower footing and footing and the
supporting soil, which together resist the applied tower loads. Tower footings are the
structural element (piles, grillages, pad and chimneys, etc.) that transnuath®lthe soil.

The soil types and soil engineering parameters shall be adequate and properly taken into
account.

For this project, the determination of type and size of a tower foundation, soil details from
geotechnical investigations shall be used eochplemented with additional investigations
where required. All foundations shall make adequate provision for horizontal shear forces at
the ground line. The foundation types chosen for the proposed TL project shall be constructed
using concrete and reinftement as major materials. Due to the possibility of the corrosion

of foundation materials by underground water, surface water and soil, the following shall be
used: The foundation protection thickness shall be enlarged to over 50mm while the top of
the foundation shall be minimum 500mm above ground level.

1 High strength concrete shall be used.

1 Antiseptic such as bitumen shall be applied on the area that shall have direct contact
with the soil.

1 Specific highgrade cement shall be used in the concrete maxtu

Standard Foundations

Standard foundations for towers shall be concrete pad and chimney. The height of the
chimney shall be determined according to expected buoyancy (e.g. floods, tidal water level
changes). The use of displacement method for calcgldigaring pressure in pad and
chimney foundation, reducing the unit weight of concrete in account of excavated earth
overburden shall not be accepted.

Special Foundations

In areas of low soil bearing capacity, special foundations will be required feetthp of TL
towers. Special foundations comprise but are not restricted to:
1 Pad and chimney with enlarged pad (soil bearing capacity!)

1 Raft foundations (soil bearing capacity!)
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1 Pile foundations,
1 Combined pile and raft foundations

For design of thesdéoundations, special considerations shall be made concerning water
levels, buoyancy, concrete quality, etc.

Transmission Lines Design for Actual Conditions:

The design and foundation selection shall be done based on the actual ground conditions at
eachsite, taking into account the differences in design methods applicable to granular and
cohesive soils and considering the maximum and minimum ground water elevation at each
site, whichever is critical, in the determination of the foundation and proteetjueements.

Initial identification of the soil type has been based on visual examination of the soils present
throughout the length of the ROW. Soils have been identified as either granular or cohesive
on the basis of the field identification procedures.

Loading on Foundation: The foundations are designed from the loads worked out from the

tower design at the base of the tower and these loads are increased by 10% in case of
suspension tower and 20% in case of tension tower. These loads are considerddngs
loads for the design of the foundation.

3.7.7 Fabrication and Manufacture

Reinforcing Steel

The EPC Contractor shall make bends in reinforcement to shapes shown on the drawings and
bar schedules; make bends around mandrels to achieve the specified bending radii; discard
bars with cracks or splits; and for concrete filled pile caissons, ensuréhéheeinforcing

steel extends the full length of the pile element.

Structural Steel

All structural steel shall be fabricated in accordance with the tower supply specification
applicable to this project.

Installation

Ground levels existing prior to theonstruction of foundation shall be considered in
determining tower heights and individual single leg extensions. The material shall be
disposed and the movement of equipment so regulated that disturbance of the original grade
is kept to a minimum.

Protective Measures

Foundations shall be provided in seasonally dry riverbeds, or drainage channels, with
appropriate erosion protection measures. Foundations shall be provided for steeply sloping
ground or erosion sensitive sites with adequate support to pnevess of backfill.

Excavation

The base of the foundations shall be set within the specified allowable tolerances, to the
specified depth. Any overxcavations shall be filled with compacted suitable materials to
bring the excavation to the requiredwagon.
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Backfill

Backfill shall be excavated materials. It shall be clean from organic or other deleterious
substance. Backfill from any other source shall be subject to the agreement of the engineer.

Compact backfill will be done by tamping in 150mmdeg;, before compaction, for the first
1000mm above the bottom surface of the excavation. The remainder of the backfill tamp in
layers shall not be more than 200mm. After compaction, backfill shall have at least the
minimum density used for uplift design thfe foundation. Backfill in every location shall be
built up to a minimum of 300mm above the surrounding ground surface to allow for
settlement. Backfill shall be placed only in dry excavated holes or in holes kept dry by
pumping out any water in the holesing a surface pump. Under no circumstances shall
backfill be placed in an excavation where water is present.

Concrete

Concrete work shall conform to all requirements of the latest editions of ACI 301:
Specifications for structural concrete building, except as modified by the supplemental
requirements below:

The use of earth cuts for forms will be permitted, provided @ateqcover is maintained for
reinforcement. A 40mm x 40mm chamfer shall be provided on external corners and edges of
concrete exposed to view. Testing will be carried out as specified in Field Quality Control.

Formwork shall not be disturbed until concréges hardened adequately. Reference may be
made to ACI 347 for recommended times of removal of forms. Welding of reinforcement
will not be permitted. For concrete filed pile caissons, reinforcing steel shall extend the full
length of the pile element. Plament of concrete underwater will not be permitted. Finishing
of exposed formed surfaces shall be as specified in ACI 301 Chapter 10 for the following:

1 Rough form finish;
1 Smooth form finish;

1 Finishes of exposed slabs shall be as specified in ACI 301 &hdpfor the
following:

9 Broom or belt finish;

1 Trowelled finish.

The top of all concrete foundations shall extend at least 500mm above the ground.
The slope of the top of the foundations shall be away from the tower legs.

Steel Work

Bases of grillagesvill be set firmly on and in complete contact with undisturbed soil or
backfill used to fill over excavations. Grillages shall not be set on organic material.

Piling
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Piles shall be driven in such a sequence as to minimize the detrimental effectscaf aadi

lateral displacement of the ground. When a pile has risen as a result of adjacent piles having
been driven, the defect shall be corrected. Driving shall not be carried out close to recently
cast concrete which has not attained sufficient stregththstand the vibration.

Casing of Piles

The inside surfaces of the casing to receive concrete shall be cleaned prior to placement of
concrete.

Towers

EPC shall ensure that all concrete foundations or rock anchor grouting have cured for the
minimum period specified (at least 21 days) and that all backfill is compacted to its approved
level before placing or erecting tower steel on the foundations.

Tower height specified is the height of the bottom conductor above the natural ground at the
centre of the structure. Towers shall be as
guidelines (see 3.7.5-(i) below).

Tower Erection/Accessories

Towers shalbe erected at approved distances and all accessories shall be attached such as
anticlimbing devices; cattle, birds and cradle guards; circuit plates (2 nos. for D/C towers),
phase plates, danger plates, number plates aerial identification signs, stegntddidders,

etc. Tower painting shall be ensured as prescribed. Specific requirements for painting, if
required for the project, shall be provided by TCN. Stub templates above the base shall be
provided as necessary to ensure correct position of the dtuing setting and concreting of
foundations.

Tower Configuration/Extensions

The towers shall be sedupporting, latticed double circuit vertical configuration structures
with one overhead ground wire and one OFGW for the lines. Tdircdit towers shall be
provided with 2nos OFGW instead of one OFGW and one ground wire. Opfaegiteof the

towers shall be identical but adjacent faces may be dissimilar. Each tower type is designed so
that the tower height is compatible with and connect directly to the bottom of the common
body. Individual leg extensions shall be interchangeableny combinations and shall be
compatible with and directly connected to any leg position of the common body or body
extension of a particular tower type. The body extension shall be in the steps of 3m, 6m and
9m and leg extensions in the steps of 1.0ch2m.

3.7.8 Line Insulation and Fittings

Insulators Type Analysis

Typically, 330kv tension / suspension composite insulator (injection molding technics), has
the following specifications;
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mechanical load of 16210 kN.

Coupling length 2990mm.

Min. Cregage distance (mm). 9075.

Dry lightning impulse withstand voltage (kv). 1425 (positive).
Dry power fregency with stand voltage (kv). 630Kkv.

= =2 =2 A4 A -

Approx. Weight. 15kg.

The following three types of insulators are considered.
Porcelain discs

Porcelain Longrod
Polymeric Longrod

Comparative Costs

Polymeric longrod has not had the same service history as porcelains and therefore its
longevity has not been as well established as that of the latter type.

Manufacturers and users of polymeric insulators have indic#tat the industry
assessment, at this point in time, points to a lifetime of about 25 years.

Porcelain ceramic insulators, on the other hand, have a service history of over 50years.

It is evident from the cost analysis that although the porcelain dssdator presents
higher capital cost, porcelain disc insulators are the most economical insulators.

Line Fittings

The line fittings design will be in accordance with standard fittings assembly. The design will
include armour grip suspension units, spaeas dampers. The tension insulators assemblies
will include grading rings to reduce the effects of corona.

3.7.9 Structure Suite Selection

Functional Requirements

The objective of this section is to determine the most economical suite of structurenthat
cover all possible functional requirements of the PTL.
The highlevel inputs to this process are as follows:

1 wind strength and special wind conditions

1 environmental and community engagement inputs
1 line route and terrain

1

visual impact issues
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l

special ckarance requirements

The process of structure suite selection consisted of:

)l
T

Determining the possible combinations of tower types and functional requirements.

Refining the tower suite to obtain the most optimal use of towers, i.e. taking into
considerationcost of developing each different tower type and utilizing towers for
multiple applications.

Determining the actual angles for which the towers will be designed that optimizes
their usage over the various angle requirements of the line route.

Structure Type Optimization

In determining a suite of structures for the transmission lines, the following tower types must
be included:

1
1

Suspension structures (designed for O or less thiagkee deviation)

Heavy suspension structures (to cater for 5 or more deigngations). This option
may be used where there are many small angles in the line route.

In line strain structures (applicable only for line constructability on long transmission
lines)

Strain structures (designed for major line angle /deviations)

Termind structures (for terminating the transmission lines prior to entering the
substation).

Table 3.5 displays all the initial tower type combinations available for the proposed TCN

PTL route.
Table 3.5 Structure Types Selection for the proposed PTL project
Light Heavy In-line Strain Terminal

Region Tower Types | Suspensior Suspensior Tower Tower Tower
Low i Medium Wind V V V V V
Area
Strong Wind loads Area X X X N/A N/A
Low Profile Tower Area V N/A N/A N/A N/A

Source: TCN

Lost Angle Optimization of Tower Types

The suite of towers identified above comprises a combination of suspension and angle tower
types. To determine the angles for which towers should be designed that will be cost
effective, a lost angle analysis was carried out. The lost angle anabysesved the
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nominated tower angle and compared its suitability against the actual deviation on the line
route.

The difference in angle between the nominated tower angle and the deviation is considered a
Al ost angl eo. The av emmagewitlo the tatah cost of the anglé an g
towers and the cost to develop and test a new tower.

The analysis considered various angle tower combinations and it shows that the most
economical option is to design 4 angle towers that can be used to coveltaivenfy range
of deviation angles:

0-0.4 degrees (0 deg suspension)
0.4-5 degrees (5 deg suspension also 0 deg in inline strain)

1
1
1 5-15 degrees (heavy suspension based on 45deg angle strain body)
1

15-45 degrees (strain)

Section Length Requirement

The strutures are designed with longitudinal strentjle the transversal direction and are
fully capable of dissipating a shock load within the next two or three spans and to prevent the
cascade failures. This eliminates any need for stop structures.

3.7.10 Tower Geometry

Phase Conductor Cross Arm Separation and Length

The line is designed for live line maintenance. As such, the power frequency and impulses do
not only determine the geometry withstand clearances required, but also by live line
maintenanceapproach and working distances. A minimum safe approach distance of

2,030mm for live bare hand work is required for 330/132kV line.

For low wind periods, the wind pressure used in calculating the swing angles is 0.1 kPa. For
high wind periods, the wind pssure was calculated for a 29€ar wind return period and
converting the 3 second gust to anthute gust. The ‘ninute guest wind will provide a
satisfactory operational performance with a probability of exceeding the calculated swing
angle of 1%.

Lightning Protection and Earthing

The earthwire crossarm length is calculated to provide adequate shielding to prevent a
shielding failure occurring in an area with a keraunic level of 10 as indicated in NIMET map
of thunder days.

The earthwire is placed above each top phase conductor at the same vertical distance of the
vertical phase to phase separation of the line designed fenatgized maintenance as
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opposed to the live line design. This is due to the increase in lengthase o phase
separation for a live line design. Industry practice has shown thettetgized maintenance
distance for eartlwire to phase is adequate to avoid flashover.

3.7.11 Structure and Foundation Requirements

1 Basis of Design: The structures kabeen designed to withstand minimum loading
requirements.

1 Structural Reliability: As mentioned earlier, the design life of the proposed PTL is 50
years with a reliability level of 3, which correspond to 2@@ar wind return period.

91 Design Actions
1 Wind Loading

The sitespecific wind parameters are based on the fact that the majority of the line is
orientated west to east and passes through open terrain.

A detailed examination of topographical maps indicated that most the line did not have any
issue with ncreased wind pressure due to local topographical features such as funneling or
expansion in valleys, hills, and escarpments.

In addition, the design considers the seasonal change in wind strength.
The structures are designed to withstand the wind conntiirsads follows:
1 Transversal wind,;
1 Oblique wind 22.5° inclination to transverse axis;
1 Oblique wind 45.0° inclination to transverse axis;

Failure Containment Load

The structures are designed to withstand unbalanced longitudinal conductor tension due to
failure of adjacent structure by considering the equivalent longitudinal loads resulting from
not less than any one third of all phase conductors on the structure being broken with a
nominal coincident wind velocity of 0.25 times the ultimate wind pressure.

Maintenance and Construction Loads

To minimize the structural loads on tower and provide suitable stringing methodology the
maintenance loads are considered for each complete phase or overheadrednting
worked on in turn.

The conditions are based tme worst weather conditions under which maintenance will be
carried out. The limiting wind velocity for maintenance work was taken as 10m/s (industry
work practice).

PageB5 of 455



ESIA of Lagos and Ogun States Transmission Project

3.7.12 Detailed Tower Design

The PLSCADD method for detailed tower designs is perfortoethe extent required to
extract the tower properties necessary for line optimization analysis such as tower geometry,
member sizes, and tower weight and tower models for PLSCADD optimum spotting and
performance verification checks.

The tower models areedigned using PLSower software package and inserted in the
PLSCADD line profile for optimal spotting (level 2 modeling). The structural and electrical
performance verification was carried out by using level 4 models and finite element analysis
(FEA). The FEA method calculates interactions between the tower members and attached
conductor loads by including structure flexibility matrices and hence produces more realistic
and more economical results compared with the traditionalmeractive model approbc

3.7.13 Material Selection

Towers shall be of steel material using hot rolled anglé) ctions and plates. In general
the following grades of steel shall be applicable:
1 Mild steel shall be Grade 250 (for plates) and Grade 300 (for angles)

1 Therecommended high tensile steel shall be Grade 350L0.

Since the responsibility of costly artine-consumingproduction of steel fabrication
drawings are with the contractor and can only start after the steel standard is approved,
any change of steel standas expected to have a limited influence on the project.

3.7.14 Tower Acceptance Testing

All tower types will be required to be full scale prototyped and then load tested prior to full
production to demonstrate that the developed designs meet the emliisements of TCN
technical specification.

The load tests are required to verify the force distribution in the tower members and assess
the efficiency of secondary bracing elements for each tower design.

All load tests will be in accordance with IEQ6@bG2 with agreed test procedures to simulate
design conditions as closely as practicable.
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ROW : {

Figure 3.9 Typical Double Circuit Lattice Tower

3.7.15 Foundation Selection and Optimization
The following foundation types are considered on the basis diype# encountered:

1 Bored undercut foundation which is formed by augering a hole into soil and extending
its base by forming a dAbell 0.

T Type AA0 is for dry stable soil
T Type D0 is for wet stable soil

91 Bored socketed foundation, formed by augeringa holeridoc k ; Ty pe fABO
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1 Mass concrete or spread footings formed by excavation of square holes in soil or rock.
The base may be straight sided or undercut depending on soil conditions and
construction methods.

T Type ACo0 is for dry stable soil,

T Type AC1l0 albleosoil, dry unst

T Type AEO is for wet stable soil,

T Type AE10 is for wet unstable soil

T Type AFO0O is mass concrete foundation in r
T Piled, consisting of driven steel pil es;

Further geotechnical investigations shall be carried out at a reduced intdr2&i® along
the PTL length in order to achieve the required accuracy of soil parameters.

The cost of the foundations represents a significant part of the overall line cost. Three options
are explored to reduce these costs without compromising the safsgin.

A. Minimum common parameters.

This option is based on less extensive geotechnical investigation and adopts more
conservative design parameters. The safety level is high. However, it will result in a
higher foundation cost.

B. Full geotechnical testingt each tower location.

This option will provide very accurate soil parameters at each tower location and
prediction of foundation type distribution. However, in order to reduce construction
cost the foundation design would be standardized and basgeénemal optimized
parameters that cover a reasonable amount of footings (target 90%). Therefore, the
option 2 cannot realize the full benefit from the extensive geotechnical investigations.

C. Reasonably frequent geotechnical testing and design based ameesig Soil
parameters.

The geotechnical investigation will produce values and reasonably accurate distribution
of soil parameters that will allow the determination of engineered soil parameters that
cover the majority of foundations (target 90%). Thgieeering parameters will be used

for foundation design. Construction personnel will be made aware of the assumed
parameters and guidelines will be issued to allow recognition of soils not conforming to
the adopted design parameters. The foundation incanforming soils will require
special design however this is expected to be a small percentage resulting in this option
producing the greatest cost/benefit.
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The design of each type of footing is based on the following measures, to ensure that the
soil corditions meet the assumed design criteria during construction:

T
)l

Foundation type testing;

A geotechnical consul tant wi | | revi ew
procedures;

The geotechnical consultant will provide steel pile driving acceptanceiarifearts
(based on testing records); and

The geotechnical consul tant wi | | train
assess soil parameters. In addition, the geotechnical consultant will provide
construction oversight of foundation installation tasere correct selection by
construction personnel.

Material Balance

Material balance recommended for the proposed project.
Concrete volume

0.32. ~.0.2 =0.056m3

0.32. ~.2.15 =0.607m3

o.72. ~ (1.02+0. 32+ 1 =100%8mM3 3)

1.02 ~. 0.05 0. 157m3.

=1.838m3

Concrete weight

1.838.2240=4117kg =4.117t

Each volume

b =2.2.85 x tan200 + 2.0=4.07m3

2.85. ° (2.0352 +1.02=2240m35 x 1.0)

-(0.607 + 1.018) =-1.625m3
=19.775 m3

Earth weight

19.775 x 1600 31.64t

Total weight resisting uplift 31.640t

+ 35.757t

3.7.16 Under Ground Transmission Cables

Although the preliminary design of the lines is based on overhead cables, in case the final
design considers underground cable in any section. Hencesléwvance of this information.
There are two main types of underground transmission lines currently in use. One is
constructed in a pipe with fluid or gas pumped or circulated through and around the cable to
manage heat and insulate the cables. The athersolid dielectric cable which requires no
fluids or gas and is a more recent technological advancement. The common types of
underground cable construction include:
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91 High-pressure, fluidilled pipe (HPFF)
1 High-pressure, gaslled pipe (HPGF)
1 Self-contained fluidfilled (SCFF)
1 Solid cable, crosinked polyethylene (XLPE)
3.7.17 Earthing and Protection Systems

Transmission line system protection has both electrical and mechanical aspects. For
mechanical protection, Buchholz, high temperatorke|evel relays including ndoad time
changer protection will be incorporated. The electrical main protection scheme of the power
transformer shall consist of numerical low impedance differential protection, high impedance
restricted earth fault for easiar connected transformer winding.

On the line, distance protection relays will be incorporated. Other protection devices will
include:

=

Over current and earth fault protection.

Surge Arresters protection scheme.

Reverse Power protection scheme.

Differential protection scheme.

Shunt reactor protection.

Bus bar and breaker failupgotection (numerical bus bar protection)
General earth mat and earthing system.

Safety and security.

Fire hydrant system for the transformers.

Under and over voltage B8} system.

Hi gh and under frequency relaybds operatio

= =/ =2 A4 -4 -4 A A5 A5 A -2

The towers and ground wire are major component of the line earthing, as they are
electrically clamped to the towers.

1 Lightening protection systems are installed as required to protect the lines and the
towers.

1 Isolators should be in place and used to kroilsupply finally during maintenance
activities.

91 All relays are in the relay room close to the control room for resetting when flagged
and recording the fault accordingly.

1 The control panel in the batation houses the switches, voltage meters, ammeters,
indication lamps, alarm horns, metering system, fault signal equipment, synchroscope
and the rest.
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3.8 Communication/Control System

For effective system operations, radio communication between thaidat crew in the
Substation with the other Substations in the Transmission network, or between the control
room officer and other field officers is imperative.

From inception frequency modulated (FM) radios was in vogue, in addition to use of walky
talky within an environment, but recent developments ushered in optical fibre ground wire
(OPGW) and SCADA system. This also includes the use of computer and software
application for even operational purposes, handsets and all inclusive. All known methods
applicable will be employed in the project. There is normally a communication wire at the top
of the Transmission line tower linkage to the radio room. Operational control panel showing
various feeder areas, taking hourly meter readings, phase voltages aitdringpriault
situations and load levels will be employed.

3.9 The Substations

A substation is part of an electrical generation, transmission, and distribution system.
Substations transform voltage from high to low, or the reverse, or perform as atbuffer
provide continuous power to the consumers even if there is a shortfall of power from the
source. Electric power may flow through several substations between generating plant and
consumer, and its voltage may change in several steps. A substation chage in
transformers to change voltage levels between high transmission voltages and lower
distribution voltages, or at the interconnection of two different transmission voltages.

Substations are normally outdoors and are enclosed by a wire fence. Hawegsidential

or high density areas, the substation may be indoors and even housed inside a building to
restrict the humming noise of the large transformers. The elements of a substation are shown
in Fig 3.11

A

ol
KL

oA P A

S

P

Figure 3.11 Elements of a substation
A: Primary power lines' side B: Secondary power lines' side
1. Primary power lines 2. Shield wire 3. Overhead lines 4. Transformer for measurement of electric
voltage 5. Disconnect switch 6. Circuit breaker 7. Current transformer 8. Lightning arrester 9. Main
transformer 10. Control building 11. Security fence 12. Secondary power lines

For this project, all the substations will use Air Insulated Substations.
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The AIS (see Fig 3.12) uses air as the primary dielectric from phase to phase, and phase to
ground instlation. They have been in use for years before the introduction of Gas Insulated
Substation (GIS). Most substations across all regions are AIS, which are in extensive use in
areas where space, weather conditions, seismic occurrences, and environmeertas @ec

not an issue such as rural areas, and favourable offsite terrain. The indoor AIS version is only
used in highly polluted areas, and saline conditions, as the air quality is compromised.

Figure 3.12A Typical AlS Substation (with transformers zoomed in)

The following are some points to explain the features of AIS:

1 The primary choice for areas with extensive space

1 With quality design, the system is viable due to the low construction costs and cost of
switchgear

1 Less construction time, therelore suited for expedited installations
1 Easy maintenance as all the equipment is within view.

1 Itis easy to notice and attend to faults.

3.9.1 Configuration of the Substations

Four substations are within the scope of this ESIA for Lot 3 (3 green fitlhde one
brownfield). The greenfield substations are located at Ejio, Ajegunle, Badagry, while the
existing Agbara will require an extension of the line bay to accommodate the new line from
Ajegunle. The configuration of each of the substations as web@slinates of location is in
Table 3.6 and the layout plan in Figures 3.13 and 3.14.
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Table 3.6 Location and Configuration of Substations
Size _ Outgoing bay
Substation| Location (UTM LGA/State of | Voltage | Incoming bay / for
Name | Zone: 31N land | class | transmission line
(ha)
330kV DC from 330kV DC to
Olorunsogo PS Likosi
Ejio | 523203.709mE L'é"/‘s'g’rzr o5 3 |330/ 132/ 330kV SC from 330kv DC to
Substation 756989.301mN Stateg 2| 33kv | Osogbo Ajegunle
330kV SC from lkeja | 132kVVDC to
West New Abeokuta
330Kv SC to
Aiequnie | 507769-196mE oﬁ/lgta 330/132/ gnschrgcbg}grom Sakete
JSQ/S 735269.385mN ' >0 ° | 25.1|  33kv J 132kVDC to
9 330KV SC from Agbara 132Kv d
State
to Badagry
*Agbara Ado NIL
oo | 509275.967mE Odo/Ota | 4 | 132/ | 132KVDC From
> 1 718978.996mN LGA, Oguy <~ | 33kv | Alegunle
Existing
State
Badagry 132kVDC F NIL
Badagry | 484303.490mE _ rom
SIS | 710894.910mN| - 2299 252 | 132/33KY jegunle

*No new land take is needed in existing Agbara Substation
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Figure 3.13 Layout Plan for Ejio Substation
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Figure 3.14 The Layout Plan for Ajegunle Substation

3.9.2 Functions of the Substations

The proposed substations are designed to function as follows:

1 As voltage control mechanism thgiuthe transformers to steyp or stepdown the
system voltage as case might be, thereby lowering transmission losses.

91 Correction of power factor in the circuits when the reactive loads are there to protect
the generating plants and increase efficiency.

1 For load shedding purposes on the distribution network there maintaining system
balance.

1 For the purposes of safety by switching and isolating the network during maintenance
work, using circuit breakers and isolators including load demand sharing.

1 Bus barsplitting for power distribution arrangement.
3.9.3 Substation Facilities

The spaces are meant to accommodate the following, in the minimum:

1 All transformers of the following sizes and ratings.
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0 Ejio (2x150MVA, 330/132kV + 2x60MVA 132/33kV)

o Ajegunle (2x150MVA, 330/132kV + 2x60MVA 132/33kV)

o Badagry (2x60MVA, 132/33kV).

0 Agbara (2x60MVA, 132/33kV).
All breakers and isolators.
All auxiliary transformers$ Voltage, current, reactor, instrument etc.
Line Bays as required.

Cable trenches, oil syms and drainage channels.

= =2 =2 -4 -4

Control room for system operations with offices, battery rooms, communication
section, conveniences, clock rooms, parking slots, cable/junk yard etc.

The substations are highly earthed to take care of excessive current at Malitibco A
robust environmental management system has been put in place to meet international
standard and local environmental regulations.

In addition, the substations are to be graveled even after laying a nylon cover on the ground
as a modern method to:

1 Keep the weeds away from growth.

1 Allow easy water rusoff to drain channels.

1 Improve the earthing system.

1 Keep the environment clean and clear.
3.10 Project Schedule

TCN is strongly committed to the completion of the proposed PTLs and substations, which
have estimated life span of 50 years, and every effort is geared towards actualizing this goal.
The proposed project execution schedule is presented in Tables 3.7, 3.8 and 3.9 (Gantt Chart)
and indicates that the process for selection of contractors tmeonoe in Q4 2019 wich will

take about 12 months to include foealification, tendering and contract signing. The actual
construction works of the transmission line will commence in last quarter 2020 and take
between 24 to 36 months to complete.

The implenentation schedule for the construction of the transmission lines and substations
would follow the undetisted duration. It should be noted that some of the phases and
activities will run concurrently to save time.
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Table 3.7 Implementation schedule forconstruction of Transmission lines

Transmission Lines

Phase | Phase Il Phase llI
Preconstruction
Line Route Studies Engineering  Procuremel Commissioning
ESIA and Construction (EPC) Project closure
RAP Final  Acceptance  Teg

(FAT)
12 months 24 months 3 months

Table 3.8 Implementation schedule for construction of Substations.

Substations
Phase | Phase Il Phase Il Phase IV
Design & Approval | Procurement & Construction Communication,
Manufacturing Project closure
6 months 12 months 24 months (canrun| 6 months
concurrently with par
of phase 2)

Invariably, some percentage variation is allowed in the duration for contingencies. In that
case, the average total duration for the entire project execution is put at 36months.
Construction works shall be scheduled at time crops have been harvested.
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Table 3.9

Bidding Schedule
Slection of Consultant (12 Months)

Proposed Project Implementation Scheule

Implementation Schedule (TCN proposal)

El
=

\7

Shortlisting Process for Consultant
JICA Concurrence on Shortlisting

Pledge

Signing of Loan Agreement

Selection of Consultant

Advertisement

Tech Evaluation

JICA Concurrance

Financial Evaluation

JICA Concurrence

Negotiation & Award

Slection of Contractor (21 Months)

PQ Process

Preparation of prequalification document
JICA Concurrence on PQ

Tender PQ

Prequalification (Evaluation)

JICA Concurrence on PQ Results and Document
Preparation of Bidding documents

JCA concurrence on Tender

Tender Process

Prequalified Applicants Tendering

Tender Technical Evaluation

JICA Concurrence on Tender Technical Evaluation
Tender Price Evaluation

JICA Concurrence on Tender Price Evaluation
Negotiation

Contract Including JICA Concurrence

Issuing L/C and L/Com

Construction (Lot 1 - 3) (24/36 Months)

Note: (1)Consultant requires only for supervision as owner Engineer. TCN Project team has the expertise to implement the procurement process for the selection of both Censultant and the Contractors
for the project. This is similar to arrangement for other Donars funding projects undertaking by TCN,

(2)Shortlist process for Consultant begins after the signing of the loan and continue with the selection process later after signing. However, PQ process for the selection of contractor expected to starts

January 2019 (6 months before the pledge while the actual tender process continue after the signing of the foan.
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CHAPTER FOUR
4.0 DESCRIPTION OF EXISTING ENVIRONMENT

The prevailing ecological conditions of the environment within which the proposed project
will be sited, as well as the soeé@onomic and health profiles of the affected settlements are
presented in this chapter. Components described include the pblgsimical environment
(meteorology, geology, sediment/soil type and distribution, surface/groundwater
characteristics), biological environment (location and distribution of benthos, plankton,
fisheries, flora and fauna characteristics), as well as smgwomic and health conditions
describing the demographic structure, culture, heritage sites, social and health status of the
people and their environment, including outcomes of consultations held.

The summary of baseline conditions is based on informatonced from literatures (see
relevant sections) as well as findings from a one season (dry) field sampling program
supplemented by secondary data from approved report (wet season), laboratory analyses of
samples obtained and so@oonomic and health sum specific to this ESIA. The data
acquired will be used in further environmental management decisions and future monitoring
of changes, if any, in the environmental components.

4.1  Scope of Study

Field studies and data collection for characterizationthef baseline conditions of the
proposed project environment covered, in line with the approved TOR by the FMEnv.

1 Climate and meteorology
f Air quality and noise levels
1 Geology/hydrogeology

Surface and ground water

= =

Soil and sediment

1 vegetation & fauna Wdllife

1 Hydrobiology, fisheries and

1 Socio economics/health impact, demography and community characteristics
4.2 Baseline Data Acquisition Methods

The acquisition of data basically involved field data gathering, measurements and the
collection of represgtative samples used to establish the environmental conditions of the
study area. This exercise involved a mdisciplinary approach and was executed within the
framework of a QHSE management system approach (details are spelt out in AZEndix

This approach assured that the required data and samples were collected in accordance with
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agreed requirements (scientific and regulatory) using the best available equipment, materials
and personnel. Elements of this approach include:

1 review of existing repost that contain environmental information on the study
area,;

1 designing and development of field sampling strategies to meet work scope and
regulatory requirements;

! premobilization  activities  (assembling of field team, sampling
equipment/materials calibrations/checks, review of work plan and schedule with
team, and job hazard analysis);

f mobilization to field; fieldwork implementation sample collection (including
positioning and field observations), handling, documentation and storage
protocols and procedures; and

1 demobilization from field; transfer of sample custody to the laboratory for
analyses.

4.2.1 Spatial Boundary and Size

A 700 m wide spatial boundary omaah side of the transmission Right of Way (RoW) was
taken. For the sub stations, a 3kmoundary was adopted.

4.22 Desktop Studies

Desktop studies involved the acquisition of relevant background information on the

environment of the study area. Materials that were consulted included approved reports on
previous environmental surveys in the area, publications, textbooks, articlesgetoaps the

area and similar environments. The list of materials consulted is specified in relevant
sections.

4.23 Field Sampling/Measurement

In order to effectively characterize the ecology and meteorology of study area and determine
seasonal variatits of specific environmentally related parameters, a one season field data
gathering exercise was performed betweefi @@vember through December 2017. The
specific objectives of the ecological field sampling were to determine:

1 ambient air quality ahnoise level of the study area;

1 physicechemical and microbiological characteristics of the soil within the study
area;

1 physicechemical and biological characterization of water and sediment samples
within the study area;

1 hydrobiology and fisheries resrces of the study area;
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communities.

vegetation characteristics of the area; and

wildlife abundance and diversity of the study area and environs;

establish the socieconomic and health status of the host and impacted

Table 4.1 presents an inventoof the biophysical and socioeconomics/health details
collected during field studies

Table 4.1 Inventory of Biophysical and SocialSamples
Environmental Actual o o
S/N Parameter/DetailgNo of samples requested by FMEsamples
Component
collected
, . [Thr h stream/ri .
Surface water  ppysico  chemic| (3) at each stream/ri, . points +
1 _ & microbial crossings in line with best analyti ontrol
&Sediments methods + control sample.
. . . . "
> lGround water Phy§|co | chemiciOne (1) no at each substation8 points
& microbial control. controls
Thirty-three (33) Representat
s ISoi Physico chemicisamples in line with best analyti33 points +
& microbial methods at 5km intervals + three|controls
control sample.
. . . 3 Nos. At h substation {gitu @33 ints +
4 |/Ambient air qualityCriteria pollutants . 0s. Ateac .su station t&itu @ points
different elevations) controls
. Sound/pressure 3 Nos. At each substation {gitu @33 points +
5 |Noise . ,
level different elevations) controls
Electromotive At the edge of the RoW/regulO points wer
6 |[EMF : .
force intervals and around substations |collected
2 Meteorolo Pressure, Relatii3 Nos. At each substation {gitu @33 points +
9y Humidity, different elevations) controls
10 transec
8 Biodiversity Taxa - each of 2had
totalling 20ha
. . [Human an All 68
9 |Socio economics |. - "
infrastructures communities

Pag

el01of 455



ESIA of Lagos and Ogun States Transmission Project

4.3 Analytical Methods

Samples collected from the field were analysed in Mifor Consult Laboratory using the
various methods shown in Table 4.2. Also shown onTdilge are the equipment detection
limits for the different parameters analysed.

Table 4.2 Laboratory Analytical Methods

Parameters Methods Detection Limits
Water Samples

Temperature®C) APHA 2110B -

pH APHA 4500HB -
Turbidity (NTU) APHA 2130B 1.0
Salinity (mg/l) APHA 2520B 0.01
TSS (mgll) APHA 2540D 1
TDS (mg/l) APHA 2510A -
Conductivity (uS/cm) APHA 2510A -
THC (mg/l) ASTM D3921 1.0
DO (mg/l) APHA 45000 G -
BOD (mg/l) APHA 5210A 0.5
COD (mg/l) APHA 5220D 0.8
Reactive Silica (mg/l) APHA 4500Si0, 0.1
Nitrate (mg/l) EPA 352.1 0.02
Phosphate (mg/l) APHA4500P D 0.002
Ammonium (mg/l) APHA 4500NH3 0.02
Calcium (mg/l) APHA 3111B/ASTM D3561] 0. 1
Magnesium (mg/l) APHA 3111B/ASTM D3561| 0.1
Potassium (mg/l) APHA 3111B/ASTM D3561| 0. 1
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Sodium (mg/l) APHA 3111B/ASTM D3561| 0.1
Lead (mg/l) APHA 3111B 0.20
Total Iron (mg/l) APHA 3111B 0.05
Copper (mg/l) APHA 3111B 0.05
Polychlorinated biphenyls (PCB] EPA8082A 0.1
Zinc (mg/l) APHA 3111B 0.05
Manganese (mg/l) APHA 3111B 0.10
Cadmium(mag/1) APHA 3111B 0.02
Total Chromium (mg/l) APHA 3111B 0.10
Mercury (mg/l) APHA 3112B 0.0002
Arsenic (mg/l) APHA 3030B/3114B 0.001
Sediment / Soil samples

pH (H0) ASTM D4972 -
TOC/TOM (mg/kg) BS 1377 -
Conductivity (mg/kg) APHA 2510B -
THC (mg/kg) ASTM D3921 10.0
Nitrate (mg/kg) EPA 352.1 0.02
Phosphate (mg/kg) APHA 4500P D/CAEM 0.002
PSD (mg/kg) ASTM D422 -
Calcium (mg/kg) APHA 3111D 0.1
Magnesium (mg/kg) APHA 3111B/ASTM D3561| 0.1
Potassium (mg/kg) APHA 3111B/ASTM D3561| 0.1
Sodium(mg/kg) APHA 3111B/ASTM D3561/ 0.1
Zinc (mg/kg) ASTM D5198/APHA 3111B| 0.05
Lead (mg/kg) ASTM D3111B /D5198 0.20
Mercury (mg/kg) APHA 3112B/ASTM D 3223 0.0002
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Arsenic (mg/kg) APHA 3030F/3114B 0.001
Total Iron (mg/kg) APHA 3111B/ASTM D5198] 0.05
Copper(mg/kg) APHA 3111B/ASTM D5198] 0.05
Cadmium (mg/kg) APHA 3111D/ASTM D5198| 0.02
Polychlorinated biphenyls (PCB{ EPA 9078 0.5
Total Chromium (mg/kg) APHA 3111B/ASTM D5198| 0.10

4.4  Climate and Meteorology.

Climate and Meteorology encompasses gstatistics of temperature, humidity, atmospheric
pressure, wind, rainfall, atmospheric particle count and other meteorological elements in a
given region over long period (&b years) of time. The climate of a location is affected by

its latitude, terrainaltitude, as well as nearby water body and their currents. Climates can be
classified according to the average and typical ranges of different variables, most commonly
temperature and rainfall. The climate of Nigeria is characterized by two rethmeaby
season and the wet season. These are dependent on two prevaitiagssEs blowing over

the country at different times of the year: the nadisterly air mass of Sahara origin (the
tropical continental air mass) and the humid maritimeraiss blowingrom the Atlantic (the
tropical maritime air mass). The two air masses blowing from nearly opposite directions meet
along a slanting surface (the InfBropical Front). The area about this front, where the air
masses to some extent mix, is called theritepical Discontinuity (ITD) or the Inter
ropical Convergence Zone (ITCZ). The Data presented are for a period ofotert{31)

years; from 1986 to 2016.

The studed area in Lagos and Ogun States) which is in the Western region of Nigeria,
situatel in the tropics aneéxperiences a fluctuating climate which is characterised by two
distinct conditions of wet andry seasons The wetseason occurs between April and October
with a brief break in Augustvhile the dry season occurs between Novembeivardh

4.4.1 Rainfall

The rainfall within the study area for the period measure, ranged from 24mm to 461mm with
an annual mean of 185.8mm in Ogun state and 25mm to 460mm with an annual mean of
185.5mm in Lagos state. Rainfall distribution was observéxe toighest in the month of July

and Sept and lowest in January and December for both Ogun and Lagos state respectively
(Figure 4.1).
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4 N

H Lagos state

m Ogun state

v

Figure 4.1 Average Rainfall for Lagos and Ogun state (NIMET, 1986&016)

Rainfall (mm)

Source: Nigerian Meteorological Agency (NIMET),2017

4.4.2 Temperature

The maximum and minimum temperatures recorded for Lagos and Ogun state by the
Nigerian Meteorological Agency (NIMET) over same climatic period is shown in Figure
4.2ab. From the data obtained the maximum temperature was highest in the month of March
for both Lagos and Ogun state and lowest in July. Minimum temperature for Lagos and Ogun
sate was highest in March, while the least temperature was also recorded in the month of
July.

m Lagos state

m Ogun state

Max. Temp CC)

month

\_ /
Figure 4.2a Mean Monthly Max. Temperatures for Lagos & Ogun state (1986 2016)

Source: Nigerian Meteorological Agency (NIMET), 2017
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4 N

H Lagos state

m Ogun state

Min. Temp (°C)

month
\ )
Figure 4.2b Mean Monthly Min. Temperatures for Lagos & Ogun state (19862016)

Source: Nigerian Meteorological Agency (NIMET), 2017

4.4.3 Sunlight

Data obtained from NIMET indicates that theposed project area is most intense between
the month of Nov and Feb for both Lagos and Ogun state. Lowest isolation was recorded
between the month of July and Aug for Lagos state and Jun and August for Ogun state.
Average sunlight hours for both statemged between 3 and 7 hours with an annual average
of 5 hours (Figure 4.3).

e N
H Lagos State

m Ogun state

Sun Light (Hr)

Month
\ J

Figure 4.3 Mean Monthly sunlight for Lagos and Ogun state (1986 2016)
Source: Nigerian Meteorological Agency (NIMET), 2017
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4.4.4 Wind speed

Wind speed for the proposetlidy area was observed to be highest in month of August for
both Lagos and Ogun state respectively. The lowest speed was observed in November for
Lagos state and in December for Ogun state (Figure 4.4).
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Figure 4.4 Mean Monthly wind speed for Lagos and @un state (1986 2016)
Source: Nigerian Meteorological Agency (NIMET), 2017

4.45 Wind Direction

Data obtained from NIMET revealed that south westerhd direction is prevalent in the
study area throughout the year (NIMEIB862016). However, during girseason, winds are
distributed in all directions, but predominantly Se@buthwest direction during the raining
season in both Lagos and Ogun State respectively.

4.4.6 Relative Humidity

Relative humidity is the ratio of the amount of water vapour in alieat a specific
temperature to the maximum amount that the air could hold at that temperature, expressed as
a percentage. For example, a reading of 100 percent relative humidity means that the air is
totally saturated with water vapour and cannot holdraore, creating the possibility of rain.
Relative humidity is usually higher in the wet season than the dry season because of rainfall
caused by precipitation of vapour in the atmosphere. Relative humidity was highest in the
month of July for Lagos and @g state. It was however, least in November for Ogun state
and in September for Lagos state (Figure 4.5).
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Figure 4.5 Annual Relative Humidity for Lagos and Ogun state (198&016)

Source: Nigerian Meteorological Agency, 2017

4.4.7 Cloud

Solar radiationtemperature and humidity have direct relationship with cloud development
and thus precipitation. Cloud formation is preceded by upward movement of humid air,
which leads to its expansion (against the diminishing resistance of the lowering pressure of
the surrounding atmosphere), and cooling. This cooling will lead to immediate condensation
in saturated air or to eventual condensation if the cooling is sufficiently prolonged. As the
rainy season approaches, there is a trend towards increased cloudinéss. iDetinshine

hours (and radiation) becomes more intense as the rainy season progresses.

45 Ambient Air Quality

Air generally contains water vapour, gases, and particulate matter in small but very variable
guantities (Oguntoyinbo and Derek, 1987). padlution is the presence in the atmosphere of
one or more contaminants in such quantities, characteristics, duration as to make them
actually or potentially injurious to human, plant, or animal life or to property, or which
unreasonably interfere with tleemfortable enjoyment of life and property.

4.5.1 Ambient Air Quality Measurement

Atmospheric gases were measured with the aid of Universal Gas Analyser MX6. This
equipment was calibrated and held at-#ength towards the direction of the prevailing wind

The value of the atmospheric concentrations of each gaseous pollutant was read off directly
on the equipment screen and data documented.

Ambient air quality measurements wascarried out on site ursisgu digital meters (Table

4.3 and Plate 4.1) at 36cations with three of the locations as control points (control points
were outside the spatial boundary). The sampling location is shown in Figure4.6.Noise
quality measurement was also carried out at same locations of air quality sampling.
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Table 4.3 List of Air and Noise Quality Equipment Used in the Study

Parameter Equipment Detection
Limit

Total Suspended Matter | Casella Cel Micro Dust Pro 880nm 0-250mg/m3

Hydrogen sulphide Gas Alert Extreme (BW Technologie] 0-1000ppm
Model GAXT-H-DL

Carbon monoxide Gas Alert Extreme (BW Technologiel 0-1000ppm
Model GAXT-M-DL

Sulphur oxides Gas Alert Extreme (BW Technologie] 0-1000ppm
Model GAXT-S-DL

Ammonia Gas Alert Extreme (BW Technologiel 0-1000ppm
Model GAXT-A-DL

Nitric Oxide Toxi RAE Il PGM-1140 0-250ppm

Nitrogen iv oxide Gas Alert Extreme (BW Technologiel 0-250ppm
Model GAXT-N-DL

Carbon iv oxide Alnor CF910 0-005ug/L

Total Hydrocarbon (THC) | Crowcon Multi Gas indicator ND

Noise Level Pulasa Sound Metre Model 14 35-130dB

Meteorology Aeroqual aerocet series 531 0-1000ug/m3

Chlorine (C}) Cl, Crowcon Gasman S/N: 19812H ND

Hydrogen Cyanide (HCN)| HCN Crowcon Gasman S/N: 19773H ND

Source: EEMS survey, 2017
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Plate 4.1 Air quality sampling and Irsitu Measurements

Source: EEMS survey, 2017

Measurements were conducted between 07:00 and 19:00hrs Nigerian time, for air
measurements. Specific locations for measurements were selected with consideration for
concentrations of human recep such as residential areas, commercial areas, hospitals,
churches schools and farmlands. Theoodinates of the sampled locations for air quality are
presented in Table 4.4 and sampling map in Figure 4.6.
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Figure 4.6 Sampling Map for Air Quality and Noise.

Table 4.4 AirQuality /Noise Sampling Locations

CODE | Latitude | Longitude | Elevation | TIME | Description

ANL | 6.848333 3.212303 | 156 16:22 | Ello Proposed substation; bullp environmen
mostly residential, a lot domestic activities, e

AN2 6.835194 3.215243 | 40 16:53 Ejio: Pere.nnlal_ water body; built up arei
mostly residential etc.

AN3 6.84818 | 3.19353 |43 17:41 | Apomu; Buildings and farmlands

AN4 6.82091 | 3.14915 | 347 1818 Ekundayo; Secondary forest interspersed v
farmlands, unpaved road.
Alakpakolsale;  builtup mostly residential

ANS 6.79127 | 3.12773 | 769 11:45 | secondary forest, unpaved road, fire spots
commercial and domestic activities, etc
Ogunwede; sand mining activities, spars

ANG 6.78117 | 3.12114 |48 09:08 | built up, secondaryforest interspersed wit
farmlands, etc
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CODE | Latitude | Longitude | Elevation | TIME | Description

AN7 6.76281 | 3.12012 | 76 10:29 g)tIéeOJl; residential area, partially paved rog

AN8 | 6.74336 | 3.11125 |77 15:3 | lemo/Olori; - built up, secondary fore
interspersed with farmland, etc.

AN9 6.72053 | 3.11173 | 39 17:04 | Adie-Owe; Farmlands and buildings

AN10 | 6.70468 | 3.09478 |48 09:19 | Leshi; residential, Track roads and farmlands

79

AN1L | 6.598534| 3.050337 10:23 Iberese Buildings, secondary vegetation
track road

AN12 | 6.65396 | 3.07285 | 47 13:30 Ajegunle proposedubstation; Buildings, rive
and track road

AN13 |6.623711 3.044007 |55 11:56 | Apena Buildings , - swamp, sacred sites
farmlands

AN14 | 6.62757 | 3.06336 | 67 12:30 Ojuiroko; Buildings, secondary vegetation a
track road

AN15 |6.50876 | 3.08114 | 220 09:19 | Agbara Buildings, factories swamp,

AN16 | 6.493144 3.085523 | 57 11.06 | Olaoparun; - builup _ environment  most
residential, a lot domestic activities, etc.

AN17 | 6.493657 3.06941 |55 14:53 | Buildings, secondary vegetation and track ro

AN18 | 6.50758 | 3.06592 |67 16:00 | Idoluba; Track road, buildings and farmlands

AN19 | 651776 | 3.05383 | 85 16:31 Kofelerin; Buildings, secondary vegetation a
track road

AN20 | 6.52505 | 3.05039 | 112 16'56 Idayin Buildings, secondary vegetation 3g
track road

AN21 | 654203 | 3.02022 |68 17:26 Egudu; Buildings, secondary vegetation é
track road

AN22 | 6.58203 | 3.02676 |93 09:36 | Buildings, secondary vegetation and track ro
Ajogb-Akia; builtup mostly residential, an

AN23 | 6.55845 | 3.03179 | 703 17:51 primary school, secondary foreafjpaved road
fire spots for commercial and domes
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CODE | Latitude | Longitude | Elevation | TIME | Description
activities.

AN24 | 657327 | 3.00441 | 48 09:15 Whezume; res@entlal area, Building
secondary vegetation and tracks.

AN25 | 6.55814 | 2.99707 | 207 09:45 Isunba;.bunffu!o'enwronment mostly residentiz
domesticactivities, etc.

AN26 | 6.857577 3.175392 | 44 Kooko Health Resort, builtup area, second
vegetation

AN27 | 6.54501 | 2.97633 | 205 12:31 | Onilogbo; sparsely buitip; unpaved road, etc

AN28 | 6.43715 | 2.854784 | 94 15:21 Yafin/ Alakotomeji; Swamp , sacred si@nd
secondary forest
Okushuldolomo; sparsely built up, Gmalina g

AN29 | 6.454805| 2.877052 | 88 16:05 | Shea plantation, secondary forest interspe
with farmlands,

AN30 | 652727 | 2.95207 | 79 16:22 Bandu;. residential area, Swamp, seconc
vegetation anfarmlands

AN31 |6.43063 | 2.866802 | 100 16:44 | Buildings, secondary vegetation and track rc

AN33 | 6.520993 2926793 | 100 17:27 janvhe; Buildings, secondary vegetation &
track road

AN34 | 6.472078| 2.902143 | 77 08:54 | Tohun, swamp

AN35 | 6.498304 2.915149 | 902 14:12 | Erekiti/Iragbon axis, Swamp

AN36 | 6.411563 2.857518 | 44 09:36 Yafin/ Alakotomeji; Swamp , sacred site a

secondary forest

SOURCE: EEMS survey, 2017

4.5.2 Ambient Air Quality Result

Result of this study was presented according to the various sections of the study as presented
in Table 4.5, while Appendi8.2 contained detailed result. Particular attention was paid to

the Greenhouse gases (GHG) like R0 and CH.
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Table 4.5  Ambient Air Quality Result Measured in the study Area

SAMPLING |SO2 |NO2 |co2 |voc |Hcl |co H2S S
PARAMETER | (ppm) | (ppm) | (ppm) | (PPM) | (PPM) | (PPM) | ooy [~
EJIO - AJEGUNLE SECTION

Mean 06 |0 4416 |017 |0 068 |04 |0.04380
Min 0 0 303 | 006 |0 0 0 0.007
Max 35 |0 676 | 041 |0 3.7 27 01318
AJEGUNLE - AGBARA SECTION

Mean 26 |0 5186 |0.11 |0 0.15 |1.8 |0.00692
Min 0 0 313|005 |0 0 0 0

Max 67 |0 847 017 |0 14 3.4 00127
BERESE - BADAGRY SECTION

Mean 32 |0 4147 |014 |0 05 12 ]0.01164
Min 0 0 297 004 |0 0 0 0.0026
Max 50 |0 491 | 065 |0 2.8 3.1 |0.0366
Overall ‘mean|, o |, 465.9 | 014 |0 0.5 11 |0.020925
for all areas

Secondary

data  (ICCL | <0.10 | NA <0.10 | <0.10 |NA |<0.10 |<0.10 | NA
2015)

WHO/EMENV 008

daily 0.002 | /o 5000 | 0.1 1020 | <10 |0.150.25
limit(ppm) '

Source: EEMS survey 2017. *NA=not available

1 Suspended Particulate Matter

These are finely divided particles (solid and liquid) of 0.01 to over 100 microns in diameter,
suspended in ambient air (Larry and Loren, 1977). These particles when exist alrabéetole
limit in the atmosphere can initiate a variety of respiratory diseases (bronchitis, emphysema
and cardiovascular diseaseA)so, fine particles may cause cancer and aggravate morbidity
and mortality from respiratory dysfunctions (CCDI, 2001).
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The result showed that SPM10 concentrations were generally below WHO/FMEnv regulatory
limits of 0.150.25ppm for the various section of the study area. This result indicated a non
contaminated air in the various sections of the study area. However, one conttoinp
Idobarum community (outside the spatial boundary along Ajegiuagbara section), had
concentration below equipment detection limit.

1 Carbon Monoxide

Carbon monoxide (CO) is a colourless, odourless and tasteless gas produced by the
incomplete combstion of carbonaceous materials or fossil fuetgs, oil, coal and wood.
Adverse health effect has been observed with carbon monoxide concentrationsl@pfpéh

for 8 hours (Canter and Hill, 1977) while prolonged (45 minutes to 3 hours) exposure to
corcentrations of CO between 200ppm and 800ppm often results in severe headache,
dizziness, nausea and convulsions (CCDI, 2001).

The result indicated concentrations below WHO/FMEnNv regulatory limits, hence, no health
or environmental concern shall be podddwever, increase in CO levels is projected during
all phases of the project for which mitigation measures are proffered.

9 Sulphur Dioxide

Sulphur dioxide (Sg) is a colourless gas produced from biological decay and forest fire
releases. It is also produtdrom the combustion of sulphwontaining fuels, smelting,
manufacture of sulphuric acid and incineration of refuse and production of elemental sulphur.

SO, gas is known to be a harsh irritant, and is capable of aggravating asthma, bronchitis and
emphyema (CCDI, 2001). Also, sulphuric acid aerosols (formed from dissolved sulphur
dioxide) will readily attack building materials, especially those containing carbonates such as
marble, limestone, and mortar.

From the result Soconcentrations were observeaalbe above WHO/FMEnv limits in some
sampling stations. Specifically, two sampling stations (Ejio village and at Ajegunle village)
were observed to be high in concentration, while other points inAigigunle section
recorded values below equipment dateciimits. This increased SQevels were observed

in the afternoon among communities in AjeguAlgbara section and evenings for
communities along Bered®adagry section. This could be attributed to variations in fossil
fuel emissions during times of tliay. However, the S{evel is not projected to exceed the
regulatory limits during all phases of the project life cycle.

1 Nitrogen Dioxide

Nitrogen dioxide (NQ) is a member of the family of highly reactive gases called nitrogen
oxides or oxides of nitigen, which are formed during combustion processes. re€ults

when fuel is combusted at high temperatures and occurs mainly from motor exhaust and
stationary sources such as electric utilities and industrial boilers (Canter and Hill, 1977, SIEP,
1995). Itis the only oxide of nitrogen that has been shown to have significant human health
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effects, with exposure to concentrations higher than 0.5ppm (Intyiggering changes in
pulmonary function in healthy people (SIEP, 1995).

Concentration of N@in the \arious study section was observed to be below equipment
detection limit and thus below WHO/FMEnv regulatory limits. Hence it poses no health
implication in the study area. However, corona effect is projected to increaséeM s
during the operation phefr which mitigation measures have been proffered for in Chapter
Six.

f Hydrogen chloride (HCL)

Hydrogen chloride is a gas at room temperatuelution of hydrogen chloride in water
forms hydrochloric acid. It is irritating and corrosive to any tissuecontacts. Brief exposure

to low levels causes throat irritation. Exposure to higher levels can even result in rapid
breathing, narrowing of the bronchioles, blue coloring of the skin, accumulation of fluid in
the lungs, and even death.

Hydrogen chlorideis formed in the air during the burning of plastics. Other releases of
hydrogen chloride into the atmosphere are however removed by rainfall, limiting the chances
of exposure to high levels of this compound by breathing ambie(itlaivay and Guilbault,

1978) According toHlavay and Guilbault (1978)air concentrations above 5ppm can cause
irritation. However, concentrations recorded for the various sections of the study were below
equipment detection limisnd thus posed no &léh implication in the study area.

1 Volatile Organic Compound

Volatile organic compounds (VOCSs) are organic chemicals that have a high vapour pressure
at ordinary, roortemperature conditions. VOCs are numerous, varied, and ubiquitous. They
include bothhumanmade and naturally occurring chemical compounds. VOCs play an
important role in communication between plants. Some VOCs are dangerous to human health
or cause harm to the environment. Anthropogenic VOCs are regulated by law, especially
indoors, whereoncentrations are highest. Harmful VOCs are typically not acutely toxic, but
instead have compounding loteym health effects. Because the concentrations are usually
low and the symptoms slow to develop, research into VOCs and their effects is difficult
Volatile organic compounds are produced naturally through biological mechanisms such as
metabolism. Industrial use of fossil fuels produces VOCs either directly as products (e.qg.
gasoline) or indirectly as bgroducts (e.g. automobile exhaust). In addgitio their indirect
impacts through photochemical ozone formation, some VOCs directly affect human senses
through their odour; some others exert a narcotic effect while certain species are toxic with
particular concern on cancer induction (Ajao, 1989).

Concentration of VOCs in the various study sections were within WHO/FMEnv regulatory
limits, except for one sample point (ABO312SS/AQ/N34) in Beimaagry section.
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Elevated concentratiortd VOC in this areais presumably due toumerous perform
wearirg persons boarding thontu.

1 Hydrogen Sulphide

Hydrogen sulphide (}8) is a toxic, odorous and corrosive gas, which is rapidly oxidized to
SO in the atmospheres. Its presence in the atmosphere could result from storage tanks and
process vents. Expoguto concentrations in excess of 500ppm can be fatal (SIEP, 1995).

Generally, concentrations recorded for the various section of the study were within
WHO/FMEnv permissible limit of <10ppm, hence poses no health and environmental
concern in the study area.

1 Carbon dioxide (CO2)

Carbondioxide (COy) is the primary greenhousegas emitted through human activitie.
Themain human activity that emits CO2 is the combustionof fossil fuels (coal, natura
| gas and oil)for energy and trangortation, although certain industrial processesand la
nd-use changes als@mit CO..

CO, concentrationsneasuredhn the studyareaduringfield samplingwerebelow WHO/FME
nv permissible limits of 5000ppm. This result indicates no health/envirdaingoncern in
the study area.

4.6 Noise Quality and EMF (Electromagnetic fields)

4.6.1 Noise Quality Measurement

Noise is a periodic fluctuation of air pressure causing unwanted sound. Apart from causing
disturbance to the affairs of man, long term exposure to excessive noise can damage health
and have psychological effects (SIEP, 1995). The effects of noise oentssigenerally

relate to the annoyance/nuisance caused bghbg and longterm high noise levels. Also,
disturbance to wildlife is significant especially during breeding seasons and/or when rare
species are present. The rate at which these fluctuati@uspressure occur is the frequency,
expressed in hertz (cycles per second). The range of sound pressures encountered is very
large and to keep numbers in manageable proportions, noise levels are measured in decibels
(dB), which have a logarithmic seal Mo st | egi sl ations and mea:
frequency weighting, dB(A) which covers the range audible to the human ear. A 10dB (A)
typically represents a doubling of loudness.

Sound pressure or acoustic pressure is the local pressure deivatidhe ambient (average,

or equilibrium) atmospheric pressure caused by a sound wave. Sound pressure in air can be
measured using a microphone, and in water using a hydrophone. The SI unit for sound
pressurep is the Pascal (symbol: Pa). Sound pressekell (SPL) or sound level is a
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logarithmic measure of the effective sound pressure of a sound relative to a reference value. It
is measured in decibels (dB) above a standard reference level. The commonly used "zero"
reference sound pRMSswhighrissusually comasidered the thrésilokl Bfa
human hearing (at 1 kHz). Noise levels are usually altered during installation and servicing of
the transmission line. The regulatory limit for noise provided by the FMENYV is specific to
the workplace (908 (A). However, noise due to construction and installation of the
transmission line and associated facilities are expected to rise. The IFC, WHO and FMEnv
limits shall be used to benchmark the ambient noise levels measured in the project area. Table
4.6 pesents the WHO guidelines for community noise.

Noise measurements were conducted in accordance with IFC 2012 standard. The document
implies measurement of noise with respect to the various +haivgats present in a given

area. In this study the mictwaktats present are houses, farmlands, religious grounds and
hospitals.

The ambient noise level was measured in different stations (selection criteria was earlier
explained) with the aid of a hand held Pulsar Sound Level Meter about 1.9 m high during the
dayand night. Night measurements were imperative since trucks are also expected to move
at night time. This meter has a Liquid Crystal Detector (LCD) where readings are displayed
for observation. The noise level was read off from the LCD after about 2rtmiges of
display. It is expected that the measured ambient noise levels and the regulatory guidelines
will be the standards against which noise will be assessed during the course of constructing
the transmission line. Plate 4.2 shows measurement & lewisl.

Table 4.6 ~ WHO Guidelines for Community Noise

Time
o : " LA LA
Specific Environment Critical Health Effect(s) eq(d base MU
B) fast (dB)
(hours)
Serious annoyance, daytin g5 16 -
and evening.
Outdoor living area
Moderate annoyance, daytin
and evening. 50 16 -
Dwe”ing’ indoors SpeeCh |nte”|g|bl|lty and
moderate annoyance 35 16
daytime and evening.
45
_ 30 8
Inside bedrooms Sleep disturbance at night.
Outside bedrooms Sleep disturbance, windo| 4° 8 60
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open (outdoor values).
Speech intelligibility,
School classrams and pre| disturbance of informatio 35 During |
schools, indoors extraction, messag class
communication.
_Preschools bedroomg Sleep disturbance 30 S_Ieeplng 45
indoors time
School, playgroung Annoyance (externaource) | 55 During | _
outdoors play
Sleep disturbance at nig
time 30 8
Hospitals, wardroomg
. 40
indoors
Sleep disturbance at daytin 30 16
and evenings.
Hospitals, treatment room| Interference with rest an " ] ]
indoors. recovery.
Industrial, commercia
shopping and traffic area] Hearing impairment 70 24 110
indoors and outdoors.
Ceremgnles, festivals ar Hearing . impairmen| , - 4 110
entertainment events. (patrons:<5 times/year)
Public address, indoors ai Hearing impairment 85 1 110
outdoors
Music through Heanng impairment  (free gsua | 1 110
headphones/earphones | field value)
Hearing impairment (adults)
Impulse sounds from toys _ _ _ ) ) 140#2
fireworks and firearms. Hearing Impairmen 120#2
(children)
OUtdOOI‘S.In parkland an Disruption oftranquillity #3
conservation areas

#1: as low as possible; #2: peak sound pressure (not LAmax, fast), measured 100mm from
the ear; #3: existing quiet outdoor areas should be preserved and the ratio of intruding noise
to natural background so should be Kept; and #4: under headphones, adapted toffede

values.

Pagell19of 455



ESIA of Lagos and Ogun States Transmission Project

Plate 4.2 Noise and EMF level Measurement at Ekundayo

4.6.2 Electromagnetic fields (EMF)

EMF is a combination of invisible electric and magnetic fields of force. They are generated

by naturalpenomena | i ke the Earthdéds magnetic fie
through the use of high voltage power linEtectric utility workers typically have a higher
exposure to EMF than the general public due to working in proximity to electria fioe®

Exposure to EMF above 0.3 T tostifuladonaf T cau.
peripheral nerves and muscles, shocks and burns; elevated tissue tempamndtatekihood
leukemia (ICNIRP, 2003). Tree Growth Regulator and Herbicide Comtethods used in
transmission line right of way have been reported to also pose adverse health effects
(ICNIRP, 2003).

4.6.3 Noise Quality and EMF result

Table 4.7 shows the summarized result of noise and EMF measurement, while Appendix 3.3
presents detaiteresult for both noise level and EMF respectively.
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Table 4.7 Noise and EMF Measurements in the Study Area

EMF
SAMPLING CODE | Noise dB(A) (L(fBFA) (Ld“g'AN)' LMAX. (dBA) Co)
EJIO - AJEGUNLE SECTION
Mean 60.3 66.7 34 61.4 0.34
Min. 52 57 29 54 0.32
Max. 75.6 88.2 43 70 0.37
AJEGUNLE - AGBARA SECTION
Mean 63.2 67.9 28.3 60.1 0.33
Min. 53 57.7 23 47 -
Max. 74.7 84.5 42 78 -
BERESE - BADAGRY SECTION
Mean 40.6 60.2 30.9 59.6 0.31
Min. 30.8 49.9 22 40 0.29
Max. 51 72.7 38 76 0.33
Ggggg
(Slg‘é;_n)dary data) 56 4. 60 NA
ICRNIP Limit for EMF 0.30.4

WHO/FMEnNnv Regulatory daily limit for Noise

- 105 db(A) per hour or 90dB(A) per day for

General Noise Level limit
prolonged exposure

School 45 (day) 35 (night)

Hospital 30 forday and Night

Residential 45 for Day and 35 for Night time
Farmlands 40 for Day and 45 for Night

* EMF was measured at 50Hz

Source: EEMS survey, 2017
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The results as presented in Table 4.7 indicated an elevated noise level above the day time
threshold spulated for the various environments (school, hospital, residential and farmlands)
for all the sections except for BeresBadagry section which recorded slight increment
above the threshold for residential areas only in two of the stations (NQ33 angl).NQ3
However, these results were within the general noise level of short exposure of 105dB (A) or
that of prolonged exposure of 90dB (A) and compared favourably well with the obatained
secondary data.

Regarding to EMF, results of this study as presented in Table 4.7, were within the limits set
by ICNIRP.

4.7 Meteorology Measurements (Micro climatic conditions)

The prevailing micro climatic conditions (temperature, rainfall, humidity and atmospheric
pressure) operating in the study area was measured on the field.

Climate encompasses the statistics of temperature, humidity, atmospheric pressure, wind,
rainfall, atmospheric particle count and other meteorological elements in a given region over
long periodof time. However, measurements of these climatic elements could be measured in
a smaller area over a shorter period. This is known as micro climatic measurements. Local
condition of relative humidity, temperature, atmospheric pressure Wind speed amidrdirec
were measured with the aid of Aeroqual aerocet 531. This equipment was calibrated and held
at armlength towards the direction of the prevailing wind. The value of the climatic elements
was read off screen and data documented. The sampling locatiorsde and air were same

for meteorology. Result of this study for the various sections investigated is presented in
Table 4.8, whereas, Appendix 3.4 contained detailed result.

Table 4.8 Summary Result of OnSite Meteorological Measurement

SAMPLING Wind speed| Wind  direction 0
PARAMETER (m/s) (%) TEMP. (CC) | RH (%)
EJIO - AJEGUNLE SECTION

Mean 2.1 - 32.8 64.9
Min. 1 - 28.1 43.7
Max. 4 - 37.6 91.8
AJEGUNLE - AGBARA SECTION

Mean 2.9 35.9 52.2
Min. 15 30.1 40.3
Max. 4 38.3 78.5
BERESE - BADAGRY SECTION

Mean 1.8 33.2 67.9
Min. 1 27.5 55.2
Max. 3 36.2 87.1

Source: EEMS Survey, 2017
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Temperature

The temperature result presented in Table 4.8 during the study was within the recorded range
obtained from NIMET for the entire study area.

However, Oluwajobi et al., (2012) showed a linear relationship between temperature and
conductor length.Expectedly, during construction and operation phases, as ambient
temperature increases, the outstretched conductor length is expected to incraatiag,ires

sag increase and decrease in conductor tension. This phenomenon was factored in proffering
mitigation measures in chapter six.

Relative humidity

The amount of atmospheric humidity in the various sections studied was observed to be
within data olained from NIMET for the entire study area. However, the highest value of
91.8% and 87% were recorded in Afgegunle and BeresBadagry section respectively.

Qin et al., (2014) showed a direct relation between increase in humidity levels and NO
concentations. As stated earlier, this projected higher intensity in corona effect from this
parameter and other sources were factored in during impact prediction in chapter 5.

Wind Direction and speed

The wind patterns follow the dynamic migratory movementhefintertropical front (ITF).

The result indicated a predominant neetisterly or harmattan winds which is typical of dry
season with a low soutlesterly wind direction (Figure 4.7). The nesniformity of result
recorded in this study were withihd range recorded by NIMET for the entire study area
(19862016) and agreed with the findings in Oluwajebial.,2012. The linear relationship
shown between wind speed and elevated levels of tension in conductors during power
transmission as a causal tacin power failure (Oluwajobet al.,2012) was considered (in
chapter 5) when the project was superimposed on the the values obtained for this parameter.
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Figure 4.7 Wind Rose for Proposed Area Based on Microclimatic Data

Source: EMS survey, 2017

4.8 Geology and Hydrogeology
4.8.1 Regional Geology

Lagos and Ogun state shares similar geologic settings. Lagos and Ogun state lies within the
Dahomey Basin, an extensive sedimentary basin, spanning from southeastern Ghana in the
west tothe western flank of the Niger Delta. Only the eastern part of this basin is within
Nigeria (Figure 4.8). Structurally, the basin is bounded to the west by fault and other tectonic
structures associated with landward extension of fracture zones. Thaesbseparated from

the Benue trough by the Okitipupa ridge (Adegoke, 1969), the western flank of which
consists of horst and grabens structures (Omatosola and Adegoke 1981).
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Figure 4.8 Stratigraphy of Eastern Dahomey Basin

The sediment outcrops in antaate belt is roughly parallel to the ancient coastline. The
oldest dated sediment onshore consists of lower cretaceous grits and sandstones interbedded
with mudstone. The continental sediment was deposited in series of rapidly sufsidling
controlled depression on the basement complex. They are progressively overlain by finer
detrital sandstones, siltstones and shales of a transitional nature.

Different studies conducted by Adegoke in Kogbe, 1976 and Whiteman, 982 among others
showed a stratigraphic succession (Table 4.8) that began with the mostly marine cretaceous
Abeokuta formation at its base, lying uncomfortably on the Precambrian Bassongpiex.

The Paleocene Ewekoro formation is deposited conformably the Abeokuta formation which
is succeeded by the Eocene llaro formation. Quaternary alluvia deposits of unconsolidated
and unsorted sands, clays and silts are the youngest sedimentdimarea.

Stratigraphy of Dahomey Basin

The stratigraphy of the basin (Table 4.9) as described by various workers is enumerated as
Abeokuta group, Ewekoro formation, Oshosun formation, llaro formation and coastal plain
sands and alluvium

Abeokuta group

Abeokuta group is the oldest unit of the eastern Dahomey basin (Jones and Hockey, 1964). It
consists of poorly sorted ferruginous grits, conglomeratic sands, siltstones, clays and shale.
The age of the group is neocomian to Maastrichtian (Adegoke and Omdt88D, Agagu,

1985). Abeokuta group can be subdivided into three members based on Agagu (1985) and
they are:
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Ise member

| se member i's the ol dest me mber of the forn

consists of grits and siltones. The Precammbbasement complex is overlain by coarse to
medium grained sandstones and grits with interbedded kaolinitic clays (Omatsola and
Adegoke, 1981). Neocomian in age and more than 600m of this formation was penetrated in
Ise-No2 well and similar sections areposed near OdRemo.

Araromi member

Araromi member overlies the Afowo member. It is the youngest of the cretaceous sediments
in the eastern Dahomey basin (Omatsola and Adegoke, (1981), it is also known as the
Araromi Shale (Reyment, 1965). It consistdiné to medium grained sands at the base and
overlain by shale and siltstone beds with thin interbedded lime stones and marls (Ogbee,
1972).

Table 4.9 Stratigraphic Succession in Dahomey Basin Area

Age Adegoke (in Kogbe 1976)
Recent Alluvium
Oligo-Pleistocene Benin formation

Eocene llaro Formation

Oshosun Formation
PalaeoceneLower Eocene Akinbo formation
Cretaceous Araromi formation

Afowo formation

Ise formation

PreCambrian Basement complex

Source: Omatsola & Adegoke, 1981
Afowo member

Afowo member overlies the Ise member and consists of coarse to medium grained sandstones
with thick interbeds of shales, siltstones and clay stones. The shale compuneases
progressively from the base to the top. The lower part of the formetioch deposited is
transitional with mixed brackish to marine horizons that alternate with well sorted, sub
rounded clean loose fluviatile sands (Billman, 1976). This according to Omatsola and
Adegoke (1981) indicates a littoral or estuarine fskmre avironment in which water level
fluctuates. Billman, (1992) assigned a Turonian age to the formation while the upper part
grads into the Maastrichtian. They outcrop at the northern part of the basin and along the
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Okiti pupa ride Sequence. The shales arg Y@ssiliferous bearing abundant planktonic and
benthic foraminifera and ostracodes (Billman, 1976). Towards the top the shales are mostly
marine and generally rich in organic matter. Omatsola and adegoke, 1981 put the age of this
formation between Maasthtian and early Paleocene.

Ewekoro Formation

This is predominantly highly fossiliferous lime stones (Adegoke, 1969; Adegoke and
Omatsola 1981) the formation consists of marl and its arenaceous content increases towards
the base and grades into the uhdeg predominantly sandy Abeokuta group. The formation

is extensive and traceable over a distance of about 32km continuously from Ghana eastwards,
towards the eastern margin of Dahomey Basin. The thickness of the formation is about 30m
at Ewekoro quarryOgbe (1972) further modified this and proposed a fourth unit. Strati
graphically, the units are: Sandy biomicrosparite, shelly biomicrite, algal biosparite and red
phosphatic biomicrite

The sandy biomicroparite is light to brownish gray. It is a sandgdtone with stratification
accentuated by variations in the quantity and grain size of the interbedded quartz and
glauconite. The shelly biomicrite consists mainly of pure shelly limestone and it grades into
the biomicropharite. There is a sharp contabere the shelly biomicrite is overlain by
biosparite. Little ferruginous material appeared in the limestone, which has -drhgin

prey color. The algal biosparite limestone overlies the shelly biomicrite unit with the top of
the unit been eroded. Thedrghosphatic biomicrite is red, very dense and rich in phosphate
and bone fragments (Ogbe, 1972). Reyment (1965) suggested a Paleocene age and associated
it with shallow marine Akinbo formation overlies the Ewekoro; consist of thick grey
fossiferous shaleabout 10m thick. The formation also comprises lower and upper units
separated by loose shally glauconitic band of about 0.3m (Ogbe, 1972).

Oshosun Formation

This is characterized by a dull, red, siliceous sand mudstone with inclusions of phosphatic
and glauconitic materials in the lower part of the formation. The upper part is made up of
medium to coarsgrained silty sandstones (Adegoke, 1969) continental in character, lacking
in fossils and Eocene in age. He concludes that the Oshosun formationscohsist lower

part of a sequence of mostly pale greenish to grey laminated phosphitic Marla with light grey
white-purple clay intercalations. Thin beds of limestone or marl are locally present in this
formation.

llaro Formation

This formation consistsf@redominantlycoarsegrainedcontinental sands that display rapid
lateral facies change (Slansky, 1962; jones and Hocckey, 1964). Thes ggmerally white

and mineralogical composed of pure quartz grains. Textural analysis of the sand from the
formation indicates beach, shoreline and near shore environments or deposition. The
formation is poor in fossil but some benthic foraminifera have been described. The age of the
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formation is put at Eocene (Agagu, 1985) environment due to the abundance of corlline
algae, gastropods, pelecypods, echinoid fragments and other skeletal debris (Nton, 2001).

Coastal Plain Sands and Alluvium

The coastal plain sands together with recent alluvium constitute the youngest sedimentary
unit of the Dahomey basin. The coastiip sands overlie the llaro formation but evidence

of this is lacking (Jones and Hockey, 1964). The coastal plain sands are made up of soft, very
poorly sorted clayey sands, pebbly sands, sandy clays and rare thin lignite. The age of the
unit has been fied at Oligocene to Pleistocene (Agagu, 1985).

4.8.2 Regional Hydrogeology

Review of regional hydrogeology is important for the understanding of the impacts the
proposed project may have on ground water in the area. The summary is presented in Table
4.10.

Table 4.10 Summary of Hydrological Units in the proposed Project Area

Age Formation

Recent Alluvium

Oligo- Pleistocene | Benin

Eocene llaro
Paleocene Ewekoro
Cretaceous Araromi, Afowo, Ise

Groundwater in the study area occurs in the soft overburden aquifer and fractured bedrock
aquifer. Hand dug wells within the study area are shallow therefore they tap water only from
soft overburden aquifer. It is only some boreholes that tap waters femtured bedrock
aquifer because they are drilled with mechanized equipment.

4.8.3 Groundwater Sources

4.8.3.1Groundwater Analysis

Ground water samples were obtained from eight existing boreholes in close proximity to the
proposed sub stations. Projectigties around power transmission sub stations do impact
negatively on ground water (IFC EHS 2007). For instance, fuel storage, fuel handling,
refuelling activities and generation of spent oils during maintenance and servicing resulting in
spillage and eepage oéffluent iscapableof polluting ground water.
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The groundwatesamplinglocation is shown in Figure 4.9 and Table 4.11. Obtaining a
baseline data for the physiobemical and microbial contents of the ground water of the
project area do allow fofuture evaluation and monitoring of the impact. The proffered
mitigation measures for the potential negative impacts on ground water are well documented
in chapter six of this report.

4.8.3.2Groundwater Sampling Methodology

The boreholes located withime study area were sampled using Nsikin bottle. The Nsikin
bottle was flushed with distilled water before and after being used at every station. Plate 4.3
shows underground water sampling.

Plate 43 Ground Water Sampling in Yafin.
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Figure 4.9 Sampling Map for Ground Water

Table 4.11  Groundwater Sampling Locations

CODE | LOCATION LAT LONG

GW1 | Ejio Substatiod 6.8467115 3.2136834
GW2 | Ejio Substatiog 6.8511216 3.2052827
GW3 | AjegunleSubstatiot 6.6535888 3.0664301
GW4 | AjegunleSubstatio 6.6513829 3.0629164
GW5 | AgbaraSubstatiod 6.5039265 3.0854416
GW6 | AgbaraSubstatio 6.508766 3.0795622
GW7 | BadagrySubstatiod 6.4350596 2.8644276
GW8 | BadagrySubstatio@ 6.4297716 2.8730106
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4.8.3.3Groundwater Analytical Result

The summarized results of the physical and chemical characteristics of groundwater samples
are presented in Table 4.12, while detailed results are presented in ApBBdix
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Table 4.12

Ground Water PhysicoChemical Parameters

Study section - ) Ajegunle ) )

Ejio substation _ Berese substation| Badagry substation | |ccL FMEn

substation WHO
baseline \Y

Parameter GW?2 GW3 GW4- GW6 o limits

GWwW1 GW5 GW7 GWS Crtl4 | data (2015) | limits

Crtll Crtl2 Crtl3

Well Depth (m) 3.27 |4.01 3.10 3.09 3.24 3.48 3.01 3.00 34 NA NA
Water Level(m) 098 |14 1.12 0.93 1.05 0.84 1.10 1.61 0.7-1.4 NA NA
Colour Clear | Clear Clear Clear Clear | Clear Clear Clear Clear Clear | Clear
BOD (mg/l) 1.48 |1.23 2.66 2.16 4.74 3.23 3.01 2.45 10
DO(mg/l) 10.93 | 9.62 8.58 8.77 7.84 9.63 7.84 8.52 5 <5
COD(mg/l) 10.2 | 9.8 8.2 9.2 10.2 9.8 8.5 8.2 10
Hardness(mg/l) 14.2 | 13.6 20.6 19.9 15.4 13.9 9.73 10.1 200 150 -
PCB (ng/ms) ND ND ND ND ND ND ND ND NA 0.003
TSS(mg/l) 33.1 | 28.2 11.05 |27.6 28.2 33.1 28.4 421 - 500 50
Salinity (g/l) 0.08 | 0.06 0.10 0.02 0.08 0.12 0.10 0.06
pH 6.5

3.96 |6.52 6.61 7.86 6.75 6.64 7.86 6.75 5.46-5.84 8.5 6.59.2
Temperature (OC) 27.2 |26.0 27.6 27.9 27.3 27.7 26.8 27.4 26.5027.20 40°c
Conductivity

55.3 |54.3 18.2 50.2 54.3 55.3 55.2 55.3 41.5126.8 1000 | 250
(mS/cm)
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Turbidity (NTU) 6.95 |1.35 1.85 2.25 4.85 2.95 2.75 1.55 1.469.51 - 5
Nitrate (mg/l) 0.21 |01 0.5 0.3 0.4 0.2 0.15 0.1 <0.1-0.21 50 10
Sulphate (mg/l) <1.0 |<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 100 500
Phosphate (mg/L) 0.55 | 0.68 0.22 0.25 1.10 0.32 0.45 0.65 0.221.14 O 0.5
THC (mg/l) ND ND ND ND ND ND ND ND NA 0.3 0.05
Potassium (mg/l) 0.39 |0.30 0.35 0.36 0.39 0.37 0.34 0.31 NA 10
Lead (mg/l) 0.041 | 0.010 0.012 | 0.020 0.021 | 0.010 0.24 0.073 0.0120.24 |0.05 |0.02
Copper (mg/l) 0.120 | 0.010 0.015 |0.012 0.025 | 0.032 0.110 |0.015 0.0120.120 | 1.0 2.0
Total Iron (mg/l) 0.15 |0.22 0.33 0.30 1.22 0.70 2.05 0.45 0.242.11 1.0 0.3
Barium (mg/l) <0.03 | <0.03 <0.03 |<0.03 <0.03 | <0.03 <0.03 |<0.03 NA 0.7 1.3
Total Coliform 4.2x10

ND | ND ND ND . 5.1x10 | 4.2x10 | 5.1x1¢ NA 0.00
(cfu/100ml)
Faecal Coliform

ND ND ND ND 11 19 ND ND NA 0.00
(cfu/100ml)
E-coli (cfu/200ml) ND ND ND ND ND ND ND ND NA 0.00
Faecal Streptococci

ND ND ND ND ND ND ND ND NA 0.00
(cfu/100ml)

Source: EEMS Survey, 2017. ND = Not Detected; NA= Not Available

I Concentrations in red above FMEnv limit]
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Colour

Colour in drinking water can be caused by the presence of dissolved and suspended organic
materials and compounds of calcium and iron. WHO therefore recommends that any water
suitable for drinking must beolourless

Results of all the samples indicatemlaurless water implying conformity to WHO standard
for this parameter.

BOD and COD

BOD indicates the amount of putrescible organic matter present in wkterefore a low

BOD is an indicator of good water quality (Shelton, 1991) while a high BOD atedic
polluted water. Reduction in the availability of dissolved oxygen present in a water body
represents the BOD while a measure of the oxygen equivalent of the organic matter content
that represents potential consumption of oxygen within the receivitgy Wwady is COD.

Both parameters are inversely linked to dissolved oxygen.

Result of all the samples revealed a BOD and COD level within the threshold established by
WHO/FMEnv for drinking.

DO

The level of dissolved oxygen in water is used as an indicafipallution and its portability.
According to WHO, groundwater with DO concentration less than 5mg/l indicates pollution
and presence of micrarganism (WHO, 1993).

Results of all samples revealed DO level within WHO limits.
Total Hardness

It is the resstance of water in forming lather with soap. Hard water thus requires a
considerable amount of soap to produce lather. The principal cause of hardness in
groundwater is the presence of calcium and magnesium ions which however, indicates the
level of groumlwater pollution (Olumuyiwat al.,2012).

According to WHO, groundwater with concentration ranging from 0 to 60 mg/L is classified
as soft; 61 to 120 mg/L as moderately hard; 121 to 180 mg/L as hard; and >180 mg/L as very
hard.

The result for the presestudy is within the category Soft and hence conforms to WHO
standard for this parameter.

PCBs

It is an organic chlorine compound which was once deployed as dielectric and coolant fluids
in electrical apparatus, carbonless copy paper and in heat transfer fluids. When PCBs are
spilled or abandoned underground, it contaminates groundwater (Dan (ZD@®)sure

above WHO permissible limits causes impaired memory and reduces intellectual
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development in children and adults. Result of the study however, indicated concentration
below equipment detection limits across all samples.

Total suspended solids (TSS

These are minerals and organic materials present in water. It enters groundwater through
runoff from industrial, urban or agricultural areas. Elevated TSS causes rise in groundwater
temperature which in turn supports growth of some microbial organisms.

Result of all samples revealed concentration within WHO/FMEnv exposure limits.
Salinity

Groundwater naturally contains salts and minerals. Saline water becomes unusable not only
because of the bad taste but because excessive salt intake affects kidney. flmerease

level of salt in groundwater, makes water harder, thus affecting its suitability for domestic use

(WHO 2011). Corrosion of Pumps, metallic pipes and tanks as a result of increased level of
salt in groundwater, causes health issues to human.

The result obtained indicates a low level of salinity in the sampled groundwater, suggesting a
safe source of water for drinking.

pH

pH of water determines the solubility of chemical constituents such as nutrients (phosphorus,
nitrogen, and carbon) and hgametals. pH is therefore an index of groundwater pollution.
Although pH has no direct health implication on humans, high pH encrusts water pipes and
waterusing appliances with deposits; and depresses the effectiveness of groundwater
disinfectants. pH <6.or >9.2 would markedly impair the potability of drinking water (WHO
2011).

Result ofall samplesndicated pH level within WHO/FMEnNv permissible limits for drinking
water, and hence, suitable for drinking and for other domestic use.

Temperature

The rateof chemical reactions generally increases as temperature increases. Groundwater
with higher temperatures tend to dissolves more minerals from the rocks in the aquifer and
therefore have a higher electrical conductivity (EBigh temperaturenegatively inpacst

water quality by enhancing the growth of mi@@anisms which may increase taste, odour,
colour and corrosion problems (UNICEF, 2008). Temperature above ambient level is
therefore an index of groundwater pollution.

Result of the study which is withi WHO/FMEnNnv permissible limits indicated that
groundwater samples obtained from the various sections is suitable for drinking and for other
domestic uses.
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Electrical Conductivity (EC)

Electrical conductivity gives an indication of the amount of total dissolved substitution in
water. Pure water containing less or no organic salt is an excellent insulator which cannot
conduct electricity, hence any water with EC concentration above WHBEMFNMIts is said

to be polluted (IFC EHS 2007).

Results of this study were within WHO/FMEnv limits, hence suitable for drinking.
Turbidity

Turbidity or cloudiness is caused by the presence of clay, silt, suspended matter, colloidal
particles and other mroorganisms. These particles of turbidity provide "shelter" for
microbes by reducing their exposure to attack by disinfectants. High turbidity promotes re
growth of pathogens in the distribution system, leading to waterborne disease outbreaks,
which havecaused significant cases of gastroenteritis throughout the world.

Turbidity also affects other water quality parameters such as colour, when it is imparted by
colloidal particles as well as rise in temperature.

The level of groundwater turbidity in althe samples were observed to be within
WHO/FMEnv limits.

Nutrients (Nitrate, Sulphate and Phosphate)

Nutrients are essential for the growth of miomganisms in groundwater. Excessive
concentrations of nutrients in drinking water, however, promote balctgowth, as well as
imparting bitter taste (WHO 2011). High level of nutrients in groundwater is attributed to
failing septic systems, excessive use of agriculture fertilizers, leachable from refuse dumps
and industrial discharges.

Nutrients level abovéhe maximum permissible limits in drinking water, indicates pollution,
and thus poses some health challenges (WHO 2011).

Results of all samples revealed concentration within WHO/FMEnv limits except Phosphate.
THC

Pollution caused by petroleum is of greabtncern over the years since petroleum
hydrocarbons are toxic to all forms of life. Damage caused by the toxicity of crude oil to
organ systems may be immediate or it may take months or years. Consumption of water
contaminated with petroleum hydrocarbons damage any organ system in the human body

like the nervous system, respiratory system, circulatory system, immune system, reproductive
system, sensory system, endocrine system, liver, kidney, etc. and consequently can cause a
wide range of diseases andatders (Costello, 1979).
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THC in groundwater is therefore the quantity of the measured hydrocarbon impurities
present. Result of this study revealed hydrocarbon was not detected in all the samples.

Potassium

Potassium is an essential element in humans and it is hardly found in groundwater at levels
that could be a concern for healthy humans. It occurs widely in the environment, including
all-natural waters. It can also occur in drinking water as a consequehdke use of
potassium permanganate as an oxidant in water treatment.

Although concentrations of potassium normally found in drinking water are generally low
and do not pose health concerns, high solubility of potassium chloride and its use in treatment
devices such as water softeners can lead to significantly increased exposure.

Result of this study therefore indicates that K level in all the samples were within WHO
permissible limits.

Lead (Pb)

Lead is a cumulative poison; toxic in small concentratio Pb level in groundwater above
WHO/FMEnv limits can cause lethargy, loss of appetite, constipation, anaemia, abdominal
pain, gradual paralysis in the muscles, and death.

Lead concentration was high only in borehole sampled within Badagry substations
(6.4350596 N/2.8644276E and 6.4297716N/2.8730106E) perhaps due to pipe rust used in
irrigating farms within the substation. All other samples had concentration within
WHO/FMEnv permissible limits.

Copper (Cu)

Copper is both an essential nutrient and a dngrkvater contaminant. Cu concentrations in
groundwater vary widely as a result of variations in water characteristics, such as pH,
hardness and copper availability in the distribution system. Copper is an essential nutrient,
but at high doses it has beshown to cause stomach and intestinal distress, liver, kidney
damage and anemia (WHO, 2006).

Result of all samples showed concentration within WHO/FMEnv permissible limits.
Total iron

Iron is the second most abundant metal in earth's crust. It is ari@ssksment in human
nutrition. The minimum daily requirement of iron ranged from about 10 to 50 mg/day

(FAO/WHO 1988). High concentration can also promote growth of certain kinds of bacteria
that clog pipes and well openings of boreholes.
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Result of thestudy showed increase concentration of groundwater obtained from Badagry
substation. Possible sources of contamination in the affected borehole are mineral dissolution.
In the light of this result, groundwater pollution by Total Iron is predicted for which
mitigation measures are proffered.

Barium

Barium gets into groundwater through discharge of drilling wastes, from metal refineries; and
erosion of natural deposits (Flaten, 1991). At concentrations above WHO/FMENv limits,
barium causes vasoconstrictiby its direct stimulation of arterial muscle, peristalsis as a
result of the violent stimulation of smooth muscles and convulsions and paralysis following
stimulation of the central nervous system (Flaten, 1991).

Result of all samples revealed low concatitm and hence were within WHO/FMENv
limits.

4.8.3.4Ground Water Microbiology Analysis

Eight groundwater (GW) samples extracted from existing borehole were analyzed. The
samples were obtained as recommended by FMEnv with key quality assurance and control
(QA/QC) techniques observed during handling preservation and field test as outlined in
ASTM and APHA standards and other standard methods. Analytical standard methods such
as APIRP, ASTM and APHA were used for the microbiological analysis of groundwater
samples collected. The methods include the Pour Plate and Most Probable Number (MPN)
techniques. The protocol of the procedures is summarized in Figure 4.10. The modified
Bacto Sulfate API medium (DIFCO) plus agar was adopted for the enumeration atidnsol

of sulphate reducing bacteria (SRB). The colonies were counted and recorded appropriately.

| ANALYTICAL APPROACH FOR THE ANALYSIS OF GROUNDWATER SAMPLES |

¥

: [TB
B (Pelife LTB(Single (Single Serial Dilution of samples
Strenght) Strenght) Strenght)
+ +
N
10mi Sample Ul SEmpple 0.1ml Sample |

Inoculation from aliquots and
culturing on NA, SDA, MAC & BHIA

Incubation(3537°C) for 24
48hrs

Enumeration

it

Compare result with MPN statistical tabl*e<—>‘ Biochemical characterization of isolatés

NA=Nutrient Agar; SDASabouraudDextrose Agar; MAQ¥acConkeyAgar; BHIA= Brilliant Heart Infusion Agar ‘

Figure 4.10 Groundwater Analysis Protocol
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The presence of feacal and total coliform in borehole 7 and 8 (BeRm#agry seton) falls

short of WHO standards for drinking water. However, possible source of contamination
includes leacheate of faecal materials. When the concentrations of feacal coliform and that of
E coli was evaluated, it was evident there were other groufsao#l coliform that were
present in the samples. Other possible genera are Citrobacter, Enterobacter and Klebsiella.
The low count of E. coil in the samples is indicative of prolong sewage contamination.
Fortunately, since the counts are less than 2@hEs per 100 ml of water samples, there is

a lower chance of pathogenic presence

4.9 Surface Water

Sixteen water bodies (found in Ejio, Sojuolu, Alapako, lju, Igeemo, kooko, Ajegunle, Oke
Egan, Agbara, Okuran Idolomo, lkoge ile, Erekiti, Tohun, Is#hfin and Alagomeje) were
observed along the RoW and were subsequently sampled. The sampling location is shown in
Table 4.13 and Figure 4.11. Plate 4.5 shows pictures of some of the water bodies that are
found on the RoW.

Table 4.13 Surface Water Sample L@ations

CODE Location LAT ITUDE LONGITUDE
Sw1 Ayepe 6.8474998 3.1686115
Sw2C sojuolu 6.8382535 3.158505
SW3 Sojuolu 6.8359526 3.1594491
Sw4 Oji/AN8 6.7670468 3.1238723
SW5 Igbele Ajana 6.6744113 3.0763865
SW6 Kooko 6.6647994 3.0743051
SW7 AJEGUNLE 6.6548889 3.0724168
Sws8 Ojuiroko 6.6360904 3.0623102
SW9 Agbara 6.4991936 3.0753136
SW10 Okaran Akinyelel 6.54230 2.9672098
SwW11 Ajobe Zebbe 6.5243503 2.9378128
SWi12 Erekiti 6.4826491 2.8999615
SW13 Panko 6.4585991 2.8660583
SWi4 YafinSS 6.4269144 2.8547287
SW15 YafinSS2 6.4214983 2.8622818
SW16C YafinCtrl 6.4288121 2.8460598
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Figure 4.11 Sampling Map for Surface Water.
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Plate 4.4 Some Water Bodies Observed and Sampled in the Project Area

The people depend on them for various activities ranging from drinking, cooking, washing
and bathing. In view of the pivotal role the rivdays in the day to day lives of the people
coupled with the expected roles they will assume on the commencement of the project life
cycle, the baseline physical, chemical and biological characteristics was conducted. Some of
the parameters analysed insiere pH, temperature, conductivity and dissolved oxygen.
Others analysed in the laboratory were turbidity, nitrate, sulphate 5 BODD;, and various

heavy metals species.

The fresh water bodies rarges depth from few meters to tens of meters (obsemeadiod
personal communication).

The rationale for surface water studies is to acquire baseline concentrations for the- physico
chemical and microbial contents for which future evaluation and monitoring could be based.
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Several activities of the project magnpact negatively on the surface water within the
proposed project RoW. Such activities include: waste water disposal from maintenance and
servicing of the base stations, sewage disposal on surface water by camp workers and migrant
food seller thus pollutigp the water bodies in the proposed project area. Although, the water
bodies in the proposed project area are generally small they serve the residents as major
sources of water. Pollution of these water bodies, shall impact negatively on the health and
sodoeconomic status of the residents. However, the mitigation measures of these impacts are
presented in chapter six of this report.

4.9.1 Surface Water Sampling Methodology

The container for surface water sampling was lowered into the river in order éztcoll
surface water samples. Water samples were collected directly into various ampoules for
preservation and subsequent analysis. Plate 4.5 shows sampling of surface water.

Plate 45 Surface Water Sampling at Igeemo River

However, In-situ analyses were conducted immediately for pH, temperature, turbidity,
conductivity, total dissolved solids and dissolved oxygen. These are parameters with short
holding time. Water samples for heavy metal analysis were collected in 2ml plastic bottles
and aidified with 10% HNQ. Plate 4.6 shows surface waiteisitu instrument.
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Plate 46 Operations of InSitu Measurement of Surface Water Sample

4.9.2 Surface water PhysiceChemical Result

The physicechemical characteristics of the surface water bodidsn the proposed project
areas are summarized in Table 4.14 (see Appendix 3.6 for detailed result).

Pagel43of 455



ESIA of Lagos and Ogun States Transmission Project

Table 4.14 Summarized Surface Water Physicachemical Characteristics

Ejio T Ajegunle

Ajegunle to Agbara

Berese to Badagry

Secomary Data (

FMENV/WHO
(2011) limits for

PARAMTERS Min |Max |Mean|Min |Max |Mean |Min |Max |Mean |!CCL2015) sustenance o
Aquatic Lives

Colour Cloudy Cloudy cloudy NA

Odour Nil Nil Nil NIL Odourless

pH (H,0) @24.2C 732 |755 |746 |7.36 |7.44 7.4 6.36 7.59 7.17 7.20-7.56 4.89.2

Temp (C) 258 |274 |23.2 |26.7 |27.3 27.0 32.8 27.7 26.79 |24.428.1 40

Conductivity(uS/cm) | 46.2 | 259 77.79 | 46.2 | 56.6 55.9 45.8 77.2 58.27 | 45.1- 287

Salinity(mg/l) 0.03 |[0.09 |0.04 |0.03 |0.06 0.05 0.03 0.06 0.04 0.04-0.08

DO(mgl/l) 3.84 (488 |454 |2.68 |3.50 3.09 2.84 4.46 3.75 2.66-4.89 >4 <9

Turbidity(NTU) 3 60 16 |80 |[91.0 [495 |20 39.0 [18.71 |1-45 <25

TSS(mg/l) 4 50 16.86 | 26.0 | 122 74.0 4.0 66.0 2343 |9-74

TDS(mg/l) 27.2 | 155 46.61 | 27.7 |39.4 33.55 | 275 46.3 31.0 29-43.2

Oil andGrease(mg/l)| <0.40 | <0.40 | <0.40 | <0.40 | <0.40 |<0.40 |<0.41 |<0.40 |<0.40 |1-4

BOD(mg/l) 10 10 10 10.0 | 20.0 20 15.0 20.0 1143 | 8-15.6 <5

COD(mgl/l) 19.8 |594 [|39.6 |49.5 |495 49.5 19.9 39.7 29.7 20.6-51.3 20

Lead(mgl/l) <0.08 | <0.08 | <0.08 | 0.008 | <0.008| <0.008| <0.008| <0.008| <0.08 |2-16 25
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Zinc(mg/l) <0.02 | <0.02 | <0.02 | <0.02 | <0.02 | 0.02 <0.02 | <0.02 |<0.02 |311 5000
Copper(mg/l) <0.02 | <0.02 | <0.02[<0.02 [ <6.02 | <0.02 | <0.02 | <0.6 |[<0.6 |0.01-1.3 1500
Total Iron(mg/l) 0.24 147 (047 |0.22 |3.17 1.695 | 1.22 3.29 0.85 21 6 300
Manganese (mg/l) |0.11 |0.11 |0.11 |<0.10|<0.10 |<0.10 | <0.10 | <0.10 | <0.10 |NA 0.18
PCBU@mﬁ ND ND ND ND ND ND ND ND ND NA 0.03
Chromium (mg/l) <0.01 | <0.02 | <0.01 | <0.01 | <0.01 | <0.05 |<0.01 |<0.03 |<0.01 |NA 0.1
Cadmium (mg/l) 0.002 | 0.002 | 0.002 | <0.01 | <0.02 | <0.01 |<0.02 |<0.02 |<0.02 |o0.01 0.03
Mercury (mg/l) ND ND ND ND ND ND ND ND ND

Nickel(mg/l) 0.06 |<0.06 | <0.06 | <0.06 | <0.06 |<0.06 |<0.06 |<0.06 |<0.06 |0.00-0.12 88
Vanadium(mg/l) 0.02 |0.02 |<0.20|<0.20|<0.20 |<0.20 |<0.20 |<0.20 |<0.20 |0.00-0.15

Source: EEMS Survey,

2017
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pH

The pHvalue recorded hsitu and presented in Table 4.14 indicated slightly alkaline media
across all the water bodies except the swampy environment in Ikoge lle which showed slight
aciditic characterigts. The analysisomparedvell with the secondary data reviwed for this
parameter and is within WHO limit for sustenance of aquatic lives. However, storm water
containing cemenrbased stabilizers could increase the alkalinity beyond the WHO
recommendedtnits during preconstructuion and constructuon phases.

Temperature

Temperature relates directly to habitat and breeding preferences by aquatic lives. The values
indicated a colder temperature in Ejio to Ajegunle axis to hot in Tohan River near Badagry.
Although, the baseline values were within tolerable limits to sustaining aquatic lives and
within secondary data reviewed for this parameter, discharge of process water from the sub
stations is predicted to raise the temperature profile of the adjoinieg badies.

Conductivity

Conductance of water bodies is an index of pollution (Ogeal.,2014). Apart from natural
sources from underlying rocks which imposes a constant conductivity values to a water body,
run offs,laden with clayey materials and sewage may be the contributory causal factors to the
fairly high conductivity values recorded in the Ajegunle, Agbara and Badagry samples. The
conductivity values in all points were within range of secondary data reviewethi§
parameter. Watch Network (1997), reported a 15800 puS/cm as ideal range for the
sustenance of aquatic lives in a fresh water medium. Since this project is expected to have a
construction management plan and waste management plan, the recaskddheb
concentrationarenot expected to be significantly raised.

Salinity

Salinity provides information on water quality and habitat preference for organisms. The
recorded salinity values indicated the entire surface water resources as Fresh it lthe w
categorization of Vital signs (2017). Secondary salinization which could raise the salt levels
of the water bodies resulting in ecological imbalance is not expected from this project. More
so, irrigation and mining which are other activities incs&tary salinization is virtually nen
existent along the project corridor. Salinity values were within limits of secondary data
reviewed for this parameter.
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Dissolved oxygen

Increase in organic waste load into water bodies induce eutrophication and asdilable
dissolved oxygen for aquatic lives. This was the case in all but two of the water bodies
(Alapako stream and lju River). The values obtained for all water samples in Berese
Badagry and Ajegunlé Agbara including those from from Ejio, Sojugligeemo were close

to being anoxic. Expectedly, diversity in fishery resources and hydrobiology for this study is
low. Nonetheless, setecovery of the water bodies is possible, if and when inputs ceases or
reduces. Similar anoxic concentrations weeeorded for this parameter in the report
reviewed for secondary data.

Turbidity

Turbidity is an important indicator of potential pollution, suspended sediment and erosion
levels. This can arise from inorganic materials or organic matter such as adgééoms and
decaying material. Ejioi Ajegunle and Berese to Badagry section fall within the
recommended limits of WHO and secondary data. However, Ajegunle to Agbara section had
a higher value above the acceptable limits. Implications are that lightoviiemetrate down

the water and lower dissolved oxygen due to increase in temperature.

Total suspended solids

Results shown for this parameter indicated that samples recovered from Ejio, Sojuolu,
igeemo water bodies were above regulatory limits. Probableces are discharges by
artisans and run offs of inorganic and organic matter including decaying materials. Storm
water from construction activities and process water from substations during operation phase
are predicted to add up to the recorded basealoncentrations. TCN have therefore put up
mitigation measures to address this (see chapter six for mitigation measures).

Total dissolved solids

Anthropogenic discharges are the major source of dissolved solid inputs in water bodies.
Mineral salts, metalsindustrial waste, sewage, leaves lither, silt; pesticides and fertilizers
from runoff are probable causal factors for the concentrations recorded across the three
sections. Waste from metal scraps, vegetal litters and silt discharge are materiatslthat w
introduce more dissolved solids into the water bodies. With elevated baseline concentrations
observed in the water body at Ejio (close to proposed substation) exceeding the values for the
secondary data reviewed for this parameter, a constructiongeraeat plan/ storm water
management plan is planned for this project.
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Oil and Grease

Oil and Grease concentrations were negligible and uniform in all the samples and sections
indicating insignificant introductions of spent oils into the water bodiggentSransformers

oils that would be generated in the substations during operation phase is predicted not to add
up to this baseline concentration as it would be properly bounded and disposed through
legally accredited third parties. However, spent oilt threay be accidentally discharged
during construction is predicted to marginally influence the recorded concentrations for
which a waste management plan would address.

Biological oxygen demand (BOD)

BOD as an index of dissolved oxygen available to decempoganic waste, the implication

of the concentrations recorded in this study is that of heavily polluted water (BOD values
greater than 5ppm Slade et al., 2011). Nutrients laden discharges from terrestrial
environments is the most plausible causaldiaict the study area. This project is not expected
to add to the baseline levels as waste and construction plans are planned.

Chemical oxygen demand

It is the amount of dissolve oxygen available to decompose both organic and inorganic
wastes. Expectedlgs in BOD, the recorded values of all samples, breached the regulatory
limits. Sources of introductions into the water bodies and prediction levels are similar to
those mentioned for BOD.

Lead

The uniform Concentrations observed in all samples across the three segments is possibly a
reflection of the reduced activities of artisanal practise in the area. This position was deduced
based on report by EPA (2017) on the sources of lead in surfage wat

Zinc

The concentrations were negligible and uniform in all the samples and sections indicating
insignificant introductions of zinc into the water bodies. However, this low concentration if
anthropogenic, the likely sources are Battery, paints, tepgees, motor oil from zinc tank

and car tires (Sharma, 2014).
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Copper

Concentration of samples were within regulatory limits Cofipeased conductors, welding
and fabrication used during and after construction phase could add up to the baseline
concetrations (EPA, 2017)

Total iron

All the concentrations were within regulatory limit. Corrosion of iron materials during and
after construction will definitely increase the concentrations (SaskH20, 2017).

PCBs

PCBs are a group of persistent environmemtaémicalswhich was once deployed as
dielectric and coolant fluids in electrical apparatus, carbonless copy paper and in heat transfer
fluids. PCBs according to Dan (2008pters surface through leakages of PCBs containing
transformer oils, wastdisposals and by burning of some wastes in municipal and industrial
incinerators via runoffsExposure above the permissible limits according to WHO causes
impair memory and intellectual development in children and adults and to cause human liver
disordersand; reproductive problems and possibly dead of aquatic organisms.

Result of this study for all samples revealed concentration below equipment detection limit
across all samples and sections, hence, indicates no risk to aquatic and human lives.

Manganese(Mn)

Mn plays several roles in physiological processes in living organisms, including humans. It is
a major component of enzymes (Bolarinwa and Okeowo, 2017). In domestic water, Mn can
constitute a nuisance if present in a high concentration with a thistic metallic taste and
staining properties.

However, result of this study of all samples indicates concentration below WHO permissible
limits, indicating no risk to both aquatic and human lives.

Cadmium (Cd)

Cadmium occurs naturally in rocks, soilsists, plants, animal tissue and metals such as zinc,
lead and copper ores released during volcanic emission. It exists in the environment at
different concentrations. Possible sources of contamination inalyrd=ultural runoff, where
fertilizers, pestiides and other agichemical are used in addition to possible release of
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sediment bound metéMuntau and Baudo, 1992). Chronic exposure to cadmium could leads
to reduction in growth rate of aquatic organisms, thus reducing its population.

Results of thepresent study of all samples were observed to be within FMEnv/WHO
exposure limits hence no impact on aquatic lives shall be recorded.

Nickel

The concentration of nickel across all samples was negligible, uniform and within the
recommended limits implyingreduced introduction into the water bodies. However,
anthropogenic sources are fertilizers, batteries, metal factories and power plants. (Cempel and
Nikel, 2005).

Mercury (HQ)

Concentration of mercury in the various sample stations, was below equidetention
limits, hence was not detected in all the samples and therefore poses no risk to aquatic
organisms.

Chromium (Cr)

In aquatic environment, Cr is one of thedottemically active transition metals. Weathering

of the earth crust is the primary andtural source of the chromium in the surface water. It
could also be caused by municipal wastes, laundry chemicals; paints, leather, and road run off
due to tire wear and brake wires. Cr, though an essential trace nutrient and a vital component
for the glcose tolerance factor, chromium toxicity damages the liver, lungs and causes organ
hemorrhages.

Result of the study revealed no traces of contamination by Cr across the various samples,
since Cr concentration was below WHO permissible limit.

Vanadium

Vanadium concentrations were insignificantly low and uniform across all samples and
compared well with secondary data. Heavy vehicular movements, corrosion of steel, iron and
machinery parts, combustion of fossil fuels during and after construction is ekgecte
increase the concentrations of this metal (SEPA, 2017). However, TCN have put up
mitigation measures to address this (see chapter six for mitigation measures).

4.9.3 Surface Water Microbiology
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The densities and taxa of microorganisms in the wateebadthin the project environment
are presented in Appendix 3.6.1, while summarized result is presented in Table 4.15.
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Table 4.15 Summarized Surface Water Microbiology Result

Sample Total Heterotrophic | Count (ml) | Hydrocarbon utilizing | Count | Total Heterotrophic | Count Hydrocarbon Count
stations Bacteria (THB) Bacteria (HUB) (ml) Fungi (THF) (ml) Utilizing Fungi | (ml)
(HUF)
Ejio to | Bacillus sp 11666 Bacillus sp 373 Aspergillus sp 736 Mucor sp 210
ajegunle Chromobacterium sp Micrococcus sp Candida sp Rhizopus sp
Micrococcus sp Mucor sp
Pseudomonas sp Penicillum sp
Staphylococcus sp Rhizopus sp
Rhodotorula sp
Ajegunle to | Bacillus sp 6370 Bacillus sp 311 Aspergillus sp 620 Mucor sp 150
Agbara Chromobacterium sp Micrococcussp Candida sp Rhizopus sp
Micrococcus sp Geotrichum sp
Pseudomonas sp Mucor sp
Staphylococcus sp
Berese to| Actinomyces sp 14360 Bacillus sp 3183 | Aspergillus sp 243 Mucor sp 84
Badagry Bacillus sp Micrococcus sp Candida sp Rhizopus sp
Klebsiella sp Mucor sp
Chromobacterium sp Penicillum sp
Micrococcus sp Rhodotprula sp
Pseudomonas sp
Staphylococcus sp
Source: EEMS Survey, 2017
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Total Heterotrophic Bacteria (THB)

Surface water contaminated by waste from rice, meat, vegetables, tomatoes, pepper and
bakery products are well documented in literatures (Banyko and Vyletelova (2009), Capurro

et a 1.,2010) as growth media for the five microbial gend@3adjllus sp, Chrombacterium

sp, Micrococcus sp, Pseudomonas sp and Staphylococcabssved in samples recovered

in the Ejio to Ajegunle and Ajegunle to agbara sections. Conversely the occurrence of
Klebsiellaspand Actinomyceggenera were observed only in sample oletdim Berese to

Badagry sections. The presence of these genera in any water sample as suggested by Zadoks
et al.,(2011) is indicative of waste mainly from animah diet and less from plant based.

In terms of cell abundance, there ought to be a diedation between high number of species

and high counts per ml. This was not the case in this group. A bacterial group exhibiting high
abundance and low species diversity is suggestive of sudden or episodic organic enrichment
which enhances replicationeat | eadi ng t o the well document e
physiology. In this study as in all environments, the dominance of these opportunistic species

is expected to 6crashdéd as the rate of the or

Hydrocarbon Utilizi ng Bacterial (HUB)

Bacillus and Micrococcusspecies were the two HWdBobserved in all the water samples
recovered from the sixteen sample stations. This uniform occurrence across all segments
shows a common possible contamination source similar to thossdwldiscussed for the

THB. Also, the presence of only two HWBgenera coupled with a low count per ml is
indicative of an environment with reduced presence of hydrocarbon.

Total Heterotrophic Fungi (THF)

Aspergilus, Candidaand Mucor species were the e fungi genera observed in all the
samples across the three segments. The presence in any water body as reported kst Loudon
al., 1996 are possible contaminations from plant litter, fruits, carbohydrates, oil and mold in
vegetable and peanuts. AJsbe presence oRhodotorulaspn Ejio to Ajegunle and Berese to
Badagry samples is indicative of contaminated waters by milk, fruit juices and dairy products
(Aksu and Tugbaeren, 2005).

Heterotrophic Utilizing Fungi (HUF)

The uniform occurrence of two fungipecies NMucor sp and Rhizopus sppbserved in

samples recovered across the three segments depict ecosystem stability. Possible sources of
contamination include domestic waste materials such as meat, strawberries, cereal grain and
nuts mold in vegetablemnd peanuts as reported by Sridhataal. (1990).A reduction in

species count (ml) was however, observed in HUF with increasing counts from Ejio to
Ajegunle, Ajegunle to Agbara and Berese to Badagry in that order.
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4.10 Soil Quality

Soil resource is ofital importance for survival and welfare of the people. One of the most
severe and widespread problems facing the agriculture industry is the degradation of soil
guality due to changes and alteration to various physical and chemical parameters. Soil is a
complex natural material made of disintegrated rocks and decayed organic material which
provides nutrients, moisture, and support for land plants.

This soil is a very important component of the environment. Several activities of the
transmission line prog shall negatively impact the soil. Oil and fuel leak from construction
machineries and vehicles for transport of construction materials equipment shall directly
impact the soil. Also, the construction of access roads shall result in vegetation cleasing t
exposing the underlining soil to erosion. More so, the disposal of solid wastes by camp
workers and migrants may contaminate the soil. Though most of these impacts are short term,
the effects may be severe. However, mitigations measures have beameprdéir these
impacts, and they are well documented in chapter six of this report.

4.10.1 Soil Sampling

Soil samples were collected at thigix (36) stations. At each station, soil samples were
collected at two depths {Tbcm for top soil and :80cm fa sub soil). This operation was
carried out with hand auger as shown in Plate 4.7 and 4.8.

Plate 47 Soil Sampling by Augur at Omilende
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Plate 48 Soil Samples Storage/Preservation

Each sample was collected in polyethylene bags, labelgxutopriately, and stored in a
cooler ready for transportation to the FMEnv accredited Mifor Consult laboratory. The soill
sampling locatios areshown in Figure 4.12 and Table 4.16.

Roads

€ EEMS Limited

O soil — Line Route Ctwainct kv g Voguatsn § e @ I

Figure 4.12 Sampling Map for Soil
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CODE LATITUDE LONGITUDE

DESCRIPTION

FJI’OJ Ctproposed substation; builp environment mostl

B34 of LagB34bd49Rin SBued Fx63ission
IUbIUCIIlIdI d IUl UI UUIIIUDLIL d.LlIVILIUb ULL,

SS2 6.8467115 | 3.2136834 Ejio: Perennial water body; built up areas, mostly residential

ss3 6.8536781 | 3.1938887 Arigbajo: residential buildings, highway (Lagd@seokuta
Expressway)

SS4 6.8514305 | 3.1832242 Apomu; Buildings and farmlands

Ss5 6.8139012 | 3.1439352 Ekundayo; Secondary forest interspersed with farmla
unpaved road.
Alakpakalsale; built-up mostly residential, secondary fore

SS6 6.7897395 | 3.1337643 unpaved road, fire spots for commercial and domestic activ,
etc

ss7 6.7790645 | 3.1283462 Ogunvyede; sand m|r.1|ng activities, sparsely built up, secor
forest interspersed with farmlands, etc

SS8 6.7670468 | 3.1238723 Oke-Qji; residential area, partially paved road, etc.

SS9 6.7420304 | 3.1114483 llemo/Olori; built up, secondary forest interspersed V
farmland, etc.

SS10 | 6.7190105 | 3.1028438 Adie-Owe; Farmlands and buildings

SS11 | 6.7025853 | 3.0995178 Leshi; residential, Track roads and farmlands

SS12 | 6.6849607 | 3.0796051 Igbele Ajana: Residential, palm plantation, factory

ss13 | 6.6535888 | 3.0664301 Ajgggnle: .prpposed substation, busy road partially pal
building buildings

SS14 | 6.6168222 | 3.0441999 Olakitan: Buildings, secondary vegetation and paved road

SS15 | 6.6112298 | 3.0407506 Iberese: Buildings, secondary vegetation and track road

SS16 | 6.5809269 | 3.0415177 Akpabiekun: secondary forest, track road

SS17 | 6.5697144 | 3.0384707 Ago-lboro; Buildings,secondary vegetation and track road

SS18 | 6.5483119 | 3.0384064 Egudu; Buildings, secondary vegetation and track road

SS19 | 6.5240944 | 3.0507231 Idayin Ishaga: Buildings, secondary vegetation and track rod

SS20 | 6.5070392 | 3.062396 Idayin Idah: Buildingssecondary vegetation and track road

SS21 | 6.5013255 | 3.073951 Idoluba; Track road, buildings and farmlands

SS22 | 6.5027859 | 3.0829096 Agbara: Buildings, factories, swamp,

SS23 | 6.5039265 | 3.0854416 Agbara: Buildings, factories, vehicular movements
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SS24 | 6.508766 3.0795622 Agabara: substation site
Ajogb-Akia: built-up mostly residential, and primary scho

SS25 | 6.5799677 | 3.0115843 secondary forest, unpaved road, fire spots for commercia
domestic activities.

SS26 | 6.5687125 | 2.9966497 Whezumeresidential area, Buildings, secondary vegetation
tracks.

SS27 | 65640867 | 2.9928303 Isu'nk.Jz.i; buikup environment mostly residential, domeg
activities, etc.

SS28 | 6.534242 2 9517817 Bandu; residential area, Swamp, secondary vegetation
farmlands

SS29 | 6.5226661 | 2.937448 Gbojo; Buildings, secondary vegetation and track road

SS30 | 6.5184236 | 2.9303026 Janvhe; Buildings, secondary vegetation and track road

SS31 | 6.4802186 | 2.9075575 Erekiti/lragbon axis, Swamp

SS32 | 6.4665732 | 2.8865719 Tohun, swamp

SS33 | 6.4289827 | 2.8594923 Yafin: proposed substation, swamp, secondary forest

SS34 | 6.4350596 | 2.8644276 Yafin/ Alakotomeji; Swamp, sacred site and secondary fores

Table 4.16  Soil Sampling Location

4.10.2 Soil PhysiceChemical Parameters

Table 4.17 is a summarized physico chemical results for which detailed results is shown in
Appendix 3.8.
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Table 4.17  Soil physicochemical characteristics

EJIO TO AJEGUNLE AJEGUNLE TO AGBARA BERESE TO BADAGRY WHO/
. . - - . - FMEN
Top soill Sub soll Top soil Sub soill Top soil Sub soil 20 (v
ICCL |Limits
Parameters 2015) |(USD
Mean [Min |Max |Mean |Min |Max [Mean |[Min [Max |[Mean|Min |Max |Mean|Min |Max |Mean|Min [Max A
2017)
pH (H.0) @ 5.01 -5.0
23.9C 5.86 |5.26 |6.89/5.87 |5.21 |6.51 |5.45 |5.04 |592 |5.65 |5.34 |6.01 |5.35 |5.16 |55 |5.64 |5.39 |5.77 6.5 8.0
Moisture 7.62 -
12.26|9.57 |16 |11.41/8.65 |14.2 [13.97(10.5 |17.8 |12.03|7.66 (14.4 |12.12|8.79 [16.79|10.10|7.89 |15.22
Content (%) 18.03
<.0.
THC (mg/kg).0.05 <.O.055 0 o<.O.05 <.0.05/<.0.05/<.0.05<.0.05<.0.05<.0.05/<.0.05/<.0.05<.0.05/<.0.05<.0.05<.0.05<.0.05<.0.053 - 8
PSD
Clay (%) 45 |2 9 475 |2 9 436 |2 8 573 |2 9 353 |0 9 446 (0.2 |10 0-16
Silt (%) 7.92 |3 17 1|12.58|3 54 15.55|3 40 16.64 |4 44 9.15 |0.9 19 16.08 [1.8 45 1-66
Sand (%) |87.58 |81 95 1[82.67 |41 95 80.09 |56 95 77.64 |48 93 87.32|72 98.9 |79.62 |98 97.5 |34-86
(Er;(g/kg';"tratel4.27 0.02 36.323.09(0.02 62.9 [19.77]1.91 |31 [32.24|10.9 |64.7 [23.67|3.6 |59.33/28.82|5.67 [65.33 2'001 |500
Ext. Sulphat 168.5|35 410 269.2 37.5 |588 157 5 35 345 190.2 10 498 |70.89 10.30 200 194.0 9.98 |366 |14-688
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(mg/kg) 5 3 5 6 8
=Xt < 0.01 -
Phosphate |<0.02<0.02|; < 0.02<0.02/< 0.02/< 0.02/< 0.02< 0.02< 0.02< 0.02< 0.020.86 0.001/6  (0.69 0.001/6.4 | 5
(mg/kg) '
Total _ Iron 8.38 11.05 14.63 15.56 11.26]36 -
(mokg 6695 |4:333|)" (75085256 10,466 6,758 | " 9,058 7,619| > |4,110/48 (7,770/5283(73 | "7 ] 730,000
Copper 131 15105 |97.6/21.4505 [76.9 [Fo**|52 1415 [33.7414.34 1936 |3430l05 [90.3 134.06l05 [991 N0 lse
(mg/kg) 1 120

0.001 -
Lead (mg/kg[11.85(3.9 [39.611.09|1 (307 121045 |29.1 [21.52|4.6 |49 |4.40 (000185 [5.24 |0.001/115 | 85
Nickel
makg 95 [P5 [43)1135/6  [158 1055068 (124 118482 [17.9 462 0.09 9 (639 004 117 221 |35
Zinc (mg/kg)|26.66 |18.3 |35.6 28.13|19.8 |[35.8 |30.95|20.7 |41.9 |3455(22.7 |41.9 |16.06|0.211|29.6 |18.250.12 |31.4 |10- 138|140
Vanadium | _o o, |0 015000 01]<0.01|<0.01]9.00 |1 |455 114 |1 |53.9 |<0.01|<0.01|<0.01|<0.01|<0.01|<0.02[%0F -
(mg/kg) 1 187

Source: EEMS survey, 2017
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pH

The entire sample reflected a fairly acidic medium indicating a humid environment and arable
soil type. The sub soil was observed in its entirety to be less acidic than the corresponding top
soil indicating insignificant leaching effects. The concentraticompared favourably with those

of the secondary data and aligned with the limits set by WHO 2017.

Moisture Content

Soil moisture correlates strongly with precipitation and storm water runoff into areas with lower
elevations such as water bodies. Percentage moisture content was shown to be generally higher
among top soil samples than underlying sub soils indicting redowedant pore spaces and less
compact soil type among top soils. However, results observed across samples from the two
depths (€15 cm and 15 30cm) around Igbovipe, Zenvie, Panko and Tohan were similar,
signifying similar sandy soil and hence loose cagin that would require soil compaction

prior to construction.

THC

The uniform concentration across all samples and sections investigated revealed low levels of
spent oil within the proposed project area.

PSD

Presence of the three (sandy, clayey and silt) basic soil types across all sampled depths collected
in Ejio - Ajegunle and Ajegunle agbara showed a graduation of a loose sandy top to a more
compacted clayey sub soil. However, samples collected in Igbavigel ohan showed zero or
insignificant percentage of clayey soil in the top and sub soil. In turn, they revealed a more
unconsolidated sandy soil.

Exchangeable Nitrate

High concentrations of exchangeable nitsatelicate higher amounts of organic matidnich

was observed more in samples recovered in Badagry and Idanyin areas of the project area.
Generally areas with lower elevations and dense vegetal matter coincided with areas having
concentrations of 30 mg/kg and above. Higher vegetal waste isfateerexpected to be
generated from these areas duringgoestruction phase.
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Exchangeable Sulphate

The results differentiated the study areas into sulphate rich (>50 mg/kg) and sulphate poor (<50.
mg/kg). Samples with relatively high clayey content inttesoil and obtained from points with

dense vegetation cover aligned to sulphate rich concentrations on analyzes. This corresponds to
the Kooko, lgeemo, Alapako, Okuran Idolomo, Idanyin and Ikoka lle axis of the study. Sulphate
heave and seams are therefexpected to be formed across these areas of the project foot print
during construction when aluminiubased compounds and/calciumbasedstabilizers such as
cement is used. The obtained results fit that reviewed for the secondary data.

ExchangeablePhosphate

Phosphorous as a natural occurring element in the soil showed negligible concentrations across
samples in the Ejio to Ajegunle through Agbara sections. Expectedly, fairlyerhigh
concentrations observed in sub soil samples obtained in Whezenhaginal axis do influence
phosphate uptake by crops (since soil is acidic) around the RoW, thus conferring higher soil
fertility to these areas. This is reflected in part by larger number of farmlands in these areas that
would be affected by this project.

Total Iron

Iron concentrations observed in this study correlate linearly and strongly with hydrogen ion
concentrations (pH). Higher iron concentrations were revealed in areas with red lateritic soil
type. Though poor for tuber production and most aguicaltpurposes, it confers excellent soill
strength for construction purposes hence ideal for the project. The obtained values are in tandem
with data reviewed for the secondary data and within regulatory limits.

Copper

About two thirds of the concentrigins across the various study sections were above regulatory
limit. Naturally, Xing et al. (2016) reported higher copper concentrations from soils derived
from igneous rocks and lower values in extreme acidic and alkaline soils. Agricultural activities,
municipal and industrial solid waste (especially around the Agbara axis) are likely anthropogenic
causal factors that led to copper concentrations above regulatory limits. In this study,
Construction and operation phases of the sub stations are expemtieldu to the copper levels,
hence cumulative impact and waste management plan need be evaluated and developed.

Lead

Lead usually enters soil from anthropogenic sources which include; lead pipe presence, lead
additives in vehicles, leddased paint etc @nspent batteries. The presence of lead in the
samples indicated sources of income related to usage. Since, the project is not expected to
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displace artisans who introduce it into the soil by the two latter sources, effective waste
management plan during restruction and operation of the sub stations would maintain the lead
levels to within the regulatory limit.

Nickel

Electroplating industries and combustion of fossil fuels are the two basic anthropogenic sources
of nickel into the environment. The highlewvels observed in samples obtained from urban or
semi urban a&Agbara, Bandu and lkoge ile associated with combustion of fossil fuélsckel

is generally less than 100ppm in soils but it could be exceptionally high in some cases especially
where ulta basic rocks are present. Plants appear to be more sensitive to nickel toxicity than
animals.

4.10.3 Soil Microbiology

Soil Microbiological Characteristics: The two groups of microorganisms studied are fungi and
bacteria, which are the most importantang matter decomposers in the soil. Bacteria and
fungi (microbes) counts provide information on the level ofgomg biochemical activities in

soil. Microbial counts under normal circumstances increases with an increase in soil the organic
matter. Abait 1g of fertile soil should contain 1 x4 1 x 18Cfu/g bacteria and fungi (Odet

al., 1985).

The soil samples were contained in sterile glass bottles were subsequently triturated and
homogenized. To evaluate the microbial population, the sammes placed in contact with
0.35% NacCl solution (physiological saline) and shaken vigorously for 30 minutes, to release or
extract theProtistspresent in the samples. The samples suspensions were serially diluted before
used in the estimation of microbidensities. Microbial counts under normal circumstances
increases with an increase in soil organic matter. About 1g of fertile soil should contairf 1 x 10
to 1 x 1§cfu/g bacteria and fungi (Odkt al.,1985). Detailed analytical procedures are shown in
Appendix 3.1.

Soil microbial result for the study area is summarizedppendix 3.8.1. However, Table 4.18
shows a summary of the microbial population in the soil samples.
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Table 4.18 Summarized Soil Microbial Result

Ejio- Ajegunle Ajegunle- Agbara Berese Badagry
Groups | Speies Counts | Species Counts | Species Counts
(Cfu/ml (Cfu/m (Cfu/m
) 1) )
THB Bacillus sp 470,000 | Bacillus sp 470,00 | Bacillus sp 560,00
- 0- 0-
Pseudonomassp 134.000 Pseudonomassp 120.00 Pseudonomassp 130.00
Staphylococcus sf Staphylococcus 0 Micrococcus sp 0
S
Proteus sp P Escherichia sp
Proteus sp .
Enterobacter sp Klebsiellasp
. Chromobacteriu
Micrococcus sp msp Protuessp
Actinomyces Micrococcus sp Serriatiasp
Escherichia sp Serriatiasp Staphylococcus
: Sp
Klebsiellasp Klebsiellasp
o Enterobacter sp
Serriatiasp
) Arthrobacter sp
Flavobacteriumsp
Actinomyces sp
Flavobacterium
Sp
Chromobacterium
Sp
HUB Bacillus sp 7,200 Bacillus sp 14,000 | Bacillus sp 20,000
1000 1,500 1,200
Pseudonomassp Pseudonomassp Pseudonomassp
Micrococcus sp Staphylococcus Micrococcus sp
S
Arthrobactersp P ProtuesspStaphyl
Serriatiasp 0COCCUS Sp
Staphylococcus sy

Pagel63of 455




ESIA of Lagos and Ogun States Transmission Project

Ejio- Ajegunle

Ajegunle- Agbara

Berese Badagry

Groups | Speies Counts | Species Counts | Species Counts
(Cfu/ml (Cfu/m (Cfu/m
) 1) )
Micrococcus sp Escherichia sp
Proteus sp Arthrobactersp
Klebsiellasp Klebsiellasp
Flavobacteriumsp
Serriatiasp
THF Aspergillussp 84060 | Aspergillussp 40060 | Aspergillus 72060
Penicilliumsp Penicilliumsp Mucorsp
Cladosporiumsp Fusariumsp Penicilliumsp
Mucorsp Mucorsp Fusariumsp
Fusariumsp Rhizopussp Rhizopussp
Rhizopussp Trichoderma sp Candida sp
Candida sp Trichoderma sp
Trichoderma sp
HUF Mucorsp 320-20 | Penicillium 360-20 | Aspergillus sp 320-20
Aspergillussp Mucor Mucorsp
Fusarium sp Aspergillussp Fusarium
Penicilliumsp Fusarium sp Penicillum
Candida sp Rhizopussp Candida

Source: EEMS survey, 2017

Total Heterotrophic Bacteria (THB)
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The microbial diversity along the three (3) segments of the study area was largely uniform
indicating similar substrate for metabolic activities.

However, the introduction dirthrobactersppn Ejio-Ajegunle indicates discharge in herbicides,
pesticides ad manure into the environment. The finding observed in this study was corroborated
by Luyinget al 1992 & Akindeleet al 2015 who in the study area recorded similar organisms,
indicating ecosystem stability.

Also, the variation and quantity of substesatesailable to the microbes seem a determining factor
in the abundance, count as there exist a linear relation between the number of species and
abundance recorded in the three sections.

Hydrocarbon Utilizing Bacteria (HUB)

Differences in microbial diversi exist along the three (3) segments for the HUB possibly
indicating multiple substrates for metabolic activities. For instance, the introduction of
Escherichia, Flavobacteriunand Serriatia species in BereseBadagry section presumably
indicates pesticiels, manure and herbicides discharge into the environment. However, variation
and quantity of substrates available to the microbes influences the count per cell.

Total Heterotrophic Fungi (THF)

Slight differences exist in the microbial species studiedgatba three (3) segments for the THF
indicating uniform substrates. For instance, the intrusidbasfdidaand Cladosporiuncould be

due to heavy metal occurrence and low concentration of hydrocarbons within the environment
owing to their low abundance. et al 2016 recorded similar organisms in Ogun State soil
around Ewekoro Local Government Area.

Hydrocarbon Utilizing Fungi (HUF)

The five (5) microbial genera assayed along each of the three (3) segments as could be seen in
Table 4.17 and the relatiyelow count was indicative of a soil with reduced presence of
hydrocarbon show.
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411 Protected Areas

The protected areas in Ogun and Lagos States State are shown in Table 4.19 and none of them
crossed by this project. The closest to the project site is the Ologe Lagoon Forest Reserve, which

is about 3km South of the existing Agbara Substation.

Table 4.19 Protectected Areas in Ogun and Lagos State

g/ . State Total Area vear ,
Name Location 5 Establishe | Remarks
N (km?)
d
Omo F/R Area J1 & :JZEﬂ Easkoftr oo éigia Productiv
1 J3, Area J4, Area J J o 1925
& Ak, 16 Enclaves Local 0058, °
’ Government 220.4, 65
5 Olokemeji Forestry Odeda ) LG| Ogun 53 88 1916 Degraded
Reserve (Olokemeji)
3 |Arakanga Forestry Odeda LG Ogun |, oo 1945 Protective
Reserve (Olokemeji)
4 llaro Forestry] Yewa South LG Ogun 46.08 1953 Degraded
Reserve (Ipake)
5 Edun StranForestry| Yewa South LG Ogun 097 1953 Protective
Reserve (llaro)
5 Eggua Forestry Yewa North LG| Ogun 41.47 1937 Degraded
Reserve (Eggua)
. Aworo Forestryl Yewa North LG| Ogun 21299 1936 Degraded
Reserve (Aworo)
8 Imeko Game Imeko-Afon LG | Ogun 954.88 1933 Degraded
Reserve (Imeko)
Ohumbe Forestry Yewa North LG| Ogun
) _ 46. 1 D
9 | Reserve (Oja Odan) o:08 . eorades
1o | "Ologe Forest Ologe, Badagry Lago | , . 2000 Protective
Reserve LGA S
11 Erunkan Area| Lago | N/A N/A N/A

*Ogun River Fores]

(between Kosofg
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Reserve and Ikorodu) S

SourceOgun State Forestry Operations; *Olufemi A. O. and Ameh, C. E (1999); N/A = not
available

To Ibadan

1. Arakanga
) ~

A New Abeokuta S

2
To Osogho

4 Tolkeja (/@) Olorunsogo P/ S} .
est D {
2 2 -
Arigbajo § < 18.0gijo S SR Shagamu
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% ) '
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Figure 4.13 ProtectedAreasAround the Project Area

4.12 Biodiversity

4.12.1 Overview

Biological diversity (Biodiversity) has been defined as the variability among living organisms
from all sources includingnter alia, terrestrial, marine, other aquatic ecosystems (freshwater
and brackish water) and ecological complexes of which they ante this include diversity
within species and between species of ecosystems. The Convention on Biodiversity is a legally
binding agreement opened for signature at the Earth Summit in Rio de Janeiro (Brazil) in 1992.
Over 145 countries, including Nigeriaeanow parties to the convention. The objectives of the
convention are the conservation of biological diversity (biodiversity); the sustainable use of
bi odiversitybés components and the equitable
The Convaetion is one of the international legaameworksguiding the execution of EIA/ESIA

in Nigeria today. To that effect, the convention recognizes the importance of biodiversity for
maintaining life sustaining system of the biosphere and acknowledge thainervation and
sustainable use of biological diversity is of critical importance for meeting the food, health and
other needs of the growing World population. It has a wide range of intrinsic values including
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ecological, genetic, social, economic, sti@) educational, cultural, recreational and aesthetic
values.

Today, biodiversity has become an issue of worldwide interest and an integral part of all
environmental studies. It is therefore not surprising that virtually all the agencies of the United
Nations Organization (UNO) as well as many international -Somernmental Organizations
(NGO) have continued to show interest in biodiversity. The latest development in this global
interest in biodiversity is the establishment of the Intergovernmentabiatin Biodiversity

and Ecosystem Services (IPBES) formed by many agencies of the United Nations UNEP,
UNESCO, FAO and UNDP. The Government of Federal Republic of Nigeria is a signatory to
the Biodiversity Convention, IPBES as well as many other relatedvebbions. Indeed,
development activities, ways of life and means of livelihood in the country are strictly guided by
these Conventions, in addition to many national and state legal and administrative framework.

In support of the Federal Ministry of Eneitrment (FMEnv) which is the federal regulatory body

on issues of environment in Nigeria, there are many established NGOs/ societies in the country
with strong interest in Biodiversities. Foremost among these NGOs in the country are the
Nigerian Field Socigy (NFS) and the Nigerian Conservation Foundation (NCF). The Nigerian
Field Society, established in 1930 (now 87 years old) is the oldest NGO on the environment in
West Africa, and its journal (The Nigerian Field) which has published since 1931, is argoldm

on the Nigerian biodiversity (flora, fauna and ecosystems). The Nigerian Conservation
Foundation (NCF) established over 40 years ago (located along L&gpasExpressway, Lagos)

has ceoperated with many international/national bodies and donors (pateb WWF, IUCN,

WRI) on the conservation and development of biodiversity in the country. The foundation has
worked closely with Government Institutions on development and /or management of the seven
established National Parks as well as the numeroustfgames reserves, protected areas,
zoological gardens and arboretum all over the country. The foundation (NCF) has developed a
Biodiversity Action Plan (BAP) for forest regeneration and the mitigation of the identified
effects of Climate Change on the Higan forest cover which is very fast decreasing. The nearest
forest reserve to the present project area is the Omo forest (Ogun State) and contiguous to it is
the Shasha forest.

In the present study, the biodiversity of Lot 3 study area has been adgquaeded in the
following specific studies;

9 Terrestrial Vegetation (Flora):

Vegetation cover and physiognomy, taxonomic composition of trees, shrubs, herbs, economic
plants and crops

T Wildlife (Fauna):
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Amphibians, Reptiles, birds, and mammals (taxomornoimposition, etc)

1 Phytoplankton Flora (Water)

Taxonomic composition, occurrence and distribution, abundance, community structure and
biodiversity indices

1 Zooplankton Fauna (Water)

Taxonomic composition, occurrence and distribution, abundance, commuanitfuse and
biodiversity indices

1 MacroInvertebrates (Sediment)

Taxonomic composition, occurrence and distribution, abundance, community structure and
biodiversity indices

1 Microbiology (Water and Sediment)

Taxonomic composition, occurrence and distributiabundance of heterotrophic bacteria and
fungi (mould and yeasts).

4.12.2 Terrestrial Vegetation (Flora)

412.2.1 Methdology
Vegetation Sampling

This involved site selection, samples collection, and data analyses.
Location and Area Descriptions

Thef oc al area of interest, termed the Terrest
Ar ead) of about ten (10) plots (1000m x 2000
considered as a sampling point. Also, twelve (12) sections were obtaineth&grots based on

the communities that fall within them.

Characterization Method

A combination of field surveys and desktop assessments was used to characterize the
biodiversity resources present at the Study Area.

Survey Timing
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A preliminary assessme of the Study Area was conducted by the Biodiversity Team Lead
Novemeber 26, 2017. During this assessment, regular observations to assess changes in habitat
and other points of interest were noted. This reconnaissance survey formed the basis for
samplingsize determination. Detailed biodiversity study was conducted beteesmber 2

and December} 2017(Plate 4.9 and 4.10).

Plate 4.9 Biodiversity Sampling Activities at lgeemo Village

Plate 4.10 Biodiversity Sampling Activities at Ekundayo

Samging site: Twelve sampling points were delineated using plant species physiognomic
conditions and habitat types. Table 4.19 presents the sampling sites and their coordinates.

Pagel700f 455



ESIA of Lagos and Ogun States Transmission Project

Sampling Size An average of 2 hectare was adopted as sampling size perrgapaght. This
resulted in a total sampled area of 20 hectares.

Sampling Team The team comprises a plant taxonomist/ecologist and an assistant, animal
ecologist and an assistant and two local assistants.

4.12.2.2

Specific and standard methodology was adopted for specific parameter/flora taxon for which
baseline information is required as contained in the Biodiversity Terms of Reference (TOR).
Some of the floristic parameters to be determined as shown in Tablendl@@ei species and

family information (life forms, diversity richness, abundance, frequency, community/vegetation
structure, alien species inventory, indigenous uses. Detailed flora and fauna methodologies are
shown in Appendix 3.1.

Sampling Parameters and Methods (Flora)

Table 4.20 Habitats Sanpling Sites

Sampling

plot ID Latitude (N)

Longitude (E) | Location Habitat feature

Section 1: Ejio substation to Ajegunle Substion

BD1i BD2 22222 ' 2;222; ' Ejio substation A derive savannah
303-B05 | (oole  |aaaear | muamdaye | ored Savama
BD7-BD8 232;; gﬁzgs Alapako to Adelaja [R)ii)r;vr?;n ;?;/;nnah an
BD6-BD9 2:;223; ) 2:82232 | Igbili to kooko [R)i)r;vrie;n oavanne

Section 2: AjegunleSubstation to Agbara Substation

6.50696 - | 3.07688 - . .

BD12 6.49982 08528 Agbara Substation | Derived Savannah
6.62953 3.05071 Ajegunle to .

BD9-BD11 6.62766 3.04905 Ojuroko Derived savanna
6.57391 i | 3.02727 T | Adaoduro to .

BD10-BD17 6.56295 30638 Onilogho Derived savanna

BD14-BD-16 6.54491 3.02454 llegemo Ishaga t( Derived savanna an
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6.53735 3.03186 Idanyi Riparian forest
Section 3: Berese to Badagary substation
BD10-BD19 2:;2;; 2882:3 \(/)Vlt]uerzennllgolomo d Derived Savannah
BD19-BD20 2:2322; ' ;:g;iéﬁ lkoga lle to Iragbo gieg;‘l’rie;n FS;‘gt‘”ah an
BD21-BD26 gzjgggg ;:ggggg Igho Fipe to Zenvie gier;;‘l’rie;n FS;‘gt‘”ah an
BD24 gggég ;Zgggi Badagry sulstation giepr;\/rieadn savanna - an

Source:EEMS survey, 2017

4.12.2.3 Habitats type

The results obtained were discussed under habitat type, species richness, species density, species
diversity, species abundance, vegetation structure, consensitrs, alien/invasive species
evaluation, ecosystem services and protected areas.

The Study area consists of swampy area, riparian vegetation, cultivated area, fallow field and
built-up area. Estimat@sing GIS data supplemented by ground truthing and UAV survillance)

of the cover by each habitat type obtained in respect to transect covered during field study is
presented iTable 4.21. The pictures of each sampled area are shown in Plate 4.112and 4.1

Table 4.21 Habitat Types and Approximate Size
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Affected Area Within Substation Site (nf)

Land t Ejio- Ajegunl AUl
and use type Ejio | Ajegunl | Badagr | yioo i | o e TOTAL
s/Is |esis |ysis |2U€9 Badagr
e Agbara
y

AREA OF | o 11
SSILENGTH  OF | 2> 25.1ha | 25.2ha |30km | 21km | 36km
LINE
Primary Forest i
Secondary Forest 41,50

y 0 175,500 127,800/ 216,000| 519,300
Swampy area 251,957/ - 7,200 | 183,600/ 190,800
Riparian vegetation 7.698 18,200 | 5480 | 108,000 131,680
Water body i 3150 | 162,000/ 165,150
Cultivated area 82'65 45,837 409,110| 171,700| 177,120| 757,930
Fallow field égﬁ’l 187,691 729,500/ 306,400| 216,000 3’251’90
Built-up area 32’67 8,872 145,300/ 10,200 | 17,226 | 172,726
Plantations i i i i
Others 22,100 | - i 22.100
TOTAL 252,9 1.499.7 1.079.9 | 3,211.58

55 | 250,008 251,957| 15" "' | 631,930| ;T | 2
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Figure 4.14a Land Use(Ejio-Ajegunle)
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Figure 4.14b Land Use (AjegunleAgbara)
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Figure 4.14c Land Use (AjegunleBadagry)
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b) Igbele to Kooko
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(d Ikoga lle to Iragbo
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f) Yafin to Badagry Sub Station

Plate 4.11 Areaswith Riparian Habitat
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a) Ejio substation

b) Shojuolu to Ekundayo
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c) Alapako to Adelaja

d) Igbele to Kooko
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f) Ajegunle to Ojuroko
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g) Adaoduro to Onilogbo
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i) Whezeme to Okuran ldolomo

k) Igbo Fipe to Zhenvie
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[) Badagry sub Station to Yafin

Plate 4.12 Areaswith Drived Habitat

412.2.4 Species Composition

A total of one hundred and twentywo (122) flora species ifiorty-eight (48) taxonomic
families were inventoried in the entire studies area. Appendix 3.9 shows the flora checklist.

1 Species Richness

This is the total number of species censored in a defined area. It is often used as a criterion
for disturbance or ecosystem stability. A comprehensive list of the censored flora species
presented in Appendi&9 while summarized result is presented @ble 4.22.
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Table 4.22 Species Richness per sampled habitat and community in the study area

Species richness per sampled secl Species richness per sampled plot

Sampled section| Species richnesg Plot Location Species richness
1 Ejio substation 68
Section 1 2 Shojuolu to Ekundayo | 79
'(52 gunle) to| 113 3 Alapako to Adelaja 76
4 Igbili to kioko 72
5 Agbara Substation 50
Section 2 6 Ajegunle to Ojuroko 74
gsgfan)le to] 1 7 Adaoduro to Onilogbo | 72
8 llegemo Ishaga tédanyi | 70
9 Y!;iz;?e to Okura 68
Section 3
(Iberese d 87 10 Ikoga lle to Iragbo 61
Badagry) 11 Igbo Fipe to Zenvie 65

12 Badagry sub Station 63

Source: EEMS survey, 2017

A total of one hundred and thirteen (113) species belongirfgrty five (45) taxonomic
families were censored in section 1, ninete (91) species belonging to forty (40)
taxonomic families in section 2 and eigisigven 87) species belonging to forpne (41)
taxonomic families in section Plot 2 recorded totd of seventynine (79) species as the
richest followed byplot 3with seventysix (76) species.

Some species were observed to occur solely in riparian habitat. Some of these indicator
species includeLasimorpha senegalensisVitragynaledermannij Raphia lookeri and
Nymphaea lotusDerived savanna habitats were generally richer in species than the riparian
forest habitats. Higlspecies richness recorded in some of the sample areas is as a result of
reduced anthropogenic actions and/or resistance to invastbather disturbances.

4.12.2.5 Species Density (SD)

Density refers to the number of species per given area. Estimates of density are useful for
monitoring plant responses to environmental perturbations. A density of F4R6species
was observed fahe entire studied area (Table 4.23).

Pagel86of 455



ESIA of Lagos and Ogun States Transmission Project

Table 4.23 Species Density in the Study Section

Study section Species Richness Species Density
Section 1 (Ejio to Ajegunle) 113 1/88.5nt
Section 2 (Ajegunle to Agbara) | 91 1/ 109.9m
Section 3 (Iberese ®adagry) 87 1/ 114.9mM

Source: EEMS survey, 2017

The result showed that species density was higher in section 1 than in section 2 and section 3.

This high species density was however, observed to be recorded mostly in derived savanna
habitat (Appendix3.9).

It is however, anticipated that activities of the various phases of the proposed project will
impact negatively on the numbers of individuals of species within the RoW. Mitigation
measurews are provided for in Chapter Six.

4.12.2.6 Species Abundance

Species abundance is a record depicting the number of individualsspéaes It is an
important concept in ecological study since it can be used to assess degree of impacts. A total
of 25416 individuals were censored in the entire study area. Alsotullg seveals the
presence of more individuals of a single species. Table 4.24 shows plant species with the
most and least abundant individuals in the entire study area

Table 4.24 Checklist of Five most Abundant and Five Least Abundant Plant Species

Most Abundant Species | Abundance | Least Abundant species Abundance
Chromolaena odorata | 1641 Spondianthus preussii 7
Asystasia vogeliana 1301 Hoslundia opposite 8
Alchornea cordifolia 1268 Irvingia wombolu 8
Lasimorpha senegalensi| 1198 Phyllanthus muellerianus | 8
rilzgzra;fpatensis 1017 Tinospora cordifolia 11

Source: EEMS survey, 2017

As could be seen in Table 4.2€hromolaena odorataAsystasia vogelianaAlchornea
cordifolia, Lasimorpha senegalensisd Blepharis maderaspatensigere the most abundant
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species whileSpondianthus preussiHoslundia oppositelrvingia womboly Phyllanthus
muellerianusand Tinospora cordifoliawere the least abundant. Plate 4.13 shows some of
these species.

Chromolaena odorata Lasimorpha senegalensis Alchornea cordifolia

Some of the most abundant plant species in the studied area

Spondianthus preussii Phyllanthus muellerianus Irvingia wombolu

Plate 4.3B: Pictorial evidence of some of the most and least abundant species

Abundance was equally evaluated for each of the sampled sections and communities as
shown in Table 4.25. Results showed that section 1 has the highest number of individuals
followed by section 3 while section 2 had the least number of individuals.
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Table 4.25 Species Abundance per Habitat and Community

Habitat Species Abundance Most Abundant Least Abundan
Abundance | Plot | Abundance | SPecies Species
1 3072 Chromolaena odorati Spondianthus
Ejio- 10034 2 2362 Asystasia vogeliang preussii, Mussaend
Ajegunle Bidens pilosa,| elegans, Malacanth
(330kV) 3 | 1604 Pennisetum alnifolia, Pentaclethr:
7] 823 purpureum macrophylla
5 1871 Canarium
Chromolaena odorats schweinfurth,
Ajegunle 6 1933 . | Ouratea flava
6926 Asystasia vogeliang
to : Musanga
7| 1675 Blepharis 2 .
Agbara maderaspatensis cecropioides,  Ficu
(132kV) Alchornez cordifc;lia suf, Holarrhen
8 1406 floribunda, Sterculig
trigacanta
9 2108 o
, . Irvingia  wombolu,
Ajegunle Lasimorpha Cola iqantean
to 8456 10 | 1575 senegalensis, Raphia g9
. Pentaclethra
Badagry 11 2710 hookeri, Costus afer
: . macrophylla,
(132kV) Commelina diffusa Spondianthus preuss
12 | 2032 P P

Source: EEMS survey, 2017

As could be seen in Table 4.25, the most abundant species in section 1 and section 2 are
Chromolaena odorataand Asystasia vogelianas against_asimorpha senegalensisnd

Raphia hookeri recordefbr other sections. In the same veBpondianthus preussind
Mussaenda elegansection 1),Canarium schweinfurthiand Ouratea flava(section 2) and

Irvingia womboluandCola gigantear(section 3) were the least abundant genera in the entire
sampled area. The occurrence of more individuals per species imsgatias expected as

the study reveals the presence of more individuals of a single species in section 3 than in
section 1 and section 2.

Similarly, plot 1 with 12.2% individuals has the highest species abundance followed by plot 4
with 11.2% while plot 8 ad plot 10 with 5.6% and 6.3% respectively had the least
abundance. Also, sampled plots in derived savanna habitat were observed to be richer in
species abundance than those in riparian forest. Forest with high species abundance is
indicative of one eitheunder disturbance and/or efficient dispersal mechanisms (Ebejwai

al 2014).
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It is however, anticipated that activities of the various phases of the proposed project will
impact negatively on the numbers of diversity of species within the RoW, espelielg
preconstruction and construction phase. TCN have therefore put up mitigation measures to
prevent this occurrence (see chapter 5 and 6 for impact and mitigation measures).

4.12.2.7 Species Diversity Indices

Species versity indexis a quantitatie measure that indicates the extent of diversity in a
habitat. I n the present study, Shannonés ind
equitability index was 0.8495. The diversity indices for each section are shown in Figure

4.15.

4 N

(%]

(]

(8}

2

£

% ® Shanon Index

é’ u Equitability Index

Sampled Section

Figure 4.15 Diversity Indices Per Habitat in the Study Area

As could be seen in Figure 4.1be Shannon index for Efidjegunle is highest for the study,
followed by AjegunleAgbaraand least forAjegunleBadagry This was expected owing
largely to the high nutver of species recorded in Ejfigegunle.

Diversity indices were equally evaluated for each of the sampled habitats. Results as shown
in Table 4.26 indicated that sampled plots in derived savanna habitat recorded the highest
shannon and equitability indise
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Table 4.26 Diversity indices per sampled community

Sampled Location Diversity indices

plot Shannon index | Equitability index
1 Ejio substation 3.487 0.8264
2 Shojuolu to Ekundayo 3.739 0.8556
3 Alapako to Adelaja 3.758 0.8678
4 Igbili to kioko 3.472 0.8119
5 Agbara Substation 3.041 0.7772
6 Ajegunle to Ojuroko 3.752 0.8718
7 Adaoduro to Onilogbo 3.781 0.8842
8 liegemo Ishaga to Idanyi 3.709 0.8731
9 Whezeme to Okuran Idolomo| 3.4 0.8058
10 Ikoga lle to Iragbo 3.316 0.8067
11 Igbo Fipe to Zenvie 3.247 0.7778
12 Badagry sub Station 3.193 0.7707

As could be seen, the highest Shannon index was calculated for Adaoduro to Onilogbo
Section followed by Alapako to Adelaja Section and Ajegunle to Ojuroko.The least Shannon
index wasrecorded for SubstationSites at Agbara and Badagry respectively. Similarly, the
Sections fromljegemo Ishaga to Idangyjegunle to Ojuroko, and Adaoduro to Onilogbo
recorded the highest equitability as against SubstationSites at Agbara and Badagry. This
shows that Adaoduro to Onilogbo Section was the richest in flora diversity in the studied area
and hence, would offer more ecosystem services value.

It is however, anticipated that activities of the various phases of the proposed project will
impact negativig on the numbers of diversity of species within the RoW, especially during
preconstruction and construction phase.

Species growth habi$ the characteristic form in which a given specieplahtgrows.
Species growth determines the vegetation stracturd succession in an ecosystem. The
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result for the study revealed that trees (66.3%) formed the dominant vegetation type in the
study area (Table 4.27).

Table 4.27 Distribution of plant habit across the Study Area

Plant habit No of plant species Percentage (%)
Trees 49 40.2
Shrubs 46 37.7
Herbs 12 9.8
Climbers 14 11.5
Floater 1 0.8
Total 122 100.0
Sourc

e: EEMS survey, 2017.

As could be seen in Table 4.27, trees were the dominant plant form in the study area. This
was followed closely by shrubs, climber/ or creepers, Herbs and Floaters, in a decreasing
order. This agrees with Duruglet al. (2012) who reported similar trend tine region.

Some of the tree species censured inclatiigzia adianthifolia, Albizia zygia, Anthocleista
djalonensis, Eleaiseguineensis,Anthonothamacrophylla  Ceibapentandra While
Alchornealatifolia, Combretum racemosum, Baphia nitidare some of thehrubby species
censured. Examples of herbal species censored indksgstasia vogeliana, Blepharis
maderaspatensigoerhavia diffusandCleome ciliate

Eleais guineensis Ceiba pentandra Anthocleista djalonensis

Plate 4.14 Same woody species

In a similar way, distribution of species growth habits in the sampled sections was also
determined (Table 4.28%enerally, the percentages of trees in all the sections were relatively
higher compared to other growth forms. Efigggunle Section had the highest proportion of

Pagel92of 455



ESIA of Lagos and Ogun States Transmission Project

tree species, followed by Ajegurbgbara Section while the Badagry line recorded the least
proportion of tree species. (Table 4.28).

Table 4.28 Distribution of plant habit across study section

Study Abundance in %
section

T S C H F

No % No | % No |% No |% No |%
Section 1] 47 41.6 43 [38. |11 9.7 11 9.7 1 0.9
(Ejio- 1
Ajegunle)
Section 2| 38 418 |35 |38. |10 11.0 |9 99 |0 0
(Ajegunle 5
Agbara)
Section 3| 38 43.7 |29 |33. |11 12.6 | 8 92 |1 1.2
(Ajegunle 3
Badagry)

T =tree, H =herb, F =floater, S =shrub and C =climber/creeper
Source: EEMS survey, 2017

Finally, growth habit was determined according to habitat types. Accordingly, higher
proportion of tree species was observed in riparian habitebrapared to derived savanna
habitats. Woody shrubby species also followed similar trend as that of the woody trees
(Appendix 3.9).

4.12.2.8 Vegetation Structure

Spatial orientation of species in space is termed vegetation structure. It is one of the

compaents of ecosystem restoration processes. An ecosystem with an excellent vegetation
structure is a measure of a healthy ecosystem integrity and high productivity. Vegetation

structure also called community structure was measured in the study using DetrBeeast

Height (DBH). Table 4.29 shows diameter size class for the species. However, abundance of
each species in these categories was considered in determining the vegetation structure.
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Table 4.29 Vegetation Structure for the Study Section

Diamete | Section 1 Section 2 Section 3
r size
Few Notable Genera
class No. of % No. of % No. of %
(cm) Spp Spp Spp
09 26 236 | 20 22. 18 1.0 A§ysta5|a, ' Boerhavia,
0 Mimosa,Lasimorpha
11. Abrus, Cayratia,
10-19 14 2.7 |10 0 10 116 Leptoderris Maesobotrya
20-29 18 164 | 15 16. 14 16.3 Feretlg, Glyphaea, Icacing
5 Manniophyton
18. Hoslundia, Ficus
30-39 18 164 |17 7 13 151 MussaendalNewbouldia
Dalbergia f, Musa,
40-49 10 9.1 |9 9.9 |10 11.6 Bridelia, Combretum
5059 |10 91 |7 7718 9.3 |Berinia,  Margaritaria,
Morinda, Spondias
6069 |8 73 |4 446 70 |Musanga,  Anthocleists
Canarium, Ceiba
- Cola, Cleistopholis
070 6 55 |9 9917 8.1 Alstonia, Pycnanthus

Source: EEMS survey, 2017

It was observed that species in section 1, 2 anesfectively had DBH between-39cm.

This is suggestive of a disturbed ecosystem. Harvesting of fuel woods for house hold energy,
logging activities for house construction and clearing of bushes for farms and residential area

are the main drivers of logs large woody species. The species with DBH eB@m had the

highest record across the sections, followed by species with DBEB@Q. Section 3

recorded higher proportion of species with DBH above 50cm followed by section 2 with
section 1 recording theast count (Table 4.29). More so, species with DBFH686m had the

|l east number of species followed by O70cm an

Similarly, more species with DBH 50cm and above were recorded in riparian forest than in
derived savannas. This indicates that camities with riparian forest were the least
disturbed as against communities with derived savannas.
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4.12.2.9 IUCN Status of the censured flora

IUCN Red List is set as precise criteria to evaluatee#timctionrisk of species and
subspecies. The aim is tonvey the need for conservation to the public and policy makers,
as well as help the international community reduce activities leading to species extinction. In
addition, IUCN provide scientifically based guide and actions to conserve biological tgiversi
(IUCN, 2007).

The IUCN status of the plant resources for the studied area was evaluated using IUCN
version 2017-3 criterion. The results showed thditragynaledermannii ¢ampled in the
riparian habitgtwas the only Vulnerable (VU) species.

412.2.D Alien species and Invasive species

Alien species are plant resources that are accidentally introduced into an area while invasive
species may or may not be alien except that they may cotnpete other species and
establish dominance. International Umifor the Conservation of Natural Resources (IUCN)
listed abou®4 plant species that are alien to Nigeria while the global invasive database listed
the occurrence of 29 invasive flora in Nigeria (Borokini 2011).

Lantana camara, Euphorbia heterophyad Chromolaena odoratavere the three species
censored in this study listed as alien to Nigeria wBildens pilosa Chromolaena odorata,
Mimosa pudica and Dalbergia sisseo listed as invasive to Nigeria was found in this study.
As could be observe@hromobena odorata that was censored in this study iisied as
both alien and invasive species to Nigeria (See Plate 4.15).

Euphorbia heterophylla Dalbergia sissoo

Plate 4.15 Alien/invasive species in the study area
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4.2.3 Terrestrial Wildlife Fauna

4.2.3.1Methodology

Sampling transect used for flora studies was equally used for fauna wildlife. Two main
method of fauna samply was adopted. Direct evidence (sighting) and indirect evidences

Direct observations Visual encounter survey during nocturnal and diurnal expeditions and
recognizing evidence of wildlife species presence through vocalization was undertaken. The
Capturerecapture method was used for small mammals and some invertebrate fauna.

Indirect Observations: Indirect signs such as footprints, scats/faeces, feeding activity, nests,
tracks, holes/diggings or scratching, carcass. The recorded evidence was repredanted b
bydirect (collections and observations) and indirect (tracks, footpso#s/faeces, feeding
activity, nests, tracks, holes/diggings or scratchiagcass and identification bgsidents

Examination of road kills and meat markets Interview of hunters, fishermen, farmers, etc

to gain better insight into theabitat history (see questionnaires), faunal distribution pattern,
seasonal migration, local names, conservation status, economic importance and threats to
biodiversity. At their homes, the hters were also urged to present for examination, animal
remains or trophies including, horns, skins, skull/skeleton, shells, hoofs, etc in their bags as
well as say the last time they sighted or killed each animal presented.

Night sampling was also done tisten to the vocalization of nocturnal animals. Raking
quadrants (2m x 2m) for litter amphibians and reptiles were also employed. Inspection of
broadleaved hydrophytes e.Gyrtosperma senegalenda treefrogs, lifting of stones, logs,

plants, panels, plastics, etc for any hidingherpetofauna, use of appropriate field data sheets to
capture information like date of sampling, block/plot number, weather condition, weather
during theprevious 24/48 hours, species list witherstific, common and local names,
biomass and abundance.

4.2.3.2Fauna Composition

As shown in Appendi®.10, a total of seventgine (79) fauna resources were inventoried in

the study. This comprises of 61 fauna species that were sighted (direct eyidaedc18

fauna species that were obtained via indirect evidences. Table 4.30 shows a summary of the
fauna resources.

Table 4.30 Summary of Fauna Resources of the Study Area

Fauna Group Direct Evidence (Sighted) Indirect Evidence (Not Sighted)
Mammal 12 2

Aves 40 11

Reptilian 4 5

Amphibian 5 0

Total 61 18

Source: EEMS Survey, 2017
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The avifauna group recorded the highest number of species, followed by the mammalian
group. The reptilian group recorded and amphibians however, recorded the least number of
species. There were two major habitats in the censored area which are dervedisand
riparian/swamp habitat. Derived savanna was observed to record the highest number of
species. This high number of species in savanna habitat is attributed to disturbed
environment, since fast growing species (colonizers) dominate such hablibg. 4Ta1,

shows summarized number of species sighted in each habitat and sections of the censored
area.

Table 4.31 Summary of Fauna species sighted per habitat and section

Fauna Number of species sighted pe| Number of species sighted pe
group habitat Section
Derived . : : :
Riparian/Swamp | Section 1 | Section 2 | Section 3
savannah
Mammals 11 3 9 5 10
Aves 38 13 36 16 26
Reptiles 5 4 3 3 7
Amphibians | 5 5 4 5 5

Source: EEMS Survey, 2017

1 Species Diversity Indices

Shannon weiner and equitability indicesre used to evaluate species diversity in the study.
This index is used in accessing the degree of richness of any habitat. The diversity indices for
the entire study area and sections were conducted across all faunal groups (Table 4.32).

Table 4.32 Diversity Indices for the Entire Study Area

Index Mammals | Aves Reptiles Amphibians
Shannon index | 2.443 3.582 1.427 1.557
Equitability 0.9258 0.9109 0.6494 0.9672
index

Source: EEMS Survey, 2017

As presented in Table 4.31, the avian group had the highest Shannon index followed by the
mammals and the amphibians. However, the reptile taxon is the most evenly distributed of
them all with the highest equitability index.

91 Diversity indices for each sty section

The avian group recorded highest Shannon index across all the three setdiwesger,the
avian, mammalian and amphibian group recorded the highest equitability index across the
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first, second and third sections respectivélble 4.33 presentke result of diversity indices
for each section.

Table 4.33 Diversity indices for each section

Sections Section 1 Section 2 Section 3
Diversity H E H E H E
indices

Mammals 1.872 0.8132 1.516 0.9418 2.238 0.8182
Aves 3.344 0.9064 2.813 0.9238 3.148 1.2138
Reptiles 0.8627 0.7853 1.073 0.977 1.59 0.8278
Amphibians 1.236 0.8914 | 1.237 0.8925 1.584 0.8925

*H=Shannon index, *E=Equitability index
Source: EEMS Survey, 2017

1 Species Abundance

Species abundance is a record depicting the numledieiduals of a particular species. It is

an important concept in ecological study since it can be used to assess degree of impacts.
This was conducted for the entire study area, habitat, and communities for each faunal group.
A total of 1230 individual eross all fauna groups where censored in the project area. Table
4.34 shows faunal species with the most and least abundant individuals in the entire study
area.
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Table 4.34 Checklist of the Most Abundant and Least Abundant Species Pdfauna

Grou

SIN : Most abundant Abun | Least Abundant Abundance
dance

Mammals

1 Rattus norvegicus 32 Chaerephon pumilus 1

2 Rattus fuscipes 23 Hypsignathus monstrosus | 4

3 Rattus rattus 17 Epomophorus gambianus | 5

Aves

4 Bubulcus ibis 57 Columbairiditorques 2

5 *Boissonneaua flavescens 51 Western Bronzaaped| 2

Pigeon

6 Ardea alba 42 Laughing Dove 3

Reptiles

7 Agama agama 58 Dendroapis jamesonii 1

8 Mabuya sp 36 Naja melaoleuca 1

9 Grayia smythii 9 Python sebae 1

Amphibians

10 Hylaranaalbolabris 40 Hyperolius concolor 16

11 Amietophrymus maculates 37 Haplobatrechus occipitalis | 23

12 Hyperolius fusciventris burton| 24

*A species of interesBBoissonaeua flavescensas sighted directly during this study,
weadvocate for further research as to the reasons for its appearance in the study area.The
specie is native of Ecuador, Venezuela and Columbia and occur North and central America.
(SeeThe IUCN Red List of Threatened Species: Boissonneaua flavasgaridished in

2016. http://dx.doi.org/10.2305/IUCN.UK.2016
3.RLTS.T22687868A93172791.&ttp://www.birdwatchingdaily.cohttp://www.berkeleyda
ilyplanet.com/issue/20086-01/article/1898%

Bird list is increasing in  Nigeria every year becausef various
studiesfvww.africabirdclub.org). Humming biré nesting grounds is fast expanding to new
regions in Africa
(https://www.google.com.ng/amp/s/www.mercurynews.com/2016/06/30/sdtitanplant
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attractshummingbirds/amp)/ Nigerian sunbirds has similar nesting grounds and habitat
preferences adB.flavescens. hitps://wwwv.birdwatchingdaily.com/blog/2016/09/14/africas
hummingbirdlike-sunbirdsfind-nectar)

It is recognised majorly by its long beak larger than mean body weight and as only bird
capable of  flying backwards as was seen in this study  (
http://www.birdsofeden.co.za/hummiutgrds_article_op_view_id_201Its presence is either
casual, accidental or introduced, hence anyone/body with genuine interesttcs doeeluct

more research to determine its status in Nigeria.

A breakdown for each fauna group revealed thatfaauna group recorded the highest
individuals, followed by the mammalian and amphibian group respectively. The reptilian
taxon recorded the leasbundance with individuals (Table 4.33). Details of the fauna
abundance per fauna group are illustrated in Figure 4.16.

4 N

- /

Figure 4.16 Species Abundance Per Fauna Group
Abundance per section

Abundance for the three sections and across all fauna groups revealed that sectionlrecorded
the highest. On the other hand, Derived savanna was also observed to record the highest
number of individuals across the four fauna groups (Table 4.35).
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Table 4.35 Abundance per section and habitat of the Study Area

Section 1: (Ejio - | Section 2: (Ajegunle- | Section 3: (Berese -
Falina Ajegunle) Agbara) Badagery)
Group Derived Derived Derived

swamp Swamp Swamp

savannah savannah savannah
Mammals | 97 11 8 25 36
Aves 421 15 103 40 163 49
Reptilians | 63 17 27 15
Amphibians| 18 12 35 11 21 43
Total 599 27 166 59 236 143

Source: EEMS survey, 2017

Abundance per community

Analysis on abundance per communities was conducted across all fauna groups. Results
obtained from the analysis are present in Table 4.36.

Table 4.36 Abundance per communities of the study area.

Fauna . Sojuolu  |Alapako Ar_aromi- Ajegunle|Adaoduro ?]eseem(WhezumeFkoga Igb
Group SESS_ - - orita gggara_ro - ishaga o ile fipe
station To station To Okuran To To
EkundayoAdelaja Igbele ojuroko. |Onilogbo Idanyii |idolomo |lragbo|Zetl

Mammals |34 43 20 0 1 2 8 8 1 9 15
Aves 163 |152 106 15 8 40 55 40 26 38 99
Reptile 31 19 13 0 2 5 10 0 1 6 20
Amphibiang3 9 6 12 7 13 15 11 0 4 17
Total 231 |223 145 27 18 60 88 59 28 57 15!

Source: EEMS survey, 2017

Similarly, as presented in Table 4.Fjio substationand Sojuolu- Ekundayorecorded the

highest number of individuals, whil&raromiorita 1

Igbeli, Agbara Suistation and

Whezume Okuran idolomo had the least individuals. This reduction in species individuals in
most of the sample communities, habitat and sections indicatevéhef disturbance.
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From the aforementioned fact, it is anticipated that, during the different phases of the
proposed project, fauna populations will be impacted.

4.2.3.3Avian migration

Some avian species are known to migrate. Avian migratiaither a regular or irregular
(nomadism, irruption, or invasions) seasonal movement between north and south. In some
species, the movement is one directional.

Whatever the movement is, avian migration is usually driven by food, habitat and changes in
weatler conditions. These movements are usually between breeding and wintering grounds
(veenet al.,2014).

In Nigeria as in other countries in the Northern hemisphere, migratory birds commence this
movement between February, March and April to warmer areaseturth between August,
September and October to winter grounds. Migratory movement often results in high
mortality and predation. In this study, a total of 4 migratory birds were inventoried (Table
4.37).

Table 4.37 Details of migratory birds censored inthe project area

: IUCN NESTLING | Breeding | Major Conservation
i HABITAT :
Species status GROUNDS | season | threats actions
Colony
Terrestrial | Reed beds Aoril 1o Wetland protection,
Ardea alba | LC and bamboo, JSI degradation | control of
freshwater | bushes. y and loss vegetation
management.
Renewed
Ardea LC Freshwater Low trees| February huntlng and
cinera and bushes | to June | timber
harvesting
Wetland
On grounds degradation . .
g g Nesting sites
Egreta of protected March to| and loss|
LC Mangrove | . should be
garzetta sites, July through
: protected
mangroves. drainage for
agriculture.
: Poisoning, Establish
. Terrestrial . . :
Milvus LC and Branches of July to| shooting and norrintrusion
migrans trees October | pollution of | zone around
freshwater .
water colonies.

Source: EEMS Survey, 2017
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The habitats of the species cut across the two identified habitats. The nesting grounds for
these species ranges from rooftops, branches, bushes, protected sites, emergent vegetation to
bushes over water. All the species are full migrants and majoribeof have their breeding
seasons from March to October. The IUCN status of the species is Least Concern.

4.12.3.4 Raptors

A diurnal predatory bird that hunts and feed on rodents, insects and small animals exerts
strong biodiversity influences on the ecdsys. In such environments, they act as keystone
species by regulating their prey population. Some are known as 'Earth Cleaners; for their role
in eating up dead carcasses. Raptors are members of Accipitridae, Pandionidae, Sagittaridae,
Falconidae and Cadintidae belonging to Acciptriformes, Apodidae and Falconiformes orders
(Fowleret al.,2009). In this study, a total of three (3) raptors were sighdit.us milgrans

raptor is also a migratory species. Table 4.38 shows details of raptors sampledtudyhe

area.

Table 4.38 Raptors of the Study Area

S/N | Species Common Name Prey

1 Milvus migrans Black kite Small live prey e.g. bats and roder
fish, household refuse and carrion.

2 Polybroides typhus| African harrier hawk Rodents, bats, birds,amphibians,
lizards and insects

3 Cypsiurus pavus | African palm swift Insects eg spiders, termites, beetles |

Source: EEMS Survey, 2017

The raptors censored in the study were members of Accipitridae and Apodidae families only.
The total species of rap® censored represents about 5.9% of the avian taxon but
contributing about 3.7% of the total species abundance. The most abundant raptors for the
study wereMilvus migransandPolyboroides typhus.

4.12.3.5 IUCN Status of fauna

Analysis for the conservation status of the species censored in the proposed project area was
conducted using IUCN, 2017 Red List of Threatened species. Results revealed that none of
the censored species were threatened. They were however, either needcameseast
Concern (LC) as in the caseMfbuya sgAppendix 3.10)

4.13 Hydrobiology

The productivity of any aquatic water body depends on the amount of plankton present in the
said water body (Daviest al., 2009). Three groups of hydrobiology paraetstwere
evaluated. They are phytoplankton, zooplankton and benthos.
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Ecosystem stability is a critical factor for aquatic lives. Species composition of a water body
and their counts overtavo-seasorperiod is one of the several indices for assessinglisgabi

in a water system. Since preconstruction and construction activities are likely to impact
negatively on the water bodies, expected change in water quality would result in growth and
count of opportunistic specieSherefore,a baseline study of the grikton population is
imperative. Also, sediment deposition is also predicted to affect benthonic lives. See chapter
five and six for impact analysis. These formed the basis for their study in this project.

4.13.1 Sampling Methods

Benthic Macro fauna sampling

A pragmatic approach was taken in acquiring benthic macro fauna samples, as benthos were
obtained by washing residual sediment samples through a Obesim sieve using water
obtained from the river at the site.

This was carried in a manner so as nadleéstroy the integrity of the benthic organisms. The
benthos samples obtained were placed in a plastic container and preserved in 20% buffered
formal saline solution and stored in the ice coolers. After each sampling, the Eckman Grab
was washed thoroughlwith water from the river to remove remaining particles from
previous sampling. As consistent with international best practice and scientific protocols, in
situ measurement is not required for any of the parameters for sediment samples.

Zooplankton

As pat of the procedures taken to determine the type and nature of small living organisms
surviving on the surface of the water, the Field study team conducted zooplankton sampling
exercise (Plate 4.16).

Plate 4.16 Zooplankton Sampling at Igeemo River

Source: EEMS Survey, 2017
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Zooplankton samples were collected by pulling plankton net of mesh size of 0.063mm
vertically on the surface of the river. A weight (iron rod) was attached to the cord holding the
net, lowered into the water and then pulled backhto durface for collection of samples.
After each tow, zooplankton were collected using labelled wide mouth plastic containers and
preserved with 10% buffered formalin, the net was thoroughly washed so that particles
adhering to the net was washed into¢bBecting bottle for analysis.

Phytoplankton

Phytoplankton sample collection was done by lowering the plankton net just below the water
surface and dragged (horizontally) on the waterway at a speed of about 1.5knots per hour for
5 minutes. The phytoplatdn samples were collected in clearly labelled containers and
preserved in Lugol's iodine solution.

Plate 4.17 Phytoplankton Sampling at Panko

Source: EEMS Survey, 2017
4.13.2 Result of Hydrobiology

A total of sixtythree (63) species were observed in the study. The breakdown includes;
thirty-six (36) phytoplankton, twenty (20) zooplankton and seven (7) macro benthos. Detail is
provided in Appendixd.11, while summarized result is provided in Tab&94.

Study section Ejio- Ajegunle Ajegunle- Agbara Berese Badagry
Parameter species | count Species | count Species | Count
Phytoplankton | 29 1835 17 748 15 536
Zooplankton 13 175 9 68 6 44
Macro-benthos | 3 6 1 1 0 0

Table 4.39 Checklist of Plankton Species.
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Note: Samples from SW4, SW5, SW6, SW7, SW8, SW10, and SW$2V16 were all
barren

Source: EEMS survey, 2017
a) Phytoplankton Study

A total of ten (10) species were recorded in Ejildjegunle section. The increased number of
species in this section coulte due to favourable environmental factors including warm
water temperature, nutrients from agricultural runoff and cleaning fluids (Hoppenrath and
Saldarriaga, 2012).

On the other hand, two species were recorded in the Ajegédagbara section. Lee and Kim
(2010) reported a correlation between high phytoplankton abundance andiribmnid
abundance, suggesting a pgagdator relationship. As suggested by Thompstad., (1999,
2001) Tintinnid abundance in this study is seemingly affected by abiotic factor rather than
food availability. This is reflected by the present Bdcillaria paxillifera which is an
indicator species of warm water flow, possibly with Aglbsubstationacting as point source.

Four species on the other hand, were identified in Ber&slagry section. The observed
number of phytoplankton sems to vary with nutrient supply. Higher numbers and species
types were noticeable with increased nutriemicentration in the water bodies and higher
water transparency. The presence of diatoms in water samples from this section is indicative
of possible pollution from anthropogenic sources such as fertilizers and nutrients runoff,
leading to eutrophicatiorB(inn and Bailey, 2001) (Table 4.39).

b) Zooplankton Result

Result of the study revealed the presence of five pollutant sensitive species in the Ejio
Ajegunle section (Table 4.39). The presence of pollutant sensitive species indicates some
level of polluion as a result of heavy metals accumulation and changes in nutrient level over
time (EPA, 2016).

Samples from the AjegunléAgbara axis revealed the presence of four pollution sensitive
species while only two were present in the Ber@&selagry sectionln spite of the relative
differences in species abundance across the various sections, two spes@aodiscus
eccentricusand Coscinodiscus marginatuysvere common across the three sections under
study. The presence of these species is indicative tbfagoogenic influence from sewage
and agricultural practices (Echamizal.,2012).

d) Benthic study

Four species were present in EjicAjegunle section of which two were pollutant tolerant
species Capitella sp.and Nereis sp. Their occurence suggestvater bodies that are
organically polluted (Baloguet al, 2011) from sources such as sewage, agriculturadff
and urban wastes. The highest abundanégagpitella spis suggestive of species which is an
excellent competitor for space and/or food @¥g and Young, 1982).
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On the other hand, only one species was observed in the Ajedgtlara axis. Reduction in

the abundance and number of pollutant sensitive species in any water body as exposed by
Balogunet al, 2011) is indicative of fairly pollutediater or one with excelleself-recovery
abilities. However, water bodies with these species are often enriched with pesticides
accumulation via runoffs (Balogwt al, 2011).

4.13.3 Sediment study
a. Sediment PhysicaChemical Analyses

Seweral physicechemical parameters for recovered sediment samples from water bodies in
the study area were conducted. Some of the parameters include pH, Total Hydrocarbon
(THC), nitrates, phosphates, sulphates, magnesium, sodium, potassium, calcium @and abou
ten (10) species of heavy metads/ shows the various parameters and their concentrations
across spatial and temporal gradie&tsnilarly, the regulatory limits and ranges of some of

the parameters (where they exist) were used as the benchmarlefonidetg existing status.

Also, the results of the baseline study were compared with those observed and reported for
contiguous areas. The sampling points were same as that of the surface water (16).
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Table 4.40 Summarized Sediment Physica&chemical Results

AJEGUNLE i AGBARA | BERESEiT BADAGRY SECTION | Secondary WHO

EJIO i AJEGUNLE SECTION SECTION data ( ICCL |/FMEnv

: 2015) Limits
Sample Stations
Parameters Mean Min Max Mean Min Max Mean Min Max
pH (H,0) @24.2C 5.42 5.16 6.49 5.33 531 5.35 5.50 5.25 5.69 5.50:5.80 6.09.0
Temperature (,C) 5.50 5.36 6.26 5.58 5.39 6.29 5.44 5.27 6.18 5.337 6.43 40
Colour Dark Dark Dark Dark Dark Dark Dark Dark Grey| Light Grey | NA

Grey Grey Grey Grey Grey Grey Grey

THC (mg/kg) <5.00 <5.00 |<5.00 |<5.00 <5.00 <5.00 |<5.00 <5.00 <5.00 0.501.40
Ext. Nitrate (mg/kg) 16.97 3.39 24.40 |30.45 10.50 50.40 |12.61 6.62 16.80 0.100.18
Ext. Sulphate (mg/kg) | 169.43 70.00 | 250.00 | 276.50 |128.00 |425.00 | 155.00 |11.40 195.00 0.120.15
Ext. Phosphate 0.252.45
(mg/kg) 143.28 | 3.44 551.00 | 12.30 12.30 12.30 |9.34 3.86 13.40
Total Iron (mg/kg) 8,787 6,797 | 18,700 | 6,403 5,561 7,244 | 6,063 4,070 9,745 55.0095.80
Copper (mg/kg) 10.00 6.70 17.90 |30.10 10.20 50 66.73 9.50 103 2.359.35 35.7
Lead (mg/kg) 31.37 5.30 68.90 |20.15 9.90 30.40 | 7.40 3.80 11.80 0.01-0.05 35170
Nickel (mg/kg) 12.74 7.00 1490 |9.85 5.10 14.60 |6.27 4.40 9.40 0.420.50 1861
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Zinc (mg/kg) 35.50 35.20 |35.60 |33.00 30.40 35.60 |25.74 18.40 33.30 0.20-1.56 123540
Manganese (mg/l) 31 16 50 31 26 22 28.71 12 49 30
PCB (ng/r‘rf’) 24.6 10.1 39.6 24.6 215 10 18.37 10 24.5
Chromium (mg/l) ND ND ND ND ND ND ND ND ND 0.006
Cadmium (mg/l) <0.01 <0.01 |<0.01 |<0.01 <0.01 <0.01 |<0.01 <0.01 <0.01 0.025
Mercury (mg/l) ND ND ND ND ND ND ND ND ND
Vanadium (mg/kg) 2.80 2.20 3.40 <1.00 <1.00 <1.00 |<1.00 <1.00 <1.00 0.100.65

EEMS Survey 2017
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Colour

Thesedimentolourvariesfrom darkto light grey. This colour type is indicative of samples
obtained from an oxidized unsaturated environment. Benthonic lives in such sediments were
shown to be poor remediators of pollutants (Dalsgaard and Thamdrup 2002)

pH

The result shown across the three sections reflect a slightly acidic nature. This result was
observed to be within WHO/FMENV permissible limits. Aremu, (2010) showed that sediment
with slightly acidic and alkaline properties as best suited for saste of benthonic lives.
About 75% of the sampled points had concentrations below the lower rank of the regulatory
limits, implying norroptimal conditions for the benthonic lives. In this study, this perhaps
acted as a limiting criterion for species dsigr and abundance.

Temperature

The result shown across the three sections indicates similarities in tempetature and in line
with the secondary data range as against WHO limit. The temperatures values in this study
are perhaps driven by atmospheric radmticonvection and evaporation. The temperature is
not optimum for benthonic lives.

Total Hydrocarbon Content

The concentratiorsuggestsow or no hydrocarbonpresencein the sediment, signifying
that these environment is free from Hydrocarborugtioh.

Extractable Nitrate

High nitrateconcentration showed a linear relationship with high organic matter
decomposition across all samples in the three sections. A water body capable of degrading
high amount of organic pollutants exhibit high self poafion tendencies (Ekeanyanwet

al., 2010). Hence, these water bodies could self remediate the expected waste stream though a
waste management plan would be developed.

Extractable Sulphate

Sulphateconcentrations were higher among samples recovered algegunle -
Agbarasections thathose from Ejio-Ajegunle and BeresBadagryaxis. Sulphate
concentration is known not to pose problems generally for structures except when treated
with calciumbased stabilizers and subjected to moistures (€aak,2007).

Extractable Phosphate

Phosphate concentration in sediment samples is often due to storm water run off. While low
levels (observed mainly in samples obtained from Ajegunle to Agbara and Berese to
Badagry) may be related to removal of top layer of rmedis by the storm water, high
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concentratiions (observed mainly in deeper water bodies) in Badagry could be related to
perrenial locked up inputs from terrestial environments.

Heavy Metal
Total Iron

The high concentrations of Total Iron in the sedimeah@les across the three studied
sections could be due to waste water discharges from domestic and industrial sources and
storm water. Inputs from the cement factory at Iwekoro could be a factor in the excessive
concentrations observed along the EjioAjegunle axis. High concentration of iron in
sediment samples relative to other metals has been reported in various studies confirming that
natural sediments contain significant levels of iron (Dara, 1993; Ademoroti, 1996; Aluko and
Oluwande, 2003).

Copper (Cu)

Cuconcentratiomange from BersereBadagry and EjieAjegunle was greater than that from
Ejio- Ajegunle. Major source may be from repeated use of fungicides that contain copper in
the regions with high concentartion. High exposure can result in muoflslverse health
effects. Its toxicity may induce diarrhea, vomitting and sporadic fever.

Lead (Pb)

Pbconcentratiomange resultfrom Ejio-Ajegunle and Ajegunlégbara was comparable to
WHO limit. High concentration of lead in sediments is likelyb® derived from vehicles
exhust fumes containig some rich aerosols (Zaiiral., 2014). Purefoy, (2010) reported
several deaths in a village in Zamfara State, Nigeria as a result of lead poisoning.

Nickel (Ni)

Ni concentrationn the studyshowed unifornty in each of the study sections from Ejio
Ajegunle, Ajegunle Agbara and BereséBadagry. Continuous release in sediments could
result its accumulation in the environment. Exposure to intake of large amount of Nickel
from plants grown on Nickel rich sedants leads to higher chances of developing cancer and
lungs, nose, larnyx and postrate as well as respiratory failures, birth defects and heart
disorders (Dud&hodale and Blaszezyk, 2008; Lentech, 2009).

PCBs

PCBs are a group of persistent environmentaénacals which was once deployed as
dielectric and coolant fluids in electrical apparatus, carbonless copy paper and in heat transfer
fluids. PCBs according to Dan (2008pters surface through leakages of PCBs containing
transformer oils, waste disposasd by burning of some wastes in municipal and industrial
incinerators via runoffsExposure above the permissible limits according to WHO, causes
reproductive problems and possibly dead of aquatic organisms.
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Result of this study revealed concentratiorotaeéquipment detection limit across all sample
stations and sections, hence, indicates no risk to aquatic and human lives.

zZinc (Zn)

Zn concentratiomangeresultfrom Ejio- Ajegunle was comparable to AjegunléAgbara as
against that from Beseiadagry.High level of zinc in these regions could be attributed to
the wear and tear of vehicle bodies with galvanized steel surface, roofing and leaching of
sidewalls (Zakiret al.,2014). Zinc, if present even in low concentration are toxic to living
organismsncluding humans as well as microbial population.

Cadmium (Cd)

Cadmium occurs naturally in rocks, soils, dusts, plants, animal tissue and metals such as zinc,
lead and copper ores released during volcanic emission. It exists in the environment at
different concentrations. Possible sources of contamination inalyriteiltural runoff, where
fertilizers, pesticides and other agroemical are used in addition to possible release of
sediment bound metéMuntau and Baudo, 1992). Concentration above the threshold limits
could leads to reduction in fish population.

Resultsof the present study across the various sample stations were observed to be within
FMEnV/WHO permissible limits hence no impact on aquatic lives shall be recorded.

Manganese (Mn)

Mn plays an important role in physiological processes in aquatic organismsa Imajor
component of enzymes (Bolarinwa and Okeowo, 2017). However, result of this study across
the various sections indicates concentration above WHO permissible limits, for which
mitigation measure have been proffered in chapter six.

Chromium (Cr)

In aquatic environment, Cr is one of the-bleemically active transition metals. Weathering

of the earth crust is the primary and natural source of the chromium in the surface water. It
could also be caused by municipal wastes, laundry chemicals; paatberl and road run off

due to tire wear and brake wires. Cr, though an essential trace nutrient and a vital component
for the glucose tolerance factor, elevated concentration damages the liver, lungs and causes
organ hemorrhages to fishes.

Result of thestudy which was observed to be below WHO permissible limit, however,
revealed no traces of contamination by Cr across the various sample stations.

Mercury (HQ)

Concentration of mercury in the various sample stations, was below equipment detection
limits, hence was not detected in all the sample stations and therefore poses no risk to aquatic
organisms.
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Vanadium

Vanadiumconcentration result from EfoAjegunle was increased as against that of
Ajegunle Agbara and BeresBadagry. Increased concentration ynbe due to Rock
weathering, wet and dry deposition and soil leaching. However, when the uptake is too high,
vanadium can have a numer of effects on human health such as severe eye, nose and throat

irritation.

a) Sediment Microbiology

Sediment samples wertsa analysed for microbial contet7.1 shows detailed result, while
Table 4.41 presents summarized result.

Table 4.41 Summary of Sediment Microbiology
Study | Ejio- Ajegunle Ajegunle- Agbara Berese Badagry
Sectio
n
Speies Counts | Species Coun | Species Count
(Ctu/ml) ts S
THB | Pseudonomas sy 2,001,00 | Pseudonomas sg 23900| Pseudonomas s| 1,305,
_ 0 _ 0 _ 200
Bacillus sp Bacillus sp Bacillus sp
Staphylococcus Staphylococcus Staphylococcus
sp sp Sp
Micrococcus sp Micrococcus sp Micrococcus sp
Actinomyces Actinomyces Actinomyces
Proteus Protues sp
HUB | Pseudonomas sj 7,600 Pseudonomas sg 1,500 | Pseudonomas s 14,100
Bacillus sp Bacillus sp Bacillus sp
Staphylococcus Micrococcus sp
Sp .
Actinomyces
Micrococcus sp
Protues sp
THF | Aspergillussp | 1,420 Penicillium sp 300 | Aspergillus 1,740
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Candida sp Mucor sp Candida sp
Rhodotorulasp Rhodotorula sp
Penicillium sp Penicillium
Mucor sp Mucor
Fusarium sp Fusarium

HUF | Aspergillussp | 780 Penicillium sp 210 | Aspergillussp | 760
Candida sp Mucor sp Fusarium
Fusarium sp Mucor
Penicillium sp Penicillum
Mucor sp Candida

Source: EEMS Survey, 2017
Total Heterotrophic Bacteria (THB)

The Microbial species recorded from the samples indicated that similar food sources were
responsible for their introduction across these segments. likbly food substances
discharged into the water bodies that induced the presence of these organisms incliide Corn
meal, dairy products, sewage, meat, dust, tomatoes, pepper and alcoholic beverages. The
absence of these organisms in Idu Igeemo River isldargely to the relatively low inputs

of organic matter since it is a saprophytic bacterium.

The level of organic waste load is further explained by the count per cell of the THB. The
higher abundance of cells showed in the water bodies irAjgigunle £ction relates directly

to the eutrophic nature of the water in stark comparison to those observed in the sediments of
the other two sections.

Hydrocarbon Utilizing Bacterial (HUB)

The occurrence of four (4) geneBseudomonas sp, Bacillus sp, Staphyloascspand
Micrococcus sp of HUB is indicative of an environment with negligible concentrations of
hydrocarbons (Okpokwasili, 2003). For example, Okpokwasili (2003) reported about 200
species of HUB in the degradation of a consortium of hydrocarbon.askestion is further
buttressed by the reduced numbecefsper individual.

Evaluation of several published reports on the minimum count of bacteria required to degrade
a hydrocarbon enrich sediment was put at 0.44 x40.0.2 x 10g1 by kostlaetal. (2011).

Total Heterotrophic Fungi (THF)
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The uniform occurrence dflucor and Pennicillim spacross the samples indicated common
sources of introduction. Also, same genera were observed across all samples along Ejio
Ajegunle and BeresBadagry. Howeverthe presence dkspergillus, Candida, Rhodotorula
andFusariumspecies in EjieAjegunle and BeresBadagry sections may possibly be due to
contamination from nuts, baked flours, tobacco, dairy products and vegetal matter.

Evaluation of abundance data howevshowed more counts/cell in Berd&adagry waters
indicating higher contamination index.

Heterotrophic Utilizing Fungi (HUF)

Mucor and Penicillum spwere observed to be common among all the samples indicating
common sources of contamination. However fresence of Aspergillus, Candida and
Fusarium in EjieAjegunle and BeresBadagry betrayed other sources of contamination.
These contaminants could possibly have been introduced through sources already described
in THF

4.13.4 Fishery Study

Study onfish composition was conducted for someers, specifically, inOgun state using
fish landings inTohun, Panko and Yafin river shores.

Fish observed and identified from these locations were photographed as part of the primary
data sourcewhile secondarydata source involves literature review of past fish studies
conducted within the area.

A fisherman(Mr David Oluwatobi) and fishmongers were accosted withmarea as shown

in the plate below. These individuals were interviewed to gather informatiarn &bbes

caught. Pictures were taken and fish types recorded. The fish caught were subsequently sold
to people around the village.
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Plate 4.18 A fisherman at Badagry

Generally, fishingactivities are well known and a common practice among inhabitants of
Badagryarea. Thigpe of fishing here is mainly artisanal, in terms of scale, where the catch
is usually for family consumption with little for saleFishinggears commonly used for
fishing in thearea include, hook and line, hand pole, fersene net, cast nets, gill nets
bamboo traps, liftnets, long line and basket traps. Thgsars are typical for us®y artisanal
fishermen andike theones reporteddyJenyeOni etal, (2014).

Fishes observednd recorded during the field visit are presentddvibén Table 4.42. Also
presented are common, biological and local names as well as the 2017 International Union
for the Conservation of Nature (IUCN) Red List ranking of each fish species. Pictorial

evidence of these fishes from the study area is fupifesented in Plate 4.19.

Table 4.42 Fish Composition Within the Study Area

Common Name Biological Name Local Name 201.7 IUCN R
anking
Bagrid catfish g:hrysmthysnlgrodlgltatu Obokun, Ojan | Not Evaluated
. Gnathonemussenegalens

Trunkfish os Aba Not Evaluated
Elephantfish Snathonemus:yprlnmde Ayo Least Concern

Marcuseniuspsittacus Ugbala Not Evaluated
Cat fish Synodontisnigrita Okokoniko Least Concern
Electric eel Electrophoruselectricus | - Least Concern
Nile tilapia Oreochromisniloticus Epia, Ukuobu | Not Evaluated
Elongatetigerfish Hydrocynusforskahlii Akoko Least Concern
African pike Characin | Hepsetusodoe lja Least Concern
SharptoothCatfish Clarias gariepinus Igungun Least Concern
North African Catfish | Clarias camerunensis - Least Concern
Freshwaterrat-tail Gymnarchusniloticus Aba Least Concern
Bony Tongue Heterotis niloticus Arowana, Sla Least Concern

pwater

Red belly Tilapia Tilapia zilli Epia, Owe Not Evaluated
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Source: EEMS Study, 2017.

. . h"gly_h !
Hererotis nifoticus. Gymnarchus  niloticus

Plate 4.19: Fish SpecieObservedvithin the Rivers along the Way Leave

According to Lawson and Olusanya (2010), fisheries resources are on the decline in
Nigeria due to over exploitation and inadequate management of her inland waters. For
sustainability of these resources, an adequate knowleflgpeciescomposition of her

water bodies must be understood and vigorously pursued.

Thewaterbodies havédeen studied extensively, and over ylears some fishes have been
mentioned and observed to be reoccurring in most articles.fishlesrecorded by
researchers have been complied and presented in Table 4.43. Also presented are the
common, biological and local names as well asthe 2017 IUCN ranking.
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Table 4.43 Fish Composition Reviewed for the Area

Common Name Biological Name Local Name| 2017 IUCN Ranking
African Electric Fish | Malapterurus electricus Electric fish | Least Concern
Cornish jack Mormyrops deliciosus - Least Concern
Nile catfish Bagrus docmac - Least Concern
Nile perch Lates niloticus - Least Concern
Jewel fish Hemichromisfasciatus - Least Concern
African butter catfish | Schilbe mystus Dibawe Least Concern
Schilbe Eutropius niloticus - Not Evaluated
Vundu catfish Heterobranchuslongifilis | Aso Least Concern
Obscuresnakehead Channaobscura - Not Evaluated
Eeklike fattyfin catfish | Heterobranchusbidorsalis | Aso Least Concern
African Lungfish Protopterusannectens - Least Concern
Whiptailed catfish Phractura clauseni - Least Concern
True Big-scale Tetra | Brycinus macrolepidotus | Elei Least Concern
- Tilapia dageti Epia Least Concern
African pike characin | Phago loricatus - Least Concern
Silversides Alestesnurse Paraffin Least Concern
Moon fish Citharinus citharus Osu Not Evaluated
Eel catfish Clarias anguillaris Aro Least Concern

African Jewelfish

Hemichromisbhimachulatus

Epia

Not Evaluated

Elephantfish

Marcuseniussenegalensis

Akoko

Least Concern

Source: Bolarinwa & Okeowo 2017 Soyinka & Ebigbo 2012, Adeosun(2012)

Adeosun(2012) studied the fin fish assemblagef lower Ogun River which comprise
d a total of 34 speciesbelongingto 13 families.

Chrysicthys nigrodigitatuswas recordedto be the mostabmdant and highestin biomas
s (55,491.21kg)accountingfor 27.6% of the catch. Gnatonemus

senegalenses,
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Gnatonemus cyprinoides, Synodontggita, Marcusenius psittacus and
Malapterurus electricus were the leastin number, while Phagoloricatus was leastin

biomass (32.03kgpccountingfor 0.02%.
Speciesof Concernfor Conservation

All the fishes observed during the study and those previousely reported in the river were
either ranked as least concern or not evaluated in the 202N Red List of Threatened
animals.

4.14 Ecosystem Services

IFC 2012 recognizes that maintaining ecosystem services are fundamental to sustainable
development. Ecosystem services are the benefits people including businesses derive from
plant resources (IE 2012). Ecosystem services are organized into four types namely
provisioning services (food, medicine and raw materials), regulating sen@abof
sequestration and storage, Local climate regulation (air quality), Waste water treatment and
detoxificaton, Regulation of water flow, Biological control, Erosion prevention and
maintenance of soil fertility and Moderation of extreme events such as storm and shorelines),
supporting servicesSpil Formation, Nutrient Cycling, Primary Productivity and Habitat
Mediation& space) andultural servicesSpiritual and religious values, Knowledge systems

and Educational values, Inspiration, Aesthetic Values, Social Relations, Sense of Place,
Cultural diversity, Cultural Heritage Values and Recreation and Ecotgurisipacts on
biodiversity often adversely affect the delivery of ecosystem services. The functional
ecosystem services played by the censored plant species in the study area was evaluated via
desk top review. The uses of ecosystem services in the praacira in Table 4.44

Table 4.44 Indigenous Uses of Ecosystem Services in the Communities
Frequency of .
. Relative Importance
. Average Harvesting/Usage (%) P
Provisiona Percentag v N
| Services : ery ot
e Usage |Ofte | Weekl | Occasionall Importan Importan Availabl
n y y t
t e
Collection
of woods
for  Fuel| 20 64 30 6 50 30 20
wood in
the wild
Collection
of woods
for 17 50 35 15 42 33 15
Charcoal
in the wild
Harvesting | 14 23 |30 57 22 29 59
of
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Ay o Relative Importance
o Average Harvesting/Usage (%)
Provisiona Percentag v N
| Services : ery ot
e Usage |Ofte | Weekl | Occasionall Importan Importan Availabl
n y y t

t e
Medicinal
plants in
the wild
Collection
of Wild | 11 7 12 81 10 15 75
fruits
Sand
Mining for
sale &| 4 4 8 88 4 6 90
constructio
n
Fishing 2 1 3 96 2 6 92
Hunting 8 3 8 89 6 10 84
Grazing 8 3 9 88 15 21 64
Basket | 4 1 |s 96 3 9 88
Weaving
Broom 1, 2 6 92 3 9 88
making
Production
of |4 3 |7 90 6 9 85
alcoholic
beverages
Collection
of  Grass) 5 1 4 95 5 11 84
for
Thatching
Collection
of Clay for| 2 1 4 95 1 6 93
Building

F=frequency, Wk=weekly, OF=often, VIM=very important, NA=not available,
IM=important, OC=occasionally.

Source:EEM survey, 2017
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According table 4.43, the most exploited ecosystem services are Collection of woods for Fuel
wood in the wild (20%), Collection of woods for Charcoal in the wild (7%), Harvesting of
Medicinal plants in the wild (14%), and Collection of Wild fruits (11%}iles the least
exploited ecosystem services are Hunting (2%), Fishing (2%), Basket weaving (3%) and
Collection of Grass for Thatching (3%).

4.14.1 Provisioning Services

Services that describe the material or energy outputs from ecosystems are termexhalovis
services. Provisional services offered by the floristic resources of the study area are organized
into three groups namely; food/fibre/energyedicinal attributes and Raw Materials.

3.9 showed that a total of twenrsyx (26) species censored in thieidy offers Provisioning
Services. Among these, nine (9) species were recorded to providing food/fibre/energy, eleven
(11) as sources of raw materials while twenty (20) provides medicinal services. Some of the
species includeAlbizia adianthifolia, Albila zygia, Abuliton mauritiana, Asystasia
vogeliana, Annona senegalensis, Bambusa vulgaris, Ceiba penamiliEdeaise guineensis.

4.14.2 Regulatory Services

As could be seen i8.9, Chromoleana, Euphorbia, Nymphea, Lasimorphia, FandCeiba

are six genera used for regulatory services in the study area. They are applied to addressing
carbon sequestration and storage, regulation of water flow, local climate regulation, erosion
prevention and maintenance of soil fertility, and biological cdntro

4.14.3 Supporting Services

Appendix 3.9showed thiatingiawombulus usedfor habitat mediatiorby the peoplewhile
Chromolaena odoratandlrvingiawombul@act asnutrient recycling

4.14 .4 Cultural Services

These are the nonmaterial benefits peopldain from ecosystems through spiritual
enrichment, cognitive development, reflection, recreation, and aesthetic experiences
(Sarukhan and Whyte 2005). IFC 2012 groupedsdiservices intoCultural diversity,
Spiritual and religious values, Knowledge s&yss, Educational values, Inspiration, Aesthetic
values, Social relations, Sense of place, Cultural heritage values and Recreation and
ecotourism.

As evident in Appendix 3,9Raphia hookeri,Blighia sapida, Bombax vulgaris, Ceiba
pentandra, Albizia adiantfolia, and Combretum racemosae six (6) species censored in

the project area that serves cultural values. They are applied to addressing spiritual/religious
values, and aesthetic values

4.14.5 Ecosystem services of faunal groups

Analysis on the ecosysteservices provided by the fauna species across the fauna group was
conducted. The ecosystem services reviewed are provisional services (food and energy,
medicine, raw material), regulatory services (biological control, pollination), supportive
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services ad cultural services. Details of the ecosystem services are presented in Appendix
3.10.1, while Table 4.45 presents the summary fish consumed in the area.

A total of 41 fauna species were reviewed as offering ecosystem services. A breakdown of
the number ofspecies with respect to fauna group revealed that the Avian taxon with 29
species was the group with the highest number of species offering ecosystem services, this
was followed by Mammals with10 species, reptiles with 4 species, while the amphibians with

2 species recorded the least number of species with ecosystem services. However, the total
may exceed 41 as some species provides two or more ecosystem services. A checklist of
these species and their ecosystem services are provided in Appendix 3.10.1.

Table 4.45 Ecosystem Services of Faunal Groups

Mammals Aves Reptiles Amphibians
Provisional services | - 3 4 2
Regulatory services | 8 22 - -
Supportive services | 2 2 - -
Cultural services 2 2 -
Total 10 29 6 2

Source: EEMS Survey, 2017
4.15 Human Environment

4.15.1 Introduction

41511 Political context

Nigeria is a Federal Republic made up of 36 States and a Federal Capital Territory. Nigeria
became an independent state in 1960 and a republic in 1963. It started off with three regions
namely Eastern, Northern and Western regions until a fourth; theWkdt region was
created in 1963. Nigeria experienced the first military coup in 1966, and arttortsh civil

war from 1967 to 1970. The military government created 12 states from the founsregi

1967. Between 1967 and 1996, the 12 states were further divided into 19, then 21 and finally
36 states. Ogun State was created in 1976 out of the then Western State. Lagos state was
created on the #7May 1967 by virtue of the state creation andhriitional Provisions

Decree No.14 of 196T.agos state is known as the financial hub of Nigeria.

4.15.1.2 Country Location and Administrative structure

Nigeria lies between latitudes 40 and 140 north of the equator and longitudes 30 and 150 east
of the Geenwich meridian on the west coast of Africa. It covers a total area of 923,766
square kilometres consisting of 910,768 square kilometres of land and 13,000 square
kilometres of water with the coast line stretching up to 853 kilometres. The entire asuntry
divided into 36 states and federal capital territory. These are furthetiwdbd into 770
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local government areas which form the third tier of government while the central and state
governments form the first and second tier respectively. The tbirddnsists of the Local
Government Areas. The country practices a presidential system of government consisting
three arms of government: the executive, the legislature and the judiciary (Nigerian 1999
Constitution). The executive consists of both eleeted appointed members, while members

of legislature, both at federal and state levels are elected. This pattern is similar to what
obtains at the Local Government level, except that there is no third arm (the judiciary) at the
LGA level. Another major dference between the central government structure and that of
the state is the presence of two legislative chambers at the center (i.e. the Senate and the
House of Representatives), while the states have just one.

The LGA administration is run by an eted Executive Chairman and appointees of the
Chairman representing the executive arm of local government administration. There is also
the legislature made up of ten Counselors elected from the wards in the LGA. The Chairman
is the chief security officerfahe LGA and the office is important in the operations of the
proposed project.

The communities have a walkfined hierarchical political structure with traditional
leadership through Kings (Oba) or Baale, chiefs and community Heads. The traditional
authority structures are similar in all the communities. This governance structure is
graphically represented in Section 4.15.2.3

At the community level, the traditional authority structure hardly varies from one community
to another with the traditional hegling or Baale) and chiefs jointly administering their
political, economic and social affairs. Authority in each community is at two levels. The first

is the traditional ruling council composed of the village chiefs and headed by the village head
(thel ée®aa The second is the Community Develo
an elected Chairman and some Executive Members. All CDAs operate under the leadership
of one Community Development Secretary (CDS) who is coordinates the activities of all
CDAs in the area. The Community Development Association (CDA) mobilizes the different
sections and interest groups in the Community for development purposes. The CDA reports
to the CDS who takes issues to Council of Elders. There is also a Youth Organiz#tion w
elected Chairman and members in each community.

Three broad groups are identifiable in each of the commuiiitieale elders, youths and
women. The role of male elders is traditional governance of the communities. They dominate
the political arena anthe decisioamaking positions, while the youth leaders are usually at
the bottom rungs of the ladder of authority. The traditional role of the youths includes
constituting a labour force in development projects, security of the community and to enforce
law and order.

4.15.2 SocioEconomic Baseline

4.15.2.1 Overview of project area

Following the 2006 census, the National Population Commission (NPC) published the
population of Nigeria as 140,431,790 comprising 71,345,488 males and 69,086,302 females.
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The NRC estimated annual population growth at 3.2% (NDHS, 2008). The current
population, projected at 3.2% annual growth and using the exponential model is 180,735,714,
with a density is 198.6 per square kilometer. A higher male population and sex ratio of 103
was recorded for the country. Children (ag&4) constituted 41.8% of the population while

those less than 20 years were 52.3% and those less than 25 years 61.9%. The elderly (65
years and above) were 3.2% of the population. The age dependency ratio.QvaSid2n

these proportions, the population of Nigeria is quite young. Average household size in
Nigeria is 4.9 (NBS 2012).

According to the 2006 census, Lagos State has a population of 10,694,915 (NBS, 2012), with
a projected population of 12,130,986.7 the year 2015 (NBS, 201ZJhe population of

Ogun State according to the 2006 census is 4,424,096, with a projected population of
5,037,594.173 for the year 2015 (NBS, 2012). The density of Lagos state and Ogun State are
3304.55 and 307.17 square kiloemst respectively. In Lagos State, children aged40
years) constituted 30.3% of the population, those frord@l$ears) constitute 49.3%, (68

years) constitute 15.28% while 2.8% of the population are 65 years and above. The age
dependency ratio of éhpopulation in the state is 70.9%. Similarly, children (ad€ @ears)

in Ogun state constituted 38.3%, those within-425years) are 39.9%, those within {45
64years) are 15.3%, while the elderly (65years and above) occupy 3.6% of the population.
The a@ dependency ratio of the population in the state is 88.5%.

Table 4.46 Relevant livelihood indices in the project states

Livelihood Indices Ogun state Lagos state
Population 4,424,096 10,694,915
Literacy 78.8 80.5

Male Female | Male Female
Youth Literacy in any language

98.2 88.1 99.4 99.3

Male Female | Male Female
Adult literacy in English languag

80.3 77.2 95.8 92.3
Infant Mortality 67 45
Life expectancy 53years S5lyears

Source: NBS (2012)

4.15.2.2 Host Communities and Local Government Areas

The affected Local @&ernmentAreas are Ewekordfo, and Ado Odo Ota local Government
Areas (LGA) in Ogun state, and Badagry LGA in Lagos state.

Thereare77 communities within the spacial boundary of the proposgattpfe00 m wide
each of RoW). The LGAs and the communities affected in are shown in Table 4.47, Figure
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4.17 and Figure4.18 respectively, while comprehensive list of the communities is in
Appendix 4.

Table 4.47 Affected LGAs and Communities in the Projet Area

NUMBER OF
STATE | LGA COMMUNITIES TOTAL
Ewekoro 8
Ifo 16 68

Ogun Ado Odo Ota| 44

Lagos | Badagry 9 9

TOTAL 77 77

Source: EEMS Field Survey 2017
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4.15.2.3 Traditional / Political Governance & Community Organization

Three broad groups are identifiable in each of the commuiiitieale elers, youths and
women. The role of male elders is traditional governance of the communities. They dominate
the political arena and the decisinraking positions, while the youth leaders are usually at
the bottom rungs of the ladder of authority. The tradél role of the youths includes
constituting a labour force in development projects, security of the community and to enforce

law and order. edera
Level
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l
l
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—
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4.15.3 Methodology

Data accumulatioffor the baseline information starts with some reviews and desktop studies
of various reports on Nigeria. This provides the context within which the baseline
information about Ogun State, the affected Local Government Areas (LGAs) and the
immediate settleents around the project site will be appreciated. Finally, mostly data in
statistical representation and charts, reflected in this ESIA, were obtained from structured
consultations with the traditional rulers, community heads, and officials of the LGAsllas

as members of the affected communities.

Human environmental baseline data was gathered using a combination of desktop studies and
field surveys. It covers the following social components: demography, land uses, land
ownership, administrative and sodaltural institutions, infrastructures, economics and
livelihood, cultural heritage and health.

The baseline socieconomic and health status of the project area was assessed using
structured questionnaires, with 100% coverage of all the affected loddseh total of 3,479
households are affected by the projectas shown in Table 4.48 andall were interviewed on site
using structured questionnaire (Appendix 4), during census of projected affected person
(PAP). The data was supplemented by interview ofloanly selected adults and youths in
each community representing between 15% to 20% of the affected people as a control group.

Table 4.48 Number of Households Affected

Local Number  of Estimated Number Baseline
Government Length of | Number of | of PAPs
Affected Census
Areas Communities ROW  across| Households Dates
(LGAS) LGAs (km)
16/01/2018 tq
Ewekoro 9 15 953 5909 | 22/01/2018
Ifo 17 5 539 3,342 23-01-18
24/01/2018 tg
Ado Odo Ota| 49 50 1921 11,910 | 10/02/2018
11/02/2018 tq
Badagry ! 11 66 409 15/02/2018
0 82 81 3479 21,570
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Table 4.49 Household Size of Affected Households

Household Size

Lot | Local Government Areas
# | (LGAs) 1t02 |3t05 |6t010]11t015]>15 | Total
Ewekoro 60 518 277 58 40 953
Ifo 34 293 157 33 23 539
Ado Odo Ota 121 1043 | 558 116 80 | 1920
Badagry 4 36 19 4 3 66
219 1889 | 1011 |211 147 | 3478
Total 6 2% 40
3% |[54.3% | 29.1% | 6.1% % 100%

[Data source] EEMS Household Survey

4.15.4 Demographics of affected people

4.154.1 Age and Sex Structure

Table 4.50 Population Data in Project Affected Area (2016)

;OT LGA TOTAL MALE FEMALE
Ewekoro 76,600 51% 49%
Ifo 750,000 51% 49%

° Ado Odo Ota | 733,400 51% 49%
Badagry 327,400 51% 49%

[Data source] National Population Commission projection from 2006 census

The totalnumber of households affected by the is 3,479 with Ado Odo LGA having the
highest with 1,921 (55%) and Badagry LGA the least with 66 households (1.9%). Female

heads of households constitute 12.7% of the total households (see Table 4.51).

Page228of 455




ESIA of Lagos and Ogun States Transmission Project

Table 4.51 Project Affected Households
Lo Gender of Head of _
Lot# | Government Households Total (Project Affected
Households: PAHS)
Areas (LGAs) Male Female
Ewekoro 823 130 953
Ifo 486 53 539
3
Ado Odo Ota 1667 254 1921
Badagry 61 5 66
3037 441 3479
Total
87.3% 12.7% 100%
[Data source] EEMS Household Survey
Table 4.52 Marital Status of Heads of Households
» Local Marital Status
Government :
# . . . Divorced/
Areas (LGAs) | Single Married Widowed Separated Total
Ewekoro 202 601 76 74 953
Ifo 114 339 43 42 539
Ado Odo Ota | 407 1210 154 150 1921
Badagry 14 41 5 5 66
737 2192 278 271 3478
Total
21.2% 63.0% 8.0% 7.8% 100.0%

[Data source] EEMS Household Survey
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Table 4.53 Nature of Marriage in Households

Natuture of| Ado- PERCENT
marriage Odo/Ota Ewekoro | Ifo Badagry | TOTAL | (%)
Monogamous 37 99 3 14 153 86%
Polygamous 7 10 0 7 24 14%
TOTAL 44 109 3 21 177 100%

Source: EEMS, 2017

As could be seen in Table 4.53, monogamy constitutes over 86% of the marriagesacross all
communities in the projecarea while polygamy accounts for 14%. There are more
monogamous marriages (99) in Ewekoro and Ado Odo Otaproject communities compared to
the two other LGAs

4.15.5 Dependency Rate

The total dependency ratio is the proportion of the population not in thefaragk who are
060dependent 86 onadge,osiet @ avoc &li gl ati on whi ch
with those over 65 years as t he6bgedrs pseghedant s
working-age population.

You can calculate the ratio by adding together the number of children (aged under 15 years),
and the older population (aged 65+), dividing that percentage by the wadgngopulation

(aged 1565 years), multiplyag that percentage by 100 so the ratio is expressed as the
number of &édependent-64d/ears.eThe higteOthe plepengehoy rateog e d
the more people who are not of working age, and fewer who are in the labour force (and
paying taxes)The ag group distribution of the total population affected is shown in Table
4.54

Table 4.54 Dependency Rate Among Affected Population

Q%er) Bracket Ewekoro Ifo g?;) Odo Badagry | TOTAL
01-14 2,056 1,288 4,368 155 7,867
15-39 1,659 925 3,393 115 6,092
40-65 1,531 901 2,954 106 5,492
>65 663 228 1,195 33 2,119
TOTAL 5,909 3,342 11,910 409 21,570
Dependency Ratio | 85.24% 83.02% 87.65% 85.16% | 86.21%

[Data source] EEMS Household Survey
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Using the method described, the national average for Nigeria 88.28d5, up from 87.9%

in 2010 (NBS, 2016). However, one of the obvious limitations of dependency ratios is the
assumption that people under 15 years and over 65 years are outside of the labour force, as
well as the assumption that those ageéb4%re péicipating in the labour force. Although

the retirement age in Nigeria is 65 years, it is rarely applied particularly in the private sector.
Furthermore, people that retire at that always get engaged either being self employed or
contract jobs.

4.15.6 Education and Literacy

UNESCO defines literate person as one who can with understanding both read and write a
short simple statement on his(her) everyday life in any language, and an illiterate person as
one who cannot with understanding both read and wsteoa simple statement on his (her)
everyday life.

The Education attainment status of Heads of Households (HofH) affected by the project is in
Table 4.55, while the literacy rate is in Table 4.56.

Table 4.55 Educational Status OF Hofh

Local E(())rmal Primary |Secondary|CoE andgglvgesnyo
Lot # Governmert |# OfEd " Education |[Education [Polytechnic bg

Areas Householg=ducation above

(LGAS) Percent (%)

Ewekoro 953 2.2 7.9 45.6 22.7 21.6

Ifo 539 3.8 15.8 35.1 24.8 20.5
LOT3

Ado-Odo/Ota1921 2.0 17.4 48.5 15.3 16.8

Badagry 66 1.7 15.5 22.4 20.7 39.7

Average (%) 2.4 14.2 37.9 20.9 24.7

[Data source] EEMS Field Survey

Table 4.56 Literacy Rate of PAPs
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Local Government Literacy Rate (%)
Lot # Areas (LGAS)
Male Female Total
Ewekoro 98.7 88.9 97.0
Ifo 98.4 88.5 97.2
3
Ado-Odo/Ota 97.8 85.9 95.8
Badagry 92.8 92.5 92.8
*Ogun State 98.2 88.1 93.5
*Lagos State 99.4 99.3 99.3
*Nigeria (Average) 86 79 82.6
18,147 3,422 21,570
Total PAPs
84.1% 15.9% 100%

[Data source] EEMS Field Survey
*NBS (2016) and

According available data published in July 2017 by National Bureau for Statistics (NBS)
National summary for the year 2016 shows that 86 % of men are literate and 79% of women
among youths. Thg o u tliteracy levels in Ogun State are 98.2% and 88.1% among men
and women respectively. For Lagos State youth literacy are 99.4% (men) and 99.3% women
(NBS, 2017).

4.15.7 Economics

The economic life of the communities revolves mainly around multiple sourcesahe.
Some people that work in the organised private and public sectors also practice agriculture or
other means of earning livelihood.

4.15.7.1 Occupation of Affected Heads of Household

Table 4.57 presents the general occupation of the heads of affectsg¢holds. The
percentages do not add up to 100, because many of them declared multiple occupation and
were not sure which they can consider the major one.
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Table 4.57 Occupation in the Project Area

Occupation oHead of Household (%)
Local S 3 =
Lot # Government Q o
Areas (LGAS) @ 2 CuLa Q e g
o C_E g- 8 Q G>J‘ G>J‘ o | E n
S pc moe Ll | £ g | =
E | L5322 |8 Ec |2
@ c [©o>5 EEBE|S S0 |
L O o nopw |- T |O
Ewekoro 723 (1.7 |24.2 8.9 173 6.2 |0.0 1.2
Ifo 78.3 |0.5 17.3 |28 247 3.1 0.2 |0.8
Ado-Odo/Ota [81.2 2.8 199 4.7 186 (3.2 04 (0.7
Badagry 623 (04 |184 3.3 ([20.7 |2.9 18.3 0.2
Average 735 1.4 (200 49 |20.3 3.9 4.7 |07

[Data source] EEMS Field Survey

NOTE: The percentages do not add up to 100, because many households earn income from
more than one occupation.

4.15.7.2 Incomeand Livelihoods of Household

Income analyses presented in Table 4.57 contain proportion of affected households in each
LGA that practices the vocations and other means of livelihoods in the project area.
Distinction is made between occueis that generates income and those that do not. The
distinction is necessary because agriculture generally in Nigeria is subsistence in nature and
only excessis sold to generate income. The heads of household were asked to list all
livelihood supportingactivities they engage, and then mention if they generated income from
them in the past one year.

The proportion of households fAhaving practi

household that engage in thdivelihood activity in the LGA by the tofanumber of
households in that LGA. While those that declared it as having received income from it
within the past 12 months is obtained by dividing the number by the number of people that
practiced that same occupation.

It is observed that most houselmldngage in more than one job to boost income, varying
work activity with the seasons, and level of acquired skills and relative size of household
farmland holding.

As Table 4.56 show, farming attracts the highest proportion of the respondents up to 72.2%
and 71.8% in Ifo and Ado Odo Ota respectively practice farming and generate substantial
income from it 87.3% and 78.3%. The people of Badagry practice farming the least but
practice hunting or fishing the highest.
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The proportion that earn income from atheources such as Business, Pension, Money
transfer from family and friends, Salary, Odd or casual work, etc are also included in Table

4.58

Table 4.58 Income Analysisof Households
LOCAL GOVERNMENT AREA
Activity EWEKOR | ADO ODO | BADAGR
@) OTA Y

Number of Households 953 539 1921 66
Household — having ¢ a00 | 72,2006 | 71.80% | 47.10%
practiced

Cultivation

Farming Household having
declared a source ( 85.30% 87.30% | 78.30% 77.50%
income
Household — having ) 500 | 61006 | 9.40% 15.20%

T practiced

Croppin_g Household having

/Plantation | yeclared a source ¢ 7.10% 38.10% | 18.20% | 23.90%
income
Household — having ¢ 13.80% | 11.00% | 3.70%
practiced

Livestock Household  having
declared a source ( 65.30% 88.20% | 34.50% 56.30%
income
Household —having ; 0.20% | 0.40% 18.30%
practiced

Fishing or

Hunting Household having
declared a source (¢ 10.00% 58.60% | 50.20% 52.30%
income
Household —having , 5, 12.60% |13.30% | 15.70%
produce

Charcoal Household  having
declared a source (¢ 0.50% 50.00% | 50.00% 44.40%
income

FuelWood | 15usehold having 32.30% 49.20% | 40.20% 40.80%
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collected

Household having
declared a source ¢ 30.00% 46.90% | 23.40% 36.50%

income
BUSINESS 24.20% 17.30% | 19.90% | 18.40%
Pension 2.70% 2.10% | 2.60% 3.20%
Money transfer

. 8.60% 13.30% |14.60% | 14.30%
(family)
Renting (land, h
etir;t'ng (land, ‘house ,, , 11.80% | 8.50% 7.40%
Salary (official) 26.20% 27.50% | 23.30% | 24.00%

Odd or casua

23.40% 18.80% | 24.80% 12.20%
contract work

Other sources 2.70% 11.80% | 14.50% 9.00%

[Data source] EEMS Field Survey

Table 4.5%how the income from all sourc&he people that are living in the abject poverty
line (on less than N10,00/month equivalent to less than USD 1/day) has highest proportion in
Badagry LGA (19.7%), while Ewekoro has the lowest (15.7%).

Table 459 TOTAL MON THLY INCOME OF HOUSEHOLDS

Estimated Monthly Income (Percefit)

Local
Lot# | Government 10,00t | 50000 | 9%00%1 50000

Areas (LGAS) <10,000 1 1 - 1 TOTAL

50,000 | 100,000 500,000 0

Ewekoro 15.7 34.5 24.80 14.7 10.3 100%
LOT Ifo 17.8 36.7 24.5 12.3 8.7 100%
3 Ado-Odo/Ota 18.1 40.7 26.5 12.5 2.2 100%

Badagry 19.7 45.8 229 10.8 0.8 100%
Average 17.8 394 247 12.6 55 100%

[Data source] EEMS Field Survey
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4.15.8 Existing Infrastructures

Educational Facilities. Field survey, information fronguestionnaires, and responses from
respondents during FGD6s revealed the presen
schools and 1 tertiary institution in the project area. In addition, Ado Odo Ota LGA accounts

for about 35% of these schools. Ab&@@% of these schools are privately owned with high

tuition fees that many of the households cannot afford. Most of the communities in the study
area, especially in Ifo, Badagry and Ewekoro LGAs only have access to government owned
secondary schools. Thrupils in these communities often walk distances ©f 8 km to

bigger communities such as Atan, Badagry, Bandu and Agbara to access government owned
secondary schools. Information on the educational facilities in the project area is presented in
Table 4.®.

Table 4.60 Educational Facilities in the Project Area

Ewekoro LGA Ifo LGA Ado-Odo/Ota Badagry LGA
LGA
Categor| Total | Number | Total | Number | Total | Number | Total | Number
y Numb | Connect | Numb | Connect | Numb | Connect | Numb | Connect
er ed to| er ed to| er ed to| er ed to
Power Power Power Power
Grid Grid Grid Grid
Primary| 133 133 33 23 505 465 84 78
Secondg 12 12 11 4 148 145 10 8
ry
Tertiary | 2 2 0 0 2 2 0 0

* N.G= National grid; Source: EEMS 2017

The manpower in virtually all the schools is inadequate with kegicher/student ratio of

over 1:40. About 65% of the existing schools lack basic facilities like water supply,
electricity and toilet. In addition, instruction materials are grossly inadequate. The pressure
placed by the inadequate educational facilititerocompel some parents with children of
secondary school age to send their children to relatives and friends in bigger towns in order to
access secondary school education.

As at present, only one tertiary educational institute (Shepard University) bawAji
community of Ado Odo Ota LGA is present in the project area. In addition, there is no adult
literacy school in any of these communities which could have helped stem the high rate of
illiteracy among adults.
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Plate 4.23 United Primary school Ajegunle

Potable Water Supply: About 62.2% of communities in Ado Odo Ota LGA have access to
watersupply as against about 59.5% inEwekoro, 50.6% in Ifo and 53.2% in Badagry LGA.
Most of the water schemes in the area are privately owned boreholes and wells. Some
communities in ljegemo and Sowole depend almost exclusively on water sourced from rivers
and streams. Information on the number of boreholes as well as protected streams in each of
the project LGA is presented in Table 4.61

Table 4.61 Number of water source across the project area

Ewekoro LGA  |Ifo LGA e )
LGA
Number Number Number Number
Total |Connecte|Total |Connecte|Total |Connecte|Total |[Connecte
Category [Numbe|d to|Numbe |d to|Numbe |d to|Numbe |d to
r national |r national |r national |r national
Grid Grid Grid Grid
Communa
| 16 155 6 15 10
Private 162 317 202 5407 3269 819 510
Protected
spring 7 19 27 7
(wells)

SourceEEMS, 2017

As could be seen in Table 4.61, the numberofately-ownedboreholes is higher compared
to communally owned ones. About 60% of the boreholes in Ado Odo Ota are powered from
light source provided by the National grid as against 57% in Ewek8%6,in Ifo and 61% in
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Badagry. Been connected to the national grid is not enough as all the functional boreholes
rely more on AC powered sources to pump water. It was also observed that 85% of the
communally owned boreholes (40 boreholes) and 35.4%eoptivately owned ones have
obsolete pipes and fittings.

Plate 4.25: Galloons on th&ankof
ljegemoStream forFetching drinking water

Plate 4.24: BoreholeFacility in Ekundayo

Electricity: Fortyi one communities representing about 62%aneed to the national grid
line for electricity supply. This information is presented in Table 4.62

Table 4.62 Number of Communities in the LGASs connected to theNational Grid

Ado-
Ewekoro | Ifo Odo/Ota Badagry
Communities connected tothe N.G |1 5 25 10
Communities not connected to the N| 1 4 20 0

Source EEMS, 2017

The breakdown indicated that all ten communities within the RoW in Badagry LGA are
connected to the national grid as against 25 (53%) within theQktgOta Local LGAthat is
connected to # national grid. In Ewekoro LGA, Ejio community is connected while
Sojuolu is not connected. Five (5) of the 9 communities in Ifo LGA are connected.

HealthFacilities: The health facilities in the area comprise of nine (9) Primary Health
Centres (PHC) andifty -eight (58) hospitals (Table 4.63). The grossly inadequate health
facilities provide both oupatient and irpatient services.

Page2390f 455



ESIA of Lagos and Ogun States Transmission Project

Table 4.63 Number of Health Facilities in the Project Area

Ewekoro LGA Ifo LGA Ado-Odo/Ota LGA Badagry LGA
Number Number Number Number
Total Connected | Total Connected | Total Connected | Total Connected
Number | to Power | Number | to Power| Number | to Power| Number | to Power
Grid Grid Grid Grid
PHC 2 2 0 0 3 3 4 4
Hospital | 20 20 6 6 31 29 1 1

Source EEMS, 2017

The ratio ofpublic to private hospitals in the project area is about 3:2. All of the LGAs have
PHCs, except the eight project affected communities in Ifo LGA. Interestingly, about 95% of
the health facilities are connected to the national grid. Plate 4.26 is a métardealth
facility in Ajegunle community (Ado Odo Ota LGA)

Plate 4.26: A Primary Health Centre in Ajegunle (Ado Odo Ota LGA)

Source: EEMS, 2017

Household Facilities Several facilities were surveyed to be present in the households of the
project area. The household sample taken per LGA was arrived at by taking into
consideration the length of the line that pass through the LGA, the number of communities
affected and the population. These include power generators, televisions, cars/trucks,
refrigerators, etc. (Table 4.64). Most of these facilities are meant to improve the livelihood of
the households while others are income generaRegult on the survey of these facilities
revealed that gas stove/kerosene, TV and radioare the most commoty facibng
households in the project area, where almost all households have them.
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Table 4.64 Household Facilities

FACILITIES Ewekoro | Ifo g‘:;’l on | Badagy
gﬁ:cgj;dof Households 638 217 309 57
Power generator 68.5% 66.7% 64.1% 63.8%
Gasstove/Kerosene 99.1% 94.0% 96.4% 96.6%
Refrigerator 85.9% 82.9% 90.0% 90.8%
Television 100.0% 94.0% 97.1% 95.7%
5;(:2; cassette/music | gg 704 95.7% 98.1% 98.6%
Car/Truck 13.6% 8.5% 8.1% 8.2%
Motor Cycle 3.6% 15.4% 5.8% 9.7%
Bicycle 8.2% 21.4% 12.3% 16.9%
Plow 0.3% 0.0% 2.3% 0.0%
Cart 0.6% 0.0% 1.6% 0.5%
House in town 4.5% 5.1% 3.2% 3.4%
Land in town 0.5% 0.9% 1.9% 2.4%

Source EEMS 2017

Transport Facilities: The project area is traversed by several roads, amongst which are:
1 The Lagos Abeokuta express way

Sangeldi-Iroko Road

The Sokoto road in Egbele Village

Ado road

The Cokeii Atan road

Smaller feeder roads linking the major roads with the impacted communities, and

= =" =2 =4 a4 -

Unpaved roads connecting small villages and settlements.
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Plate 427: Sokoto Road Plate 4.28: The Cokeii Atan
road

Plate 4.29: Gboje- Iragbo road Plate 4.30: Erekiti road

Apart from the tarred LageAbeokuta express way and the Sokoto rdakd,Ado road and
others are either partially tarred or not tarred

Public buses, cars and motorcycles are the major means of transportation in the project area.
Public motor vehicles ply roads that link the project communities to major towns such as
Agbara,Atan, Ifo and Badagry while motorcycle transport is used for shorter distances and
unpaved roads.

4.15.9 Housing Types

Field survey was conducted to identify quality of housing used by the PAPs. The materials
used in construction surveyed and presented@iainles 4.65 to 4.66 and sample pictures in
Plates 4.31 and 4.32.

House Roofing Materials:Results on the roofing materials are presented in Tables 4.66
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Table 4.65 Roofing Materials (%)

Material Ewekoro| Ifo g(t:i; Odo Badagry Average (%)
Corrugated Iron Sheets 25 43 20 34 30.4

Thatch 2 21 1 9 8.2
Asbestos 39 11 36 23 27.2
Bamboo/reed 0 5 1 3 2.2
Aluminum roofing 33 17 40 29 29.7

Nil / No roof / Not 1 3 3 5 29
completed

Source: EEMS Survey, 2017

The use of iron sheets, asbestos ahdninum accounted for about 87% of the roofing
materials. The least used roofing material is bamboo and thatch, accounting for about 2.2%
and 8.2% respectively.

Aluminum roofing in BanduQorrugated iron sheet in Olaoparun | Asbestos in Igbele

Plae 4.31: Roofing materials for household dwellings

House Walling Materials: Results of household walling materials are presented in Table
4.66.

Table 4.66 Walling Materials of Houses in the Project Area

Ewekoro Ifo Ado Odo Ota| Badagry Average (%)
Mud 2 9 5 7 5.7
Mud bricks | 13 20 12 16 15.2
Wood 3 5 3 6 4.2
thatch 0 15 4 5 6
Compacted 1 1 1 1 1
(combine)
Concrete
(blocks) 75 50 70 60 56
Others 6 2 5 5 4.5
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Source: EEMS Survey 2017

On the average, the use of bricks as walling materials is predominant. However, the use of
mud bricks is most pronounced among communities in Ifo and Badagry LGAs. It was also
observed that walling materials for a house could be mud, bricks and woodsséise
houses are walled exclusively of bamboo, tarpaulin and zinc.

Zinc in Alapako Mud in Olowo concrete in Berese

Plate 4.32:  Walling Materials for Household Dwellings

House Flooring Material: Table 4.67 is the results of flooring material from the study.

Table 4.67 Flooring Materials of Houses in the Project Area

Material type Ewekoro Ifo Ado Odo | Badagry | Average
Ota (%)
Earth/sand/dirt/straw 7 23 12 18 15
Smoothed mud 2 19 3 15 9.8
Smoothcement 63 35 59 42 49.8
Wood/planks 3 8 5 8 6
Ceramic tiles 25 15 21 17 195

Source EEMS Survey 2017

Five flooring materials were observed to be in use. While smooth cement (49.8%), ceramic
tiles (19.5%) and sand (15%) are the most used flooring materials across all the communities
and LGAs, the use of woods/planks and smoothen mud were observed morg amon
households in Ifo and Badagry LGAs.

4.15.10 Community Health

This section presents the baseline health data based on information generated from sampled
groups in the study communities. Data obtained from these facilities were subsequently
compared witlstate and National data and averages that are available.
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Waste Management:Open dumping and burning are the two waste methods practiced by
the communities. Open dumping is the prevalent refuse disposal method in the area followed
by refuse incineration. Heever, some households practice both methods.

Sewage disposal by households were either by pit latrine, bush or by waterAthoset60%

of households in Ado Odo Ota, Ewekoro and Badagry use the Water Closet (WC) system
except in Ifo (where only abou30% of the household use the WC). About 39% of
households in the project area used the pit latrine while about 10% of the households, except
in Ewekoro LGA (0%) use the bush.

Prevalence of Diseases in in the study aredhe commonest and most prevalergedises
affecting all age groups in the communitiesas shown in Table 4.67 are Malaria Fever
(32.8%), Upper Respiratory Tract Infection (21.8%), Typhoid Fever (11.7%),
Diarrhea/vomiting (10.5%) and Rheumatism (7.5%). Other common ailments in across all
project LGAs: include Worm Infestation, Diabetes Mellitus, Lower Respiratory Tract
Infection, and Arthritis. The high prevalence rate of malaria could be explained by the
following factors:

1 The abundance of mosquitoes (the insect vector of malaria, which consists
predominantly of Plasmodium falciparumand less ofPlasmodium vivaxand
Plasmodium malariae);

1 Presence of stagnant water;
1 Absence of pest control practices, and
1 Inadequatg@rophylactic drug supply.

Upper Respiratory Tract Infection has the second highest prevalence occurrence in the
region. This could be due to bush clearing/ burning and unpaved surfaces.

Table 4.68 Prevalence of Diseases in the Project Area

S/N | Disease Proportion of Infection (%)
1 Malaria Fever 30.8
2 Upper Respiratory Tract Infection 19.8
3 Typhoid Fever 11.7
4 Hypertension 7.5
5 Vomiting and Diarrhoea 10.5
6 Worm Infestation 5.7
7 Diabetes Mellitus 5.1
8 Lower Respiratory Tract Infected 4.3
9 Arthritis 2.4
10 Others 2.5

Page245of 455



ESIA of Lagos and Ogun States Transmission Project

Source EEMS, 2017

The practice of traditional medicine was common in almost all the communities, especially
those within the Badagry LGA. Their practice commonly involved the use of herbs and body
charms. Body massaging and scarification were also common. The serviced bifehese
practices are shrouded in secrecy. Traditional birth attendants are also popular. In many of the
communities where there are no health facilities, their services were the only functional form
of antenatal and maternal services available.

Infectious diseases: Human Immunodeficiency Virus (HIV) and Acquired Immune
Deficiency Syndrome (AIDS) have become very important public health concern in Nigeria.
However, there are no data on sexual practices, knowledge and beliefs about HIV/AIDS and
other &xually Transmissible Infections (STIs) in the study area. Therefore, several questions
were included in this study to ascertain the level of their awareness about these health
problems. Both men and women were asked about their sexual practices. Theylsaere
asked about what they believed was the mode of transmission of HIV and where they sought
treatment for STIs. Condom use and availability were also reported

Table 4.69 Sexual Practices among Inhabitants

No o Sexuall Percentage (%)

Partner Average %
Ado Odo Ota | Ewekoro | Ifo Badagry

1 37.5 42.3 49.3 50.3 44.85

2 58.6 34.1 30.1 29.5 38.075

3 17.4 104 9.3 10.5 11.9

4 12 8.1 7.1 7.7 8.725

5 8.5 3.8 3.2 2.0 4.375

Above 6 3.5 1.3 1 0 1.45

Source: EEMS 2017

Immunization Status in Children: The proportion of children under 5 years old immunized
against DPT, BCG, OPV and Measles were 75% across all sampling stations. These Figures
were above the national target of 70% (BCG and TT for pregnant women) and over 65% for
the other antigens in the Natia Programme on Immunization. Oral Polio Vaccine (OPV)
was the most commonly received vaccine in all the project communities. This may partly be
due to the OPV given during the National Immunization days (NIDs) set aside by the Federal
Ministry of Healththrough the National Programme on Immunization every year. Each child
below 5 years is expected to receive two drops of OPV during each round of NID. The fact
that the few health facilities available in the communities had inadequate record of
immunizationis an indication of the low practice of routine immunization.
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Housing Condition: The types of materials used in constructing household dwellings were
also surveyed. These materials are those used in roofing, walling and flooring. These
parameters are andirect index of life quality.

The use of iron sheets, asbestos and aluminum accounted for about 87% of the roofing
materials. The least used roofing material is bamboo and thatch, accounting for about 2.2%
and 8.2% respectively. On the average, the use of bricks as walling matgsraldasiinant.
However, the use of mud bricks is most pronounced among communities in Ifo and Badagry
LGAs. It was also observed that walling materials for a house could be mud, bricks and
woods. Also, some houses are walled exclusively of bamboo, tarpendirzinc. Five
flooring materials were observed to be in use. While smooth cement (49.8%), ceramic tiles
(19.5%) and sand (15%) are the most used flooring materials across all the communities and
LGAs, the use of woods/planks and smoothen mud were auasenere in Ifo and Badagry
LGAs.

4.15.11 Indigenous People

IFC Performance Standard 7 recognizes Indigenous Peoples as social groups with identities
that are distinct from mainstream groups in national societies. Indigenous people are not
applicable in Ngeria. However, the Federal Government recognises ethnicity. Nigeria has
three largest ethnic groups that include the Yoruba, H&usani and Igbo, representing 71
percent of the population. The project is located in Sowgbt Nigeria and the people Ing

in this region are mainly the Yoruba ethnicity.

4.15.12 Land Use

The proposed transmission |Iineds wayleave |
Derived savanna and riparian forest were the two identified habitats. Farming constitutes the
major land use activity in Ado Odo Ota, Ewekoro and Ifo LGA, while fishing and farming

both constitute the major land use inBadagry LGA. Oil palm (Elaeis guineensis) plantation,
Banana plantation and crop farming. Other notable land uses include fishiifdjnd of

residential houses and cottage industries are some of the apparent changes in land use pattern
observed around the study area.

4.15.13 Cultural Heritage

The cultural heritage resources present in the project area are cemeteries, shrines, sacred
grooves, sacred streams and few isolated graves. A total of 5 cultural heritage resources were
found to fall directly under the centerline of the transmission line. Plate 4.33 shows the
pictures and locations of these resources. The location of idertifirdal sites is in Figure

4.20.
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Plate 4.33 pictures and locations of cultural heritage resources affected
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[

Hobo shrine (6°35'14.643'N, 3°
0'56.60"E)

;-x-_ai ? % .:/ LY .
IAlapako Oke shrine 6°48'10.06"N, 3°
7'16.73"E

B -

Ogun shrine (6°35'14.64"N, 3°
0'56.60"E)

Ejio stream 6°53'42.91"N, 3°13'27.54

Plate 4.34

Dahon (Ob alaé)'hrine' 6°35'13.69"N,
0'56.36"E

'Yoho temple (6°35'13.69"N, 30..
0'56.60"E)

Shinto shrine (6°35'13.69"N, 3°_
0'56.60"E)

Sacred groove 6°50'41.31".
3°12'36.14"E

B Y

Church cemetery 6°49'32.63"N, 3°

7'24.17"E

Cultural Heritage Resources withfl®@0m of the Transmission Line

The project will impact negatively on these heritage resources, as any cultural heritage site
surveyed along the wayleave will be removed. However, interviews with some of the Baales
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revealed that they are willing to relocdlese heritage resources peradventure any of them
fall under the way leave. They also informed that sacrificial rights are necessary for such
relocation. Plates 4.33 through 4.34 are pictures of some of these cultural heritage resources.

4.16 Consultation of Stakeholders

This chapter outlines the public information and consultation process that has been designed
and implemented in order to facilitate the informed participation of the project affected
persons (PAPs), communities and other stakeholders exdfdmt or with interest in the
project. As such, consultation objectives, activities and outcomes are reported.

4.16.1 General Objectives

General stakeholder engagement objectives of this study were to:

A Inform stakeholders on the proposed infrastructaresactivities and seek their informed
opinion about the socienvironmental risks and opportunities potentially associated with
the project as well as take the measures and actions in order to manage the anticipated
impacts;

A Obtain feedback from stakeheld on issues of concern and expectations in order to
optimize the project

A Generate a soci al and institutional di al og
social acceptability;

A Help to consolidate, through the ESIA process, the efforts madeeb/CN in order to
establish lasting relationships with affected communities and other stakeholders.

4.16.2 Stakeholder Information and Consultation Stages

Three stakeholder information and consultation stages were planned, and two has been
implementedthrough the development of the line route survey, the ESIA/ESMP study and
RAP of this project. They were planned according to key stages, or decision moments,
throughout the study where the informed participation of stakeholders were likely to make
the mos significant contribution to the egoing analysis.

These included the scoping stage (1st stage), the preliminary route assessment and the
documentation of the affected communities and displaced households stage (2nd stage). The
third round of consultatts is scheduled for the disclosure of the Final Line Route, ESIA,
ESMP and RAP preliminary results (3rd stage).

Table 4.70 outlines the studiesd stakehol de
consultation stage, the specific engagement objectiaegett groups and implementation
periods.
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Table 4.70 Stakeholder Consultation Implementation

ROUND

STAGE 1]
Environment
al and Socig

Objectives

Present the project and |
ESIA process to ke
authorities;

Identify key issues, concer|
and expectations related
the project and study area;

target groups

Transmission
Company of Nigeri
(TCN)

Concerned ministrie

State and LG/

implementati
on Period

May/Jun 2017

Scoping Administraton

Compl et e t he Customary

list and validate the gene| areas affected by ti

approach for consultations. line

Transmission
Involve key stakeholders Company of Niged
the analysis of the kot
. > : (TCN)
spots» identified along witl
the provisional line route. Concerned
. ministries

Inform affected communitig

and involve them i Local authorities
STAGE 2 en\{qunm‘ental anq Soci
Line Route optimization of the line routs Statelevel and LGA|Oct./Nov.
Stud level authorities an2017

udy Identify the concerns ai technical services.

expectations of affectg

communities, displace Affected people an

households and women,; their leaders.

Inform affected househols Women

of their rights and options ff representatives.

resettlement. .

Customary chiefs.

Present, validate and enha| Transmisson =~~~

preliminary ESIA and RA| Company of Nigeri
STAGE 3] results. (TCN)
Bgﬁﬁ:ﬁ;ﬁ ° Ensure compliance of tl Concerned ministrig
Results y proposed measures with f at national and stalr, be
(ESIA requirements of regulato levels. determined
ESMP  an authorities; Local authorities an
RAP) Evaluate the socil community  leader

acceptability of the proje
and its proposed measures

from affected LGASs.
NGOs.
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4.16.3 Stake Holder Identification and Mapping
Target stakeholder groups for the stakehotaslgyagement process include:

A Concerned agencies and organisations at State and National levels;
A Statelevel (Ogun and Lagos) agencies;

A Customary authorities in communities affected by the eb a s , Badal es and
Heads crossed by the line route.

A Industrial and commercial actors affected by the line, including relevant TCN
departments, and JICA.

A Security agencies, national civil security and defence corps, department of security
serviceand the Nigerian Police

In the case of the project, the scemas such that the land is acquired from the leaders and
members of the affected communities who have consented. These communities have been
informed and have agreed to release the portions covered by the transmission line and
substations based on adeguadmpensation. However, it should be noted that land in Likosi
substation had already been acquired by TCN since 2008 and it is expected that no
compensation will be paid on Likosi land. This historical fact may influence the list of
stakeholders. Hencéhe next few paragraphs will discuss the identified stakeholders for the
transmission lines and substations as well as indication of their stake in the project.

a) Government Authorities

Federal and State governments as well as Local government constiiatéant stakeholders
within the projeals engagement framework. Some are regulators who issue the necessary
permits while others may provide information on demography, climatic conditions, etc.
Engagement with these agencies must live throughout thjecprife span. During this
scoping phase of this project, the following stakeholders were identified.

1 Federal Ministry of Environment (FMEnv), Abuja;
The Federal Ministry of Power, Abuja;
The Nigerian Electricity Regulatory Commission (NERC), Abuja;

The Ogun State Team;

== == =4 =4

The Lagos State Team

The Project falls within four LGAs located within Ogun and Lagos States. These are
Ewekoro, Ifo and Ado Odo/Ota LGAs in Ogun State and Badagry in Lagos State. TCN
together with the consultants engaged with theveglecouncil departments of the LGAs and

asked them to consider the project activities in the wider planning for the LGAs. In addition,
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the following Ministries and Ministerial Agencies within the two States and Federal
Government will be engaged throughdhe project lifecycle to ensure that they are kept
informed and are given an opportunity to provide input in their respective planning areas

b) Communities and Traditional Institutions

Traditional institutions, their councils and the leaders of the lsguaps in the community

(such as women, youths, market women and local farmers) is engaged on a continuous basis
in a discussion of all aspects. Meetings with these groups follow local practices and norms
and is held prior to any wider communicationlie willages in order to respect the traditional
structures.

c¢) Vulnerable Groups

Women have been identified as vulnerable group for the project, due to their economic
vulnerability and inability to participate in decistomaking processes within the tradnal

context. Women in the project area are not always able to attend or speak freely at open
meetings and/or may have household restrictions on when they are able to attend such
meetings. The project holds wometotheswomenet i ng
in each community. These meetings is held by a female member of the project team, where
possible.

Other potential vulnerable groups identified as part of the ESIA include the elderly, youth
and migrant farmers. Vulnerability of these groupsilso based on reduced opportunities to
participate in local decisiemaking, as well as their economic vulnerability, particularly with
regard to employment.

300 Naira x 30 days per person of special grant for AP household to improve living standards
of vulnerable APs (such as linking to national poverty reduction programs conducted by
various government institutions) and assistance to in finding suitable land for relocation and
shifting All women that are part of the resettled households will be inforwfedhe
compensation benefits offered to them specificghgcial help will be given such as opening

a bank account, budget management, etc.

d) Non-Governmental Organizations (NGOs)

Nigerian Conservation Foundation (NCF) an NGO participated in the scopthg project,

and was also consulted at later stage preparatory to field data collection as well as
participating in reviewing the reports and feedback obtained that improved the quality of the
study (see Table 4.71)
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Table 4.71 List of identified stakeholders

Stakeholder Primary Stakeholders Secondary Stakeholders
Groups
f Communities living alon(f Vi | | age Head (6Ba
the Transmission Lines a . o
close to the substations sitlT €ommunity Development Association;
Neighbouring/Ho o _
st Communities |f Other communities whin|T Religious leaders;
(See Appendix 4 the project area of influenc 1 Village elders; and
for the . .|ISt of | Vulnerable gr.o.ups withi 1 Sagamu, Ewekoro, Obafemi Owodad
communities) these communities; and lfo LGAS

1 Workforce recruited fron
the communities.

1 Social infrastructure, likl Electricity distribution companies, Lag
Institutional schools, health facilities af  and Ogun States Government; and

Stakeholders emergency services. o
1 Project investors (TCN, JICA).

1 Federal Ministry of Environment;

1 The Federal Ministry of Power, Wor
and Housing, Abuja;

1 The Transmission Company of Nige

Regulatory -
Authorities (TCN), Abuja;
1 Lagos and Ogun State Ministry
Environment
1 Land Administration and Physig
Planning-Ogun and Lagos State
1 NGOs and Civil Society;
1 Media;
Other Groups 9 Other projects in the area; and
9 Universities and other institutions doi

research in the area.

Table 4.72 below gives an overview of the stakeholder groups and their concerns,
expectations and influence tme Project.
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Table 4.72  Stakeholder Mapping

Stakehold|Relevant Profile/Status Concerns Expectations |Nature  of
er Stakeholders surrounding  |[from the |influence on
Category the Project project Project
Primary |Communities | These Additional Support in Protest

living alonglcommunities majimpacts  an¢social and/a

the directly be risks to infrastructure | causing

Transmission|impacted by th(existing and delays.

Lines and project and ma|situation. employment

close to th¢experience at the site.

substations |cumulative

site impacts

Primary |Other Directly impacted Additional Support in Protest
communities by cumulativgimpacts  angsocial and/or
within thelimpacts and risKrisks to infrastructure | causing
Projectarea d¢f r o m L ¢existing and delays.
influence. site  with  pas| situation. employment

impacts and risks at the site.

Primary |Construction |Temporary Labour an¢ Employment |Protests i
labour  force employment an{Working and gooc employment
recruited fronjincome from Standard risk| wages. opportunities
the construction and are
communities. | activities. employment disappointing

oppatunities.

Secondary Community. |- Discussion o[- Youth - Youth Protest
community empowerm empower |and/or
concern; ent; ment; causing

: . . . |delays.
- Discussion |- Provision |- Provision
with the,  of basig of basig
vulnerable social social
groups, amenities amenities
women an( and and
youths; infrastructu infrastruct
) _ re; and ure; and
- Discussion ol
TCN workerg- Influx of|- Compensg
integration workers. tion.
into the
community;
and
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Stakehold|Relevant Profile/Status Concerns Expectations |Nature  of
er Stakeholders surrounding |from the|influence on
Category the Project project Project
- The need for

grievance

mechanism

throughout thg

project.

Secondary Federal - Registration |No concerns o|Submission o ESIA Permit.
Ministry  of of the Project;the status gDraft Repor]
Environment. the project. and

i Scope‘ of dat processing fe
collection anc payment.
ToR approval]

- Issues
concerning
site visits;

- ESIA proces!
and scope (¢
the ESIA

- Approval for
one  seaso
waiver.

Secondary Transmission | National Grid- Transmissi|- Agreed |Permit anc
Company o]Connection on Line MOU; Execution o
Nigeria. Approval. (TL) and the project.

Substation | Approv_ed
operation; TL design
and
- MOU
between Approved
TCN  and Preliminar
JICA;and | Y Route
Map
- Preliminary
Route an(" Approvgd
Substation Substation
Map site
Approval.
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Stakehold|Relevant Profile/Status Concerns Expectations |Nature  of
er Stakeholders surrounding |from the|influence on
Category the Project project Project
Secondary Federal Moderation 0|MOU betweern- Agreed |Permit anc
Ministry  of|parties involved. | TCN and JICA| MOU; and|Execution o
Works, Powe __|the project.
andHousing. - Electricity
supply.
Secondary Nigerian Gag¢Meeting with| Transmission |Notification |Project
Company. TCN on the RoWline alignmenjon execution.
acquisition. design. transmission
line
construction.
SecondaryOgun  Stat{ Compliance Environmental| Compliance |Project
Ministry  of | monitoring of degradation. |with approvecexecution.

Environment;
and

approved EMP.

EMP.

Ogun Staty
Environmenta
| Protectior
Agency
(OGEPA).

Secondary National Compliance Environmental| Compliance |Project
Environmenta monitoring ofldegradation. |with execution.
|  Standardjapproved EMP.
and approved
Regulations EMP.

Enforcement
Agency
(NESREA).

Secondary Local Council- Engagement |Environmental| Compliance |Project
Development with affecteqdegradation |with approveqExecution.
Authority communities; |[and community EMP ang
(LCDA) _ development |implementatiq

i Potghtlal programme |n of
positive implementatiof community
impacts

(employment |
opportunities

projects.
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Stakehold
er
Category

Relevant
Stakeholders

Profile/Status

Concerns
surrounding
the Project

Expectations
from the
project

Nature of
influence on
Project

for local
people an(
provision  of
electricity);
and

Community
Development.

The host Local Government Areas are: Ifo, Ewekoro, Ado Odo/Ota and Badagry and the host
communities include those listed in AppendixP4eentry consultations were held with the
Executive Councils, Elders and Youths of the host communities between December 15 and
16 at Local Government Secretariat. During these periods discussions and consultations
enabled the stakeholders to be infornoéthe intent of the proponent and a collection of the

views of the people about the proposed project.

4.16.4 Consultation Activities

The summary of consultation activity conducted to date are summarized in Table 4.73. The

details are provided in Appendix4
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Table 4.73 Stakeholder Engagement Activities to Date

Stakeholder Engagement | Stakeholders Number of | Venue Date/Time | Specific Discussion Areas
Engagement Activity Participan
ts
STAGE 1 : SCOPING
Government Meeting with| Federal Ministry off 42 Lagos May 10, tration of the Project;
Agencies i | State ang Environment and oth; 2017 .
Federal, State an Local Council| Federal Agencies. u " > of data collection and ToR approva
Local Officials. y ! o
i 5 concerning site visitation;

Government Lagos state agencies 2017 P g
Authority Badagry LGA rocess and scope of the EIA,;
Regulatory _
Authorities. Ogun State Agencig 21 Abeokuta val for one season waiver; and

Ewekoro LGA _ )

val for the substation and the lines.

Ifo LGA

Ado Odo/Ota LGA

Affected communities | 52 Baal eds |24 to 27

in respectivg Mar 2017
communities
STAGE 2: Line Route survey/ESIA Study
Baseline Datg Meeting with| The head and chiefs ¢ 67 Baal e 0s | December alpresentation of the project;
Collection: Traditional host communities in respective 18-23, 2017 _
_ Rulers and (Please add number | communities and ssion of community concern; and

Community
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Engagement, Youths. communities engaged) hot spots in the need for a grievance mechani
engagement  witl communitisand yhout the project life.
local groupsand substations
traditional leaders
Government Meeting with| Ewekoro, 27 LGA September pement with affected communities;
Agencies i | Local Igbogun/Coker, Secretariate and| 15-16, 2017
Federal, State an Government | Ado/Odo and Badagr tial positive impacts (provision
Local Officials. LGAS Hot spots  along city and employment of opportunitig
Government the I|_ne and al people; and
Authority substations _ _
nunity development in general.

Regulatory
Authorities. Federal Ministry of 7 along the line December § pertaining to appropriate location

Environment, Abuja. and substations | 18 1 23, libstations

2017
Federal Ministry of XX XX

Environment, Abuja.

gjement with Redeem Officials to tg
on on the appropriate substat
bn
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4.154.1 First Stage Consultations

The first consultation stage took the combined format of individual -semgtured
interviews with community members and customary chiefs as well as group meetings with
institutional stakeholders (organisations at national, state and LGA level). Thimelppras
proved to be useful to better define the scope and framework of the RAP study.

The objectives of these meetings are as follows;
1 Present the project and the ESIA process to the communities and relevant agencies;

1 Identify key issues, concerns amcpectations of the communities and agencies
related to the project and study area;

1 Identify current practices and requirements of each agency related to the project;
T Complete the stakeholdersdo |ist and valid
1 Identify relevant information sources and collect available data and reports.

Activities Performed in Ogun State

The activities carried out as part of the irsound st akehol dersod eng
Stateare:

1 Meeting between TCN top management headed biiDECEO and the Governor of
Ogun State and other Senior Government Officials at Government House Abeokuta.

1 Meetings at State level in Abeokuta with relevant State Ministries, Agencies and
affected LGAs in Ogun States.

1 Meetings at community level, held indrlacommunity within the project area in Ogun
States.

Table 4.74 show list of the stakeholders met in Ogun State during the first round of
consultations.
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Table 4.74 Ogun State Stakeholder Groups Consulted

Type of : .
Stakeholder Group Stakeholder Location of Meeting Date
Ejio (Arighajo) Communities PA.Ps/ Customar Pf's_llace of the Kabiyesi c25032017
Chiefs Ejio

Korogboji Community, PA.Ps/ Customary Baal e of Kor ¢26032017
Agbara Chiefs
Ajegunle(_New Agbara] PA.Ps/ Customary Baale of Ajed(25032017
Communities Chiefs
Ogun State Bureau of Landg Institutional gteaF:LOf Energy Office, Ogu 11-05-2017
Ogun State Ministry of Rurg Institutional Dept of Energy Office, Ogu 11-05-2017
Development State Secretariat
Ogun State Ministry 0] Dept of Energy Office, Ogu
Communication, Institutional State Secretariat 11-05.2017
Development an(
Cooperation
Ogun. State Bureau ( Institutional Dept of Energy Office, Ogu 11-05.2017
Electrical State
Ogun_ State Ministry O] Institutional Dept of Energy Office, Ogu 11-05-2017
Housing State
Ogun Gover norflnstitutional Dept of Energy Office, Ogu 11-05-2017

State
Transmission Company ( Promoter Dept of Energy Office, Ogu 11-05-2017

Nigeria

State
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Plate4.35:

Scoping Meeting with Ejio Community

Activities Performed in Lagos State

The activities carried out as part of the firsb u n d

Plate 4.36:

Scoping Meeting with Ogun Stat

stakehol der s 6

engage

1 Meeting between TCN top management dezh by the MD/CEO and the
representative of the Governor of Lagos State in Abuja.

1 Meetings at State level in lkeja with relevant Federal and State Ministries, Agencies
and affected LGAs

1 Meetings at community level, held in each community within the praeea in

Lagos State.

Table 4.75 show lists the stakeholders met during the first consultation round.

Table 4.75 Lagos State Stakeholder Groups Consulted
Type of . .
Stakeholder Group Stakeholder Location of Meeting Date
vafin - Community, Community Baal ebs Pal ac 26/03/2017
Badagry
Badagry Local . :
Government Institutional Primal - Hotel Hall, - lkeja 22-06-2017
. Lagos
Council
NBET institutional | nmal - Hotel Hall, kejay ) 16 5017
Lagos
NSCDC institutional | nmal - Hotel Hall, kejay ) 16 5017
Lagos
Office  of the| Institutional Primal Hotel Hall, lkeja] 22062017
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Type : .
Stakeholder Group Stakeholder Location of Meeting Date
Surveyor General Lagos
Federal Road Safef Institutional Primal Hotel Hall, Ikeja 99.06.2017
Corp Lagos
Ministry of Water Institutional Primal Hotel Hall, Ikeja 99.06.2017
Front Infrastructure Lagos
LASIMRA institutional | el Hotel Hall, lkelay 55 662017
Lagos
Lagos State . ,
Ministry of | Institutional Primal - Hotel Hall, - lkeja 22-06-2017
Lagos
Transport
Ministry of Physical . ,
Planning and Urbaj Institutional Primal - Hotel Hall, - lkeja 22-06-2017
Lagos
Development
Lagos State . ,
Ministry of | Institutional Primal - Hotel Hall, - lkeja 22-06-2017
. Lagos
Environment
JICA Financier Primal - Hotel - Hall, 1kejay ) 16 5017
Lagos
Transmlssmn_ | Promoter Primal Hotel Hall, Ikeja 99.06-2017
Company of Nigeria Lagos
LASEPA institutionat | - mal Hotel Hall, “ikejay o) o6 5017
Lagos
Tripod Limited Observer Primal - Hotel - Hall, - lkeja 22-06-2017
Lagos
Ikeja Electric . :
Distribution institutional | - mal - Hotel Hall, ikeja, ) o6 5017
Lagos
Company
Nigerian Inland Institutional Primal Hotel Hall, Ikeja 99.06-2017
WaterwaysAgency Lagos
National . :
Conservation Institutional Primal - Hotel Hall, - lkeja 22-06-2017
. Lagos
Foundation
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Type of . :
Stakeholder Group Stakeholder Location of Meeting Date
Lagos” State Institutional Primal Hotel Hall, Ikeja 29.06.2017
Electricity Board Lagos
NEMSA institutional | T mal Hotel Hall, “ikejay 5, o6 5017
Lagos
E!(O. .Electn(:lty Institutional Primal Hotel Hall, Ikeja 29.06.2017
Distribution Lagos
Lands Bureau Institutional Primal - Hotel - Hall, - lkeja 22-06-2017
Lagos
Depa_lrtment of Statj Institutional Primal Hotel Hall, Ikeja 29.06.2017
Services Lagos

Plate 4.37 Scoping Meeting in Lagos State

4.16.4.2 Second Stage Consultations

The second stage of stakeholder information and consultation to present the preliminary line
route, as well methodoyy and approach for ESIA and RAP study. At the same obtain
feedback to refine the approach and the methodology and include concerns expressed in the
study.
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The activities carried out as part of the second stakeholder engagement round are:

A

Meetings in Abuja, Abeokuta and in the communities with relevant ministries and
agencies.

Meetings with PAPs in each community affected by the line route
Field trip to show to stakeholders where the line will pass.

Printed and digital line route map as well as imatiestrating examples of the type of
proposed infrastructure (pylons and lines) were also exhibited. A project background
information document, in a poster form was produced and distributed by the consultant to
the authorities and representatives priameetings for public advertising.

PAPs were invited to attend the village level meetings with the Village Chief or District
Head in their communities. The meetings included women as well as youths in each
village.

Table 4.76  Stakeholder GroupsMetDuring Second Stage Consultations

Type of . :
Stakeholder Group Stakeholder Location of Meeting Date
Transmission Company of Nigeri| Promoter TCN Office, Abuja 31-08-17
Field Visit with TCN and Relevan Various Hotspots alon 050917
Agencies in Lagos and Ogy Institutional p & 06-09
the proposed line route
States 17
Apomu 19-11-17
Leshi
Joga Owode
Sowole 20-11-17
Community Oke Oiji
Affected Communities leaders an(
PAPs Atan lju llogbo
Alapako
Coker Ibogun 21-11-17
Gbeko
26-11-17
Idolehin
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llegemo

Onilogbo

Iberese

Abisoye

Asokere

Bandu

Adigbon

Igbele Ajana

Ajegunle

01-12-17

Ejio

02-12-17

Erekiti

Tohon

08-12-17

Yafin

Plate 4.38

Presentation of the Line RouteBaale of Ajegunle, Ado Odo/Ota LGA
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Plate 4.39 Presentation of the Line Route to Institutional Stakeholders in Abeokuta

4.16.5 Outcomes of the Consultations

4.16.5.1 Outcomes and Results Obtained in Stage 1
The following results were achieved from tlansultations

1 The communities understood the objectives and requirements of the project and
pledged support and cooperation

1 The relevant agencies are aware of the project and the ESIA process (team, objectives
and schedules);

1 The requirements of Ogun Stated Lagos State Laws and Regulations relevant to the
project were highlighted by the agencies and understood by TCN and its consultants.

T The main stakeholdersd concerns and expe
considered for inclusion in the scopetioé studies;

1 A preliminary list of stakeholders was completed and the orientations of the
Stakeholder Engagement Framework was enhanced,;

1 The Ogun State Governor established a committee in the State to provide support for
the project.

Table 4.77 provides aummary of the main comments and recommendations made by
stakeholders in Ogun State on different social and environmental issues of concern to them
with respect to the project. Responses provided on the spot, where applicable were also
provided.
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Table 4.77 Comments by Stakeholders in Ogun State during Stage 1

Stakeholders
having made| Actions to
. Concerns, Comments ano
Topic : the comment /| Address
Recommendations .
recommendatio | Concerns
n

Location of

Some sites are under acquisition wh
others are free. The ones that are f
Government will acquire for the project
the interest of the public but the proje
will be responsible for the processi

OGSG/ Bureay
of Lands and
Survey

The land needec
will be compiled
and sent to OGS(

Proposed | charges.
Sites
The Governor mentioned need to raise .
; . o , This shall be
lines where crossing rail lines eg. Lago§ Bureau of Landg . )
A included in the
Ewekoro (Lafarge Cement) rail line | and Survey
. EPC contract
Apomu village
Requested additional substation as folloy TCN  explained
_ _ _ _ that there will be
In ljebu Area, which will be in Obere t no need for
feed Ogun East. building
Aiyetoro to feed the communities alol Department substations as th
. . proposed
Project Benin Border. Power/Energy, ; .
substations will be
Components| o Governot .
|di-Iroko, Waasimi axis. Office sufficient for the
areas mentioned
The State Government will provide lal All that is needec
and fast track gpoval of the substatio is to invest in
sites and ROW acquisition, while TCN w distribution
pay for the processing only. infrastructure
Substations Ejio 7 Under Government acquisitio| Bureau for
Sites TCN needs to apply for decquire and re| Lands and
acquire Survey
Ajegunle (Ne_zw Agbara) i Free, Bureau for| Application along
Government will acquire on behalf of TG : :
_ Lands with  supporting
and issue C of O documents will be
—— = . prepared an(
Line corridor Ar!gbajo (E.J.'O) " New Agbara submitted
(Ajegunle) 1 Within  Government g, reay for
acquisition and some are free Lands and

New Agabara Badagry i Partly free ang
within Government acquisition

Survey

Table 4.78 provides a summary of the main comments and recommendations made by
stakeholders in Lagos State on different social and environmental issues of concern to them
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with respect to the project. Response to these inputs from stakeholders are atéedprov
where applicable.

Table 4.78 Comments by Stakeholders in Lagos State during Stage 1

Stakeholders
: Concerns, Comments ang having made Actions to Address
Topic : the comment /
Recommendations .| Concerns
recommendatio
n
Security | Give warning signals wherehallenges Schedule of field
from host communities may aris DSS acitivities  will  be
provide real time security shared with securit
agencies
Where security issues ocuur, there shc
be a formal request to the Command
General requesting for marpower/
motorised patrols and aerial surveillan¢ NSCDC
Collaboration  with  other securit
agencies
Compen TCN is responsible
sation/ | Who is responsible for compensation | Lands Bureau | for payment
RAP
Lines Seek for permission beforedtosses any There is no Section ¢
Crossing| major water ways and obtain permit. A the line that crosse
. : NIWA . .
Water | line of construction between 100m of t navigable or majo
Ways shore line will need permit waterway.
Survey | lIs it the office of the Surveyor Genel TCN has  hired
thatwill do the survey? consultants to do th
) o . line survey, ESIA an(
Proylde preliminary line routg to see h RAP. Surveyor
it will affect the development in that areg . General will be
Office of the
What informed the choice of Yafi surveyor consulted
community as location for substation? | General
There is plan for a deep sea port
Badagry area. Supply maps to
Surveya General 6s 0]
against other plans.
Environ | Consult Lagos State Environme These will be|
ment Protection Amendment Law 2017 included in he scope
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Stakeholders
havin made .
: Concerns, Comments anc v Actions to Address
Topic . the comment /
Recommendations .| Concerns
recommendatio
n
Asses Alternative Routes? LASEPA of the studies.
Ensure safety of workers and commun| Requirement fo
) forest permit will be
You need a forest permit frol included in the ESMF
LASPARK before any tree can be cut.
Do not permit use of herbicide
protec birds and biodiversity areas
Waste Management issue
Biodiversity Management should | These will be
developed and included in the ESMP. included in the scop
_ _ _ _ NCF of thestudies
Stick to faithful implementation of th
report
Traffic | How do we handle traffic generated frq Ministry of | Traffic study will be
movement of equipment during th Transport ang carried out at majo
construction phase FRSC road crossings
Line Would like to know the scope of wor Scope of the projed
route/ duration of the project and advised LSEB was further clarified
ESIA consult Ministry of Local Governmel
Community Affairs
Cultural Physical cultura
heritage properties including
heritage sites is in th
scope of the ESIA
(see physical culturg
Respect Historical Heritage sites. Lo
p .9 { Badagry LGA resources
Government I S t he management p|an)_
Physical cultura
resources was als
one of the criteria fo
line route.
Line ROW in that area has been given to RI Ministry of | The NIPP projects
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Stakeholders
havi d :
: Concerns, Comments anc aving made Actions to Address
Topic . the comment /
Recommendations .| Concerns
recommendatio
n
route so if additional ROW is needed, TC Physical not in the same are
should check with the Ministry to see iff Planning The line covered by
can be accommodated within t this project is from
gazetted ROW Ajegunle to Yafin
) ) _ Village.
Respect physical planning regulatio
2005 with emphases on setbac Setback distance b
substations NERC is 15m and i
respected by thi
project
Encroac How do we intend to stop constructi Perloc.jm nonitoring
hment under ROW/ transmission line IKEDC and involvement o
NSCDC
Support | Will  like to  collaborate  with EKEDC is a critical
for the| TCN/Consultants to ensure hitch frf EKEDC partner in the project
project | process
Support NEMSA has beer
for th . invol in h
° . the Want to be part of the project fro ! vg ved | t_e
project . NEMSA project along with
commencement to decommissioning
other key
stakeholders
4.16.5.2 Outcomes and Results Obtained in Stage 2

Issues raised by stakeholders during second round consultations are in Table 4.79

Table 4.79 Comments by Stakeholders During Stage2 Consultations

Sections of theg Comments and

Line

Recommendations

Stakeholders

Having Made the

Comment

/

Recommendation

Actions that addresses
comments

Ejio-Arigbajo-
Apomu axis

Option C: consider running
parallel to the Lagoethadan
Expressway on the left hand si
of the road (Northwards) befo

TCN

This was not possiblé
because of the need
avoid a shring
(6.848790°N,
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Stakeholders
Sections of the Comments and| Having Made the | Actions that addresses
Line Recommendations Comment /| comments
Recommendation
going left. 3.201160°E) in Arigbajc

Forest as well as Mobil
Petrol Station (
6.854169°N,
3.191616°E) along th
road

OPTION B: Try to avoid the

The line route has be¢g

structures around Lat 6.83504 TCN amended to avoid th
Long 3.138859. structures indicated
Option B: Try to avoid a ware
Th h has b
house around Lat 6.612138 a TCN av(fi(;lgjre ouse has be
Long 3.013081
The multicriteria
modelling  used in
Option C: Try to reduce the TCN analyses of rout
number of angle greater than15 alternatives took intc
account thenumber of
angle points.
330kv Line
rossin . : i
anzzl g Take the line to avoid Mob The  Mobile  Petro
Abiokuta filling station at Apomu village| TCN station has been avoidg¢
to minimise compensation costs completely.
Expressway &
Apomu Village
Option B: Realign the line tg
230Ky line at avoid the pollice sAtation opposi The final line route
boaun Obasanjo6s Houjggn Statd awided the  Police
Ola%gun Also avoid thel Ministry of | Stations well as al
Village telecommunication mast Shif Environment telecommunication
with at least 10m clearance fro towers along the route.
the corridor
132kv line at Shift the Line to avoid palm o| Ogun Sta_te_ Land| A large palm
OPIC  Estate mllls. and houses as much Burgau/Mlnlstry of plantations along  th
Agbara possible. Environment route including those i
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Stakeholders
Sections of the Comments and| Having Made the | Actions that addresses
Line Recommendations Comment /| comments
Recommendation
Industrial Aiyepe, Igbele, Agbarag
Estate etc has been avoided
tion B: in h .
Oop IO. pa§5| g .by the The center line is mor
. shoreline, but shift the line, suc .
Yafin . . than 50m from the Yafir
. that the corridor is least 10m fro| Lands Bureau an .
Community : Jetty  against  15n
nearest residence and completf LASIMRA
Jetty L : . setback recommende
avoiding crossing over the jetty bv NERC
Yafin Village y '
The thredine route
alternatives subjected 1
Optimise, and do a cost bene multi-criteria  analyses
General analysis to ascertain the best lif MPP& UD involving, economic
route social and
environmental iIssue
(see Section 2.5).
Although the OP 4.1]
Compensation should be pa discourages cash for
directly to PAPs and not throug land, the Land Use Ag
G | prefer cash
Csrr:]er:]aents b PAPs request that they be pald Compensation as
c > BY cash instead of building hous| communities policy. Hence, cas
I or;munlty for them. They argue that the payment will be adopte
eaders want to decide the new locati for this project in line
by themselves and control tl with the land use Act
f:ost and quality to avoid tru TCN policy and to
ISSues respect request of th
affected people.
The corridor crossed two shrine .
. The line has been +¢
o which cannot be moved and al , .
Yafin Village . Baale of Yafin aligned and the sacre
proposed site sites were avoided
Need to avoid them
. The corridor crossed the midd The line was adjusted, {
Tohun Village Baale of Tohun

of the small commnity of Tohun

pass at the Southern si
the

of community
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Stakeholders
Sections of the Comments and| Having Made the | Actions that addresses
Line Recommendations Comment /| comments

Recommendation

therby minimising
houses affected

The corridor affects palm o
factory and its plantations, whig Community The line was adjusted {
Igbele Village | should be avoided considerir members avoid the factory and it
people driving livelihood from palm plantations.

the factory as workers

4.16.5.3 Outcomes and Results Obtained in Stage 3

The Nigerian Conservation Foundation (NCF) is an NGO dedicatedttoe conservation

and sustainable development in Nigeria, established in 1980 and was registered in 1982 as a
Charitable Trust under the Land (Perpetual Succession) Act of -1@6folicy that was
replaced by the Company and Allied Matters Act of 1990.

NCF was invited to participate in the scoping meeting held in Lagos ri@ge 2017. A
meeting of stakeholders also took place on March 07 2018 with the participation of TCN and
JICA, where the results of ESIA and RAP was discussed.

After presentation afhe project and results achieved the following discussions took place.

A NCF is currently working on IWC (International Water bird Census), which is organized
by Wetlands International, to monitor the migratory birds in Badagry area. IWC was also
conductedn December 20X7January 2018 at Badagry area. The IWC report in 2017 is
available and can be shared with the team.

A Some of the bird species listed as migratory bird is not migratory species, therefore,
further review may be necessary. It is agreed tid Will share the draft ESIA report to
NCF to provide their feedback for the potential impact on ecosystem from the proposed
project.

A There is no fact that the presence of transmission line causes bird strike around the
project area. However, since nodstrike survey has been conducted, NCF has been
planning to carry out such a survey to understand actual situation of bird strike.

A Migration route is not main concern for NCF since bird can fly over transmission lines;
however, NCF concerns place to siiayvinter.
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A December is a good timing for bird survey since many species of bird visit the area since
the migratory birds fly from outside of Nigeria, e.g. Europe from December to February
in general (the biodiversity survey in this ESIA study was condunt®ecember 2017).

A NCF has been working on several projects for local community to enhance their way of
livelihood in sustainable manner. For example, NCF is educating local people to find
alternative livelihood resource such as chicken farming, insteladnting.

A NCF accommodates about 90 staffs and there are several project offices throughout
Nigeria. The staff of NCF works as project officer for the community support project.

A NCF shows their interest for the collaboration of TCN's project if thsrany
opportunity

As a follow up to the meeting the ESIA repot was shared with NCF and the comments
received as well as responses generated are in Table 4.80. furthermore, NCF also sent a report
of bird survey they conducted in the Mangrove Swamp aramdrBadagry (See Appendix

3A).

Table 4.80 NCF Comments and Response

COMMENT
FROM NCF Some species listed are not migratory
MINUTES OF
MEETING
References;
Four (4) species were liste
as migratory in the ESIA 1 Habitat/Ecology section of IUCI
These Species are; RED LIST 2017 version 3
M Ardea alba, 1 Ringim, A. S., Magige, F. J. §
Jasson, R. M.
1 Ardea cinerea, comparative study of specig
RESPONSE

1 Egreta arzetta Diversity of MigrantBirds Between
J g Protected and Unprotected Areas

and the HadejiaNguru Wetlands
1 Milvus migrans Nigeriad
Al were either fulllT Checkl i st of Wes;
migrants or partial. species migrating within  Africi
2004

RESPONSE TO NCF REQUEST TO INCOPORATE RESULT OF THEIR STUDY
(see Appendix xx) INTO THE ESIAREPORT

| t i s beli eved t hat t he essence of a (q
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Nigeria: A water birds count along the
is to possibly incorporate the Avian species inventory of Badaggg into the draft ESIA

report.

It would not be proper to add inventory of species obtained from a mangrove wetlar
page 2 of PDF document sent by NCF) to the LAGUN report which do not cut acro
project RoW and habitat classification in the EBport). The Badagry SS where the RC
terminates is a Riparian Swamp.

CHAPTER FIVE

5.0 ASSOCIATED AND POTENTIAL IMPACT

INTRODUCTION

This chapter provides information on the assessment of the associated and potential
environmental and socieconomic impets from the proposed Project. The impacts from
both shorterm construction phase and the laagn operational phase are being considered.

A description of the assessment methodology used to assess the significance of impacts,
taking into account impachagnitude and sensitivity of receptors and resources affected, is
provided below.

The assessment considered project activities in the following phases of the project
development. The detailed description of the activities in each phase is providleapiter 3.

)l
T
il
il

PreConstruction Phase
Construction Phase

Operation and Maintenance Phase
Decommissioning and Closure

The following environmental indicators, receptors or resources affected by potential impacts
were also considered:

Biophysical Environment:

1
T

Air quality;

Noisg vibration& EMF;
Soils and geology;
Water resources;
Terrestrial ecology.

Human Environment;

1
T
1

Visual amenities;
Community level impacts
Community health, safety and security;
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Resettlement;
Labour and working conditions;
Infrastructue;
Employment and economy; and

9 Cultural Heritage.
For each of the abowaentioned environmental component, the associated with the potential
impacts of Project activities are identified and evaluated of the significance of the impacts. A
summary table o&ll potential impacts with their significance is presented in Tables 5.9 and
5.10.

5.1 IMPACT ASSESSMENT METHODOLOGY

= =4 4 2

This section describes the overall approach used for the assessment of impacts. Topic
specific methodologies are described under sackion of the impact assessment. In general,
the assessment of impacts will pass through an iterative process involving the following four
key elements:

1. Prediction of potential impacts and their magnitude (i.e., the consequences of the
proposals orthe natural and social environment);

2. Evaluation of the importance (or significance) of impacts taking the sensitivity of
the

environmental resources or human receptors into account;

3. Development of mitigation measures to avoid, reduce or managehetsror
enhancement measures to increase positive impacts; and

4. Assessment of residual significant impacts after the application of mitigation and
enhancement measures.

Where significant residual impacts remain, further options for ntitiganay be considered
and impacts rassessed until they are as low as reasonably practicable for the Project.

5.1.1 Nature/Type of impacts

There are number of ways that impacts may be described and quantified. The definitions
adopted for this ESIA are deribed in Table 5.1.

Table 5.1 Definition of impacts

NATURE OF IMPACT: An impact is essentially any change to a resource or receptor brought a|
by the presence of a project component or by the execution of a project related activity.

Negativei an impact that is considered to represent an adverse change from the baseline or to i
1 a new undesirable factor.

Positivei an impact that is considered to represent an improvement to the baseline or to introdu
new desirable factor.

TYPE OF IMPACT:

Direct (or primary) T impacts that result from the direct interaction between a planned project ac
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and the receiving environment (e.g., between stack emissions and the ambient air quality).

Secondaryi impacts that result from the primamtéraction between the Project and its environme
as a result of subsequent interactions within the environment.

Indirect T impacts that result from other activities that are encouraged to happen as a conseque
the Project.

TEMPORAL SCALE OF IMPAC T:

Temporary - impacts are predicted to be of short duration, reversible and intermittent/occasional
nature. The receptor will return to a previous state when the impact ceases or after a period of r¢

Short-term - impacts that are predicted tstanly for a limited period (i.e., during construction) but
3 will cease on completion of the activity, or as a result of mitigation measures and natural recove
nonlocal construction workforetocal community interactions).

Long-term - Impacts that will continue for the life of the project but cease when the project stops
operating (i.e. 20 years). These will include impacts that may be intermittent or repeated rather t
continuous if they occur over an extended time period.

SPATIAL SCALE OF IMPACT:

On-siteT impacts that are limited to the Project site.
Local - impacts that affect locally important environmental resources or are restricted to a single
administrative area or a single community. For this ESIA, local impaetsestricted to the Project sit

and adjacent areas.

Regional- impacts that affect regionally important environmental resources or are experienced a
4 regional scale as determined by administrative boundaries (i.e Ogun State).

National - impacts thatffect nationally important environmental resources; affect an area that is
nationally important/protected; or have maem»nomic consequences (ie Nigeria).

International - impacts that affect internationally important resources such as areas protected by
International Conventions.

Trans-boundary - impacts that are experienced in one country as a result of activities in another,

5.12 Assessment of Significance

There is no statutory definition odcessardlyi gni f i
partially subjective. For the purposes of this ESIA, the following definition of significance
has been adopted:

AAN | mpact i's significant T in isolation
the judgment of the ESIA team, beetakinto account in the decisignaking process,
including the identification of mitigation measures (by the Project) and consenting conditions
(from Regul ators and Stakehol ders). o

Criteria for assessing the significance of impacts stem from the followeyglkements:
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1 Status ofcompliance with relevant Nigerian legislation, policies and plans and any
relevant Nigerian or industry policies, standards or guidelines;

1 Themagnitude (including nature, scale and duration) of the change to the natural or
socicecanomic environment (e.g. an increase in noise, an increase in employment
opportunities), expressed, wherever practicable, in quantitative terms. The magnitude
of all impacts is viewed from the perspective of those affected by taking into account
the likelyperceived importance as understood through stakeholder engagement;

1 The nature andensitivity of the impact receptor (physical, biological, or human).
Where the receptor is physical, the assessment considers the quality, sensitivity to
change and importaacof the receptor. For a human receptor, the sensitivity of the
household, community or wider societal group is considered along with their ability to
adapt to and manage the effects of the impact; and

1 Thelikelihood (probability) that the identified img& will occur. This is estimated
based upon experience and/or evidence that such an outcome has previously occurred.

For this assessment, significance has been defined based on five levels described below

Positiveimpacts provideresource®r receptorsmostoftenpeople with positivebenefits.It is
notedthat conceptof equity needto be consideredn assessinghe overall positive natureof
someimpactssuchaseconomidenefits,or opportunitiefor employment.

Negligible impacts (or Insignificant impacts) are where a resourceor receptor (including
people)will not be affectedin any way by a particular activityor the predictedeffect is
deemedtobe6é ne g | or@ii mlp € & coeipindistinduishablerom naturalbackground
variations.

An impact of minor significance ( 6 Mi h mp a dstode where aneffect will be
experienced but the impact magnitudeis sufficiently small (with or without mitigation) and
well within acceptedtandardsand/orthereceptotis of low sensitivity/value.

An impact of moderate significance( 6 Mo d € ma & & oné Within accepted limitand
standards.Moderateimpacts may cover a broad range,from a thresholdbelow which the
impactis minor, up to a level that might be just short of breachinga legal limit. Clearlyto

designanactivity sothatits effectsonly justavoid breakinga law and/orcausea major impact
is not bestpractice. The emphasidor moderatampactsis thereforeon demonstratinghatthe
impact has beenreducedto a level that is ALARP. This doesnot necessarilyneanthat
0 Mo d eimpattshaveto bereducedo 6 Mi ninopacés butthat moderatempactsarebeing
manageceffectively andefficiently.

An impact of major significance( 6 Maij nopr a is dnéwhereanacceptedimit or standard
may be exceeded, or large magnitude impacts occur to highly valued/sensitive
resource/receptordAn aim of ESIA is to getto a position wherghe Projectdoesnot haveany

major residualimpacts, certainlyot onesthatwould endureinto thelong-termor extendover
a large area. However, for some aspectsthere may be major residual impacts after all
practicablemitigation optionshavebeenexhaustedie ALARP hasbeenapplied). It is thenthe
function of regulatorsandstakeholderso weigh suchnegativefactorsagainsthe positiveones
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suchasemploymentjn comingto a decisionon the Project.

For environmental impacts the significance criteria used in this ESIA is shown in

Table 5.

Table 5.2 Overall Significance Criteria for Environmental Impacts

Receptor Impact magnitude
sensitivity (or
resource value) Low Medium High
Low Minor Minor Moderate

Medium Minor Moderate

High Moderate

For social impact assessment, the perceptions of stakeholders, expressed as opinions around
certain issues, can be as important as actual impacts. Consequently, the concept of perception
is explicitly broughtinto the evaluation of significance after an impact is evaluated. When an
impact is of significant stakeholder concern, this may be cause to raise the significance rating.
This prompts the formulation of more rigorous and appropriate mitigation measus wh
focus on the source of the impact and also address stakeholder perceptions. The risk of not
addressing stakeholder perceptions is that reputational damage could arise, resulting in the
|l oss of a O6soci al |l icense to operateo.

Magnitude of Impact

Thetermé magni tuded covers al/l the di mensions o
social environment, including:

1 the nature of the change (what resource or receptor is affected and how);

1 the spatial extent of the area impacted, or proportion of the paputat community
affected,

1 its temporal extent (ie duration, frequency, reversibility); and

1 where relevant (accidental or unplanned events), the probability of the impact
occurring.

For biophysical impacts, the definitions for the spatial and tempdiraénsion of the
magnitude of impacts used in this assessment were provided in Table 5.1.
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For social impacts, the magnitude considers the perspective of those affected by taking into
account the likely perceived importance of the impact, the ability gblpgo manage and

adapt to change and the extent to which a human receptor gains or loses access to, or control
over socieeconomic resources (1) resulting in a positive or negative effect on their well
being (a concept combining an individual's healtlosperity, their quality of life, and their
satisfaction).

Sensitivity of resources and receptors

Sensitivities are defined as aspects of the natural or social environment which support and
sustain people and nature. Once affected, their disruption aeaddid a disturbance of the
stability or the integrity of that environment.

For ecological impacts, sensitivity can be assigned as low, medium or high based on the
conservation importance of habitats and species. For habitats, these are based orseaturalne
extent, rarity, fragility, diversity and importance as a community resource.

For sociee c onomi ¢ i mpact s, the degree of sensit
stakehol derodos (or groups of stakehol @desr sd) r
or economic shocksbéo. The sensitivity of a

value/importance, for example, by its local, regional, national or international designation, its
importance to the local or wider community, or its economic value.

Likeliho od

Terms used to define likelihood of occurrence of an impact are explained in Table 5.3

Table 5.3 Explanation of terms used for likelihood of occurrence

Definition of likelihood

High probability Refers to a very likely impact Refers to very frequelinpacts
Medium probability) Refers to a likely impact Refers to occasional impacts
Low probability Refers to a very unlikely impact Refers to rare impacts

As far as ondime events (e.g. ¢ As far as possibly recurring impa
emissions) or slowly developing effg are concerned, such as accider
are concerned (e.gnpacts on local lif unplanned events (e.g. tra
style) accident, fire)

5.2 AIR QUALITY
5.2.1 Construction Phase

Emissions from vehicles and equipment (§@0O, NOx, CQ, PM)

The movement of vehicles for the construction will result in PM,,,S00, NQ, CO,
emissions. It is noteworthy to mention that the quantity of emissions is dependent on the
vehicle type, amount and their conditions. Lighity petrol vehicles not equipped with
pollution control devices have the highest exhaust emissions during ador|ddlowed by
deceleration and idling cycles. Frequent cycle changes characteristic of congested urban
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traffic patterns thus tends to increase pollutant emissions. At higher cruise speeds HC and CO
emissions decrease, while N@nd CQ emissions incre&s Emissions from diesélelled
vehicles include particulate matter, N&@Q, CO and HC, the majority of which occurs from

the exhaust. Operating at higher-faiel ratios (about 30:1 as opposed to 15:1 characteristic

of petrotuelled vehicles with elémnic fuel injection engines), diespbwered vehicles tend

to have low HC and CO emissions, despite having considerably higher particulate emissions.

Particulates emitted from diesel vehicles consist of soot formed during combustion, heavy
HC condensed roadsorbed on the soot and sulphates. In older efiesib¢d vehicles the
contribution of soot to particulate emissions is between 40% and 80%. The black smoke
observed to emanate from poorly maintained diksdled vehicles is caused by oxygen
deficiercy during the fuel combustion or expansion phase. Particulate emissions from petrol
driven vehicles are usually negligible. Such emissions when they do occur would result from
unburned lubricating oil, and a$brming fuel and oil additives.

The impactoe mi ssi ons arising from vehicles and
activities is considered to beninor due to the relatively low number of vehicles and
equipment compared to the already existing traffic load on the roads and relatively short
duration of the construction phase.

Dust emission from land preparation and vehicle movements

The dust emissions arising from the construction activities of the Project are as a result of
land preparation activities and vehicle movements. Dust emissionstimaveotential to
create impact on the close receptors due to the physical appearance, deposition on the roof of
the residential areas and creating nuisance for the surrounding community. Removal of
material usually takes place with a bulldozer, clearetbnad is then stored in piles for later

use or during rehabilitation procedures. Fugitive dust is generated during the clearing of
material, as well as from wirblown dust generated from cleared land and exposed material
stockpiles. Dust problems can @lbe generated during the transportation of the material,
usually by truck, to the stock piles. This dust can take the form of entrainment from the
vehicle itself or due to dust blown from the back of the trucks during transportation.

The temporary naturef construction differentiates it from other fugitive dust sources as to
estimation and control of emissions. Construction consists of a series of different operations,
each with its own duration and potential for dust generation. In other words, emigsion

any single construction site can be expected (1) to have a definable beginning and an end and
(2) to vary substantially over different phases of the construction process. This is in contrast
to most other fugitive dust sources, where emissionsitirer eelatively steady or follow a
discernible annual cycle. Furthermore, there is often a need to estimate area wide
construction emissions, without regard to the actual plans of any individual construction
project. For these reasons, either area widesitspecific emissions are not directly
calculated and modelled.

The impact of this phase on air quality isneihor significance and consequence because of
the relatively short duration of the construction, the limited earthworks required on the site
and the involvement of a limited number of construction vehicles.
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Climate change impact due to construction activity

A series of stages are involved in estimating the climate change impact of an electricity
transmission networkDuring the construction stage, following activities are considered for
climate change impact.

a. Process from material production:

GHG will be enitted from the manufacturing process of construction material though it is
indirect impact of the project. But still necessarily considered as part of lifecycle of the
project. Below is the assumption used for the GHG emission calculation on this itexh, bas
on Global Emission Model of Integrated Systems (GEMIS) database (World Bank, 2010).

The weight of each tower was estimated to be 4.5 tonnes (for 330 kV) and 2.8 tonnes (for 132
kV). Normal Voltage 330 kVrms (for 330 kV) and while 132 kVrms (for 132kv). The
average distance between each 330 kV tower is 400480 m and 32% 350 m (for B2

kV). Right of way for 330 kV TL is 50m while that of 132 kV TL is 30 m. It is estimated that
the height of towers will range between 4257m (for 330 kV) and 28 i 32 m (for 132

kV). Theprincipal materials and their Embodied £4De presented in Tabb.4.

The Team confirmed specification of the conductor on 132 kV and 330 kV transmission lines
using TCN standard, the specification are as follows:

I. 132 kV Transmission Line Type of Conductdfuminum Alloy Conductor Steel
Reinforced (ACSR) Size Code named : Bear (British standard)

il. 330 kV Transmission Line Type of Conductdiuminum Alloy Conductor Steel
Reinforced (ACSR) Size Code named : Bison (British standard)

Table 5.4 Principal Materials and their Embodied CO,

S/No. Material Embodied CO, (kgCO,/kg)
1 Aluminium 8.24
2. Copper 3.88
3. Steel 2.82
4, Ceramics (fittings) 1.05
5. HPDE 1.60
6. Concrete 0.13
7 Concrete (2% reinforced) 0.13

Source: World Bank (2010)

A Energy use in the construction activity

There is orsite energy use ithe actual construction of electricity transmission project,
primarily in the form of transport fuel for construction vehicles and the shipping of
components. This energy use could be considered a component of direg¢neoation
emissions, because itas the project site, even though it occurs before the actual operation of
the transmission project. This source of emissions is likely to be very small compared to the
lifetime energy and emissions impacts of the project.
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The methodological approach tmnstruction emissions is straightforward, but calculating
this source is only possible if the underlying data are readily available, particularly data on
the quantities of fuel consumed by construction vehicles. Data for fuel calorific values and
emissionfactors are available from IPCC and GHG Protocol, but the quantity of fuel
normally come from the project documents. This information is not something that is
evaluated even during the detailed design phase of transmission and distribution projects
World Bank (2010). Hence, it was not possible to provide estimates.

A Land Clearing

Construction of transmission lines and substations, affects carbon stored in biomass and soil.
An obvious example would be clearing forest for a ldgjance transmission line, wh

would result in a onéime release of the carbon stored in the vegetation. Carborfrénss

forest clearances estimated by multiplying aboveground biomass in project area and carbon
fraction value to convert dry matter to carbon based on emissitmisgovided in Harmon

et al,(2001) and summarised in Table 5.5.

C.s = Buo X A x CF x 44/12

C,g=Carbon stocks in iGfiyn)y biomass in forest

Boc= abovegroudth/ bapmass, (t

A = |l and area of organic soils, (ha)

CF = car bon mfan a-@trdinf)ri (odfe fdaruyl t -LI=UOUGE) | PCC GPG
R = -trolmdot ratio

Table 5.5 GHG Computations for Biomass Clearing

Description Value Unit Source
A land area of Forest 114.3 ha JICA team
B.s | Aboveground Evergreen 43.4 t-dm/ha | Table 3.2.2, IPCC GH
biomass Forest LULUCF
CF Carbon fraction o] Default value 0.5 t-C/t-dm | IPCC GRBULUCF
dry matter
Pri mary and secondary forest s, swampy ar ea, rip

to be cleared. FromfTebtedd4d o0t hilse bact al i &ar d4d4 4.

T h e r e &rloon ss fream clearing of vegetation for construction
Cg= 4d3m/4hlal 4 xDh&£/dm444/ 12 =C0R2,e094

The total GHG Emission@O.e) from all project activities is summarized in Table 5.6.

Table 5.6 Total GHG Emission from Activities Related to the Project

Activity Estimated Weights (tons) Asspcjated GHG
from Table 3.7 Emission (tCO,e)
Towers 801.1 2,259.1
a. Material Overhead Ground Wirt 14.3265 118.1
Production Conductors anOPGW 792 6,526.1
Insulators and Fittings 4860 5,103.0
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b. Energy use in construction activity * Insufficient data XX
c. Forest clearing See Section 5.3.1.3c above 9094
Total 23,100

* Estimate methods rely of fuel consumption by construction vehicles and materials shipping, which is not available

GHG will be emitted from material production as welles®rgy use in construction activity.

In addition, there will be carbon loss duetie forest clearance. Total 23,100 tons of,CO
equivalent of GHG emission will be emitted due to the construction activity. The large
portion of GHG emission is due to manufacture of construction materials, which is an
indirect impact and accounts for 9786 the total. Since the transmission line route was
selected to avoid and minimize the forest area as reasonably practical as well as the fact that
the GHG emission during construction stage is short and temporally, the impact on climate
changes minor.

5.2.2 Operation phase

The operation of the transmission line will not contribute to any atmospheric emissions
directly while substation operation will emit S&nd contribute to greenhouse gases effect
and hence the predicted impacts @mreor.

5.2.2.1 Climate change impact during operational stage
Sulfur hexafluoride is used in insulation and current interruption applications in transmission
network systems and in gassulated switch. Sulphur hexafluoride is an extremely potent
greenhouse gas that isad for several purposes when transmitting electricity through the
power grid Several factors affect $Emissions from electric power systems, such as the
type and age of the $€ontaining equipment and the handling and maintenance procedures
practicedby electric utilities. Because of its lottife span and high global warming potential
(GWP), even a relatively small amount ofs®Bn impact the climate. The electric power
industry uses roughly 80 percaitall Sk produced worldwide. Ideally, none tiis gas
would be emitted into the atmosphere. In reality, significant leaks occur from aging
equipment, and gas losses occur during equipment maintenance and servicing. With a GWP
22,800 times greater than carbon dioxide {C&hd an atmospheric life of20, one pound
of Sk has the same global warming impact of 11 tons of WSEPA, 2017). Results are
presented in Table 5.7.

Table 5.7 Estimated Greenhouse Gases Emissions for Each Substation

Parameter Energy Data Input (kwh) | ton CO,/kWh | kg SFs/kWh as CO, equivalent
EJIO SUBSTATION

150MVATransformer 120,000 98.4 487
150MVATransformer 120,000 98.4 487

60MVA Transformer 48,000 78.8 390

60MVA Transformer 48,000 78.8 390

Total 354.4 1754

AJEGUNLE SUBSTATION
150MVATransformer 120,000 98.4 487
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150MVATransformer 120,000 98.4 487
60MVA Transformer 48,000 78.8 390
60MVA Transformer 48,000 78.8 390
Total - 354.4 1754

BADAGRY SUBSTATION

60MVA Transformer 48,000 78.8 390
60MVA Transformer 48,000 78.8 390
Total 157.6 780

AGBARA SUBSTATION

60MVA Transformer 48,000 78.8 390
60MVA Transformer 48,000 78.8 390
Total - 157.6 780
TOTAL FOR ALL SUBSTATIONS 1024 5068

When there are significant leaks from aging equipment, and gas losses occur during
equipment maintenance asdrvicing, the project will have a significant contribution of the
emission of GHG emissions with estimated total emissions of 1,7SEkgkWh as CQ
equivalent at Ejio and Ajegunle Substations, both of which are 330/132/33 kV and 780kg SF
/kWh as CQequivalent at the 132/33kV substations at Badagry and Agbara each. Additional
carbon emissions will also be generated by transport vehicles during operations and
inspections. The amounts to be generated by this means is likely to be insignificant, since line
inspection is not done frequently and the transmission lines will be fitted with SCADA
system for communication, monitoring and controls as well as other operational activities,
which minimizes travelling.

As discussed above, a certain amount of GHG lgllemitted during the operational stage.
However, the improvement of electricity grid would contribute to mitigate the GHG emission
and identified as the key action plan for climate change Nigeria's nationally determined
contribution (NDC) implementation.

Therefore, the climate change impact during the operational stage is positive. minor, if the
maintenance will be conducted appropriately. However, since the GHG will be emitted
during the maintenance and under the as a result of uncommon conditiontirtgeofa
greenhouse gases emission during operation necessary mitigation measure is required is
moderate.

However, the proposed project is improvement of transmission line system in Nigeria, which
is in line with Nigeria's nationally determined contribun  ( NDC) 1 mpl ement at i

Therefore, the climate change impact during the operational sthgeeficial, assuming that
the maintenance will be conducted appropriately.
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5.2.3 NOISE, VIBRATIONS AND EMF

5.2.3.1Construction Phase

During the constructionphase, construction activities, traffic, as well as the use of
construction equipment and machinery are likely to lead to a temporary increase in noise
levels that may disturb neighbouring communities and local fauna. Communities likely to be
affected inalide Ejio, Arigbajo, Apomu, Egbele, Kooko, Ajegunle, Apena, Ikatg Bandu,

Idayin and Agbara neighbourhood.

The detailed breakdown of activities is not available at this stage,sati £ontractor has

not yet been appointed, no construction plantntweg is available at the time of assessment.
Therefore, an assumed plant inventory is provided in Table 5.8. Assumptions have made
regarding the type of construction plant, based on experience with similar projects. The noise
levels present are data prded on standard noise levels of a wide variety of construction
equipment (OSHA, 2003). It has been assumed that only one of each type of plant will be on
used on each site during any day or night period.

Table 5.8  Assumed Construction Equipment SoundPressure Level Inventory
Construction Equipment SPL, dB(A)

Bulldozer 115
Backhoe 96
Impact pile driver 101
Loaders 108
Vibratory roller 102
Fuel truck 104
Welding machine 101
Cranes 106
Dump truck 105
Grader 114
Fork lifts 112
Compressors 104
Generators 93

Source: OSHA (2003)

Noise impacts will be more predominant within 500 m of the activity areas. People live
within few meters of the substation perimeter in Ejio and Ajegunle, and hence will be
disturbed during construction. The baseline noise levels around these two argaslare
ranging between 75.6 and 60.3dBA with a mean of 55.2 dBA. The area is may be considered
noisey due to vehicular traffic, music/video CD vendors, churches, vegetable grinders, etc.
hence, the need to minimise additional noise discharge, congidkerbaseline noise levels

has exceeded the WHO guideline for community noise é85s{BA for outdoor living. The
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proposed construction timeframes for this project estimates that all construction will take
place over a period of 9 months. The construddictivity will be undertaken during daytime.
Construction activities will be concentrated and done sequentially so that no area is prone to
extensive duration of noise impacts. There will be some noise generated from the movement
of tractors and trucks tnaporting the materials and equipment, but the traffic volumes are
expected to be occasional.

Considering the construction activity schedule and nature of construction, overall noise
impact on nearby sensitive receptors with embedded controls in plddeevaf Moderate
significance, especially at where residential area is close to the construction area.

5.2.3.2Operation Phase

Noise during the operation phase, maintenance activities conducted near pylons, substations,
transmission line or ROW could lead to an increase in noise levels which may disturb
neighboring communities. However, these disturbances will be temporary Isaycwitl be

felt only during maintenance activities. Management measures proposed to reduce noise
impacts during the construction phase will also be helpful in reducing noise impacts through
the operation phase.

Moreover, operating transmission lines audbstations emit a permanent background sound
which is audible, and which may also disturb communities in the vicinity to the line or
substations. Noise produced by transmission lines, can be experienced as a buzz or a crackle,
whether noise produced byhlsiations comes mainly from power transformers. In general,
noise produced by substations is higher than that produced by transmission lines.

The audible noise emitted from higbltage lines is caused by the discharge of energy that
occurs when the eleatal field strength on the conductor surface is greater than the
‘breakdown strength’ (the field intensity necessary to start a flow of electric current) of the air
surrounding the conductor. This discharge is also responsible for radio noise, a Visible g

of light near the conductor, an energy loss known as corona loss and other phenomena
associated with higholtage lines.

The degree or intensity of the corona discharge and the resulting audible noise are affected by
the transmission voltage and weatlwenditions such as humidity, air density, wind, rain,
drizzle and fog. Water increases the conductivity of the air and so increases the intensity of
the discharge. Also, irregularities on the conductor surface, such as nicks or sharp points and
airbornecontaminants, can increase the corona activity. The higher the voltages at which
transmission lines operate, the higher the noise problem (Robert Dent, IEEE). Also, noise
may be especially noticeable during night time hours when ambient noise levelsete lo

Consequently, these lines are designed, constructed and maintained so that during dry
conditions they will operate below the coreinaeption voltage, meaning that the line will
generate a minimum of coromalated noise.
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Communities likely to be &cted are mainly those where the line passes through residential
areas such as Ejio, Arigbajo, Apomu, Bandu, Kooko, Ajegunle, Idayin, Agbara, Apena,
Eberese, Ikog&lle, Itire, Opo, Wezhume, Gboje, Gbosa, and Hungbeji, Gboje.

Overall, noiserelated impaa during the operation phase are expected tonioer, with
implementation of mitigation measures.

5.2.4 GEOLOGY AND SOILS

5.2.4.1 Pre-construction and Construction Phase

Impact on Geology and Soil Structure

During the construction phase, constructdmccess roads, digging of foundation pits for the
towers and removal of vegetation (for foundation purposes) are the main activities likely to
affect soil structure and quality. Foundations will be dug up to variable depths, depending
upon the tower typ and soil characteristics. At the tower sites, all vegetation within the
footprint of the tower base will be cleared to ground level.

Excavation works and removal of vegetation, especially on steep slopes, would render soils
unstable and more vulnerabtedrosion. Soil quality may also deteriorate as a result removal
of vegetation.

Although existing roads and tracks will be used to access the corridor, access roads along the
corridor will be constructed and vehicle movement around the project areaadato Igoil
compaction in those areas where soils are clayey or highly saturated. These areas include
swamps around Erekiti, Tohun and Yafin. Application of specific mitigation measures such
as decompaction of soils following construction as well as avgydconstruction activities

during times when soils are saturated will help reduce adverse effects resulting from saill
compaction in areas covered by this soil type.

Considering the that only small areas are exposed and impact localised and very few ground
water sources, duration short, sensitivity of the receptor medium and its magnitude will be
Moderate, during the construction period.

Potential contamination of soil from inadvertent release of hazardous or contaminating
material
Finally, soils can be cdéaminated during the construction phase by accidental oil/fuel spills
from heavy machinery either at storage yards or work sites. In the event of an accidental spill,
the proportion of soil contamination will depend on the magnitude of these accidentsl eve
This impact is likely to occur only in densely built up areas like Ejio, Arigbajo and Ajegunle.
Avoiding storage of materials within these areas as well as implementation of an Emergency
Response Plan will help manage accidental spills properly. @mirsy the medium
magnitude of this activity and medium receptor sensitivity, the impacbderate.
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5.2.4.2 Operation Phase

Impact on Geology and Soil Structure

During maintenance, vehicular movement along unpaved access roads, could cause soil
compadbn which will affect soil organisms. This effect is likely to affect soils in swampy
areas of Badagry around Erekiti, Tohun and Yafin. Considering the that only small areas are
exposed and also the low frequency of routine inspection of the lines, taetimil be

minor.

Potential contamination of soil from inadvertent release of hazardous or contaminating
material

During the operation phase, oil leaks resulting from equipment breakdown and/or accidental

spills from machinery used for maintenance purposes could lead to soil contamination. As

during the construction phase, the risk of soil contamination due to ledksr accidental

spills cannot be completely discarded.

However, the application of management measures listed above will help reducing this risk
significantly. In the event of accidental leaks and/or spills, the impact significance will
depend on the vaoime of leaks and/or spills and the nature of pollutants. Implementation of
an Emergency Response Plan will help manage accidental spills/leaks properly. Overall, the
potential impact on soil quality during operation is consideegligible

5.2.5 WATER RESOURCES

5.2.51 Construction Phase

Impact onhydrogeology due to exploitation of water for construction of tower foundation

and access road
Sources of impacts to watercourses are removal of vegetation, construction of access roads,
vehicle movement alondhé¢ ROW and construction sites and excavation/piling for tower
installations.

The proposed line route crosses a permanent watercourse at three points along the 330kV line
at Sojuolu, Olowu and Ajegunle. The 132kV crosses fatirlju-iroko and ldayin/Agba

axis as well as lkogklle and the Badagry Creek. Vegetation removal in riparian areas can
increase soil erosion in erosion prone areas, causing sediment to be deposited into the
waterbodies, especially during rain events. Construction of access rogksthe line as

well as vehicle movement along the construction sites can result into changes in hydrology of
watercourses. Depending on the level of disturbance, watercourses can be temporarily or
permanently impaired. However, mitigation measures ssalsi;g existing roads instead of
constructing new ones and limiting constructretated traffic (vehicles, machinery) to work

areas will allow reducing impacts on water resources.

Erection of pylons within watercourses could also potentially modify re@iese dynamics,
reducing water flow and ultimately converting a lotic system into a lentic system. However,
with a pylon spacing of an average of 3@00m, no pylons will be installed in any of the
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riverbeds, since all are less than 50m in with. Theegfthe, hydrodynamics of these
watercourse are not expected to be affected significantly. Therefore, the impact on
hydrogeologyis minor.

Potential contamination on water resource

In addition, unsound waste management practices are likely to have cdroeffeater quality

(e.g. improper waste disposal in surface waters). Development and implementation of a waste
management plan by the contractor and@aitractors will allow mitigating that risk.

Finally, the risk of accidental oil spills from heavy rhawery is present during the
construction phase and could result into both surface water and groundwater contamination.
The contamination level resulting from accidental spills will depend on their magnitude.
However, implementation of an Emergency Respo®an will help managing them

properly.

Moreover, groundwater could be contaminated during digging of foundation pits for the
towers or substations, particularly near watercourses or the swampy area around Badagry.
Proper management of excavation workhallow avoiding these potential impacts. Given

the fact that the local community uses @b River and the Ajegunle River for bathing and
washing and the Badagry Canal is used for water transport by the Communities of Yafin,
Tohun, Irgbon and Erekiti tlse water bodies have high sensitivity. This coupled with the
magnitude of the potential consequences of an uncontrolled spill, impact is rated as
moderate

5.2.5.2Operation Phase

No impact on the surface water and hydrogeology of the area is anticipated from the
operation of the transmission line and the substations and therefore consatgigitle.

5.2.6 TERRESTRIAL ECOLOGY

5.2.6.1Construction Phase

Impact onTerrestrial flora and Fauna

Power line construction will require clearing vegetation taller than 4 m along a 29.5 km long
and 50 m wide corridor for 330kV as well as 52.2 km long and 30 m wide for 132kV
(excluding 6km shared corridor on multi circuit towers). Theltiatad area needed for the
project is 379.7 ha (304.1 ha for the lines and 75.6 ha for the three new substations).
However, only 114.3 ha are covered by the vegetation that must be cleared. Vegetation
clearing will lead to a permanent loss of woody speicidsrrestrial habitats found along the
corridor.

Most of the power line rightf-way consists of agricultural areas including Agricultural
Shrubby vegetation Mozaic, fallow agricultural lands, Cultivated Land and Intensive
Cultivation which cover toged#r upto half of the affected land, i.e 150 ha of the right of way.
However terrestrial agricultural dedicated areas still host trees and shrubs species. This
habitat which supports woody species, will experience more significant disturbances. Other
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habitas, which are sparsely vegetated and consist mostly of herbaceous vegetation, will
experience fewer losses due to clearing, but remain vulnerable to disturbances that could
occur during the construction phase, in particular to vehicles and machinery. ofhe fl
present in the power line rigbf-way does not include any species identified in the IUCN
Red List of threatened species or in a national list (Isichei 2010). There are no known
endemic species in the study area.

Bidens pilosa Chromolaena odorata, vbsa pudica and Dalbergia siss@m listed as
invasive to Nigeria was found in this study. A total of sevamnite (79) fauna resources were
inventoried in the study, including Mammals, Aves, Reptiles, and Amphibians (See Section
4.13.8.3 and Appendix 3.1However, it is the avifauna that are likely to be affected more as
a result of noise generated during construction activities and failing of trees within the right
of way.

Vegetation losses represent habitat loss for local fauna and flora. Everl falota consists

mostly of common species, terrestrial habitats impacted are susceptible to host some
threatened wildlife species. Small fauna species are more susceptible to be impacted by
habitat loss. Mortality could occur during vegetation clearingaifmns.

Management measures, such as targeted clearing measures and compensation for area and
field tree loss, will limit the impacts. In certain cases, vegetation clearing operations will
consist of only cutting a few scattered trees and other woodstatemn. Compensation will

be developed for sensitive habitats and this will be monitored to ensure no net loss of
critical/lendangered species.

Vegetation clearing for the construction of the power line and access roads will cause habitat
disturbances thiacould create suitable conditions for the establishment of invasive species.
The spread of invasive species can have negative impacts on local species, by modifying
plant community composition. Alien invasive species have the potential to substantially
modify wildlife habitat which can impact associated fauna populations.

Many usevalue species will need to be cleared, reducing their availability for local
communities. Moreover, creation of access roads can expose forest areas to increased human
activities. This may have impacts on existing flora and fauna that may be of use to the local
communities.

Although local in nature, this may have letegm effects, thus the magnitude of the impact is
high. Since there are sensitive ecosystem along the rives laaokthe swampy Badagry area,
the receptor sensitivity is high. Therefore, the impact significandederate

Impact due to the introduction of Aliespecies

Vegetation clearing for the construction of the power line and access roads will cause habitat
disturbances that could create suitable conditions for the establishment of invasive species.
The spread of invasive species can have negative impacts on local species, by modifying
plant community composition. Alien invasive species have the potentialibxstamtially
modify wildlife habitat which can impact associated fauna populatBitens pilosa
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Chromolaena odorata, Mimosa pudica and Dalbergia sissmtisted as invasive to Nigeria
was found in this study (See Appendix 3.10). Considering the smalltaree cleared and
nonrobservance of invasive species in the area of influence, this impaictds

Impact on Ecosystem Service

There is a total of twentgix (26) species censored in the study offers Provisioning Services
(see Appendix 3.9). Some pide food/fibre/energy, others are sources of raw materials and
medicinal services. Some of the species inclitiézia adianthifolia, Albizia zygia, Abuliton
mauritiana, Asystasia vogeliana, Annona senegalensis, Bambusa vulgaris, Ceiba pentandra
andEleaise guineensis.

Furthermore,Chromoleana, Euphorbia, Nymphea, Lasimorphia, Fiansl Ceiba are six

genera found in the study area, that are applied to addressing carbon sequestration and
storage, regulation of water flow, local climate regulation,siero prevention and
maintenance of soil fertility, and biological control.

Many of these species will be cleared along the ROW, particularly between ljuiroko and
Eberese and Ajobékia to IkogaElle. In addition, raffia palm and palm trees around grow in
the wild in the communities between Javie and Yafin along the Badagry route will also be
affected. Due to the medium receptor sensitivity and low medium sensitivity, this impact is
moderate

5.2.6.2Operation Phase

Impact on terrestrial flora and fauna

The presence of the power line is likely to affect bird communities during the operational
phase, especially when located in open air space habitats as grasslands and wetlands. The
presence of the power line can affect birds mainly through:

A Collision with power lines or towers leading to death or injury. Greater collision risk is
associated with the thin ground wire which is located above the thicker high voltage wire
(BirdLife, nd).

A Electrocution: Due to contact with live components.

The environmental @racteristics and location of the power line can greatly influence
collision probabilities. Collision rates between birds and the proposed power line could be
highly variable both temporally and spatially. Along the line route, collisions may be more
frequent within the rural areas between Apena and Badagry mainly. There are many factors
that can contribute to specieds vulnerabili:
behavior, rapid flight, high wing loading, nocturnal migrants, and speci&spobdr vision

(cranes and waterfowl). There are no bird routes in the area that may be affected by the lines.

Aquatic birds, including shorebirds, waterfowl, cranes, and herons, are known as the most
common victims of power transmission lines (Rioux et28l13). Collision risks are higher

for species with small binocular fields of vision and large blind areas. Thus, visual field
topographies, which have evolved primarily to meet visual challenges associated with
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foraging, may render certain bird speciestigularly vulnerable to collisions that extend into
the otherwise open airspace above their preferred habitats. The concentration of water birds
inside wetlands could increase the impacts on their populations.

Proposed mitigation measures will help reslube risk of collision and electrocution.
However, the success of mitigation measures could be highly variable from species to
species. A proper bird mortality monitoring program should then be developed and
implemented to identify areas and species #natmore impacted. Collisions are thought to

be more common during migratory movements (Morkill and Anderson 1991), which suggests
that a better understanding of impacts during migration as well as other critical periods is
needed.

Overall, the significace of the potential impact on avifauna is considenederate, with the
implementation of mitigation measures.

Impact on terrestrial ecology of operations and maintenance is also considgligible as
localised and in an already degraded ecosystem.

Impact d introduction of invasive species
This impact is not likely during operation.

Impact on Ecosystem Service

Plant species within ROW will not be allowed to grow above 4m in order to avoid short
circuiting of the line and other safety issues. The species that offer provisioning services in
the area would have been cleared during construction, will now be altovggdw upto 4m

along the ROW. However, since the affected area would be limited to the proposed ROW
(30m width or 50 m width) and these local species will regenerate again as sufficient area
with similar habitat is available around the affected areajntipact will be considered as
minor. Therefore, this impact is consideresgligible.

5.2.7 Aquatic ecology

5.2.7.1Construction Phase

The construction of the roads, vegetation clearing, and pylon construction may cause wetland
and riparian habitat loss.ue to their soft and spongy soils, wetlands around Yafin, Tohun,
Erekiti and other swampy areas near the Badagry substation cannot support heavy loads, such
as vehicles and machinery, and can become greatly damaged. Hence, there may be need to
construct tenporary access road to each tower spot.

Some species observed to occur solely in riparian habitat, inchglmorpha senegalensis
Mitragynaledermannij Raphia hookeriand Nymphaea lotus These mainly are found
around Alapako to Adelaja, Egbele to Kooko, Ikoga lle to Iragbo, Igbo Fipe to Zenvie and
the Badagry sub Station. All along the 132kV lin&&itragyna ledermanniiis the only
Vulnerable (VU) species.
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Construction activities can infence water quality or modify flooding patterns and surface
water flow over a certain period. The project may not avoid access road construction on
wetlands/swamp.

Construction activities could also cause an increase in suspended solids in wetlands and
aquatic environments, which could result in siltation of feeding sites and breeding grounds of
some species, particularly for fish species. Furthermore, an increasganfic matter in

aguatic environments could lead to an increase in biochemical oxygen demand (BOD) and a
decrease in dissolved oxygen that could be locally harmful for aquatic fauna species. Water
could also become contaminated by accidental oil andobgdoon spills. In lentic or
stagnant aquatic environments, the contamination could exacerbate the impacts of the spills
because contaminants could become locally concentrated. Rapid response measures in case of
a spill will reduce associated impacts.

Impact on aquatic and serauatic habitats will be limited in areas where there will be direct
construction of pylons and substations.[tower foundatiop Impacts will be local and the
magnitude will be low. Since these areas are highly sensitive, thacinsmnificance is
moderate

5.1.7.2 Operational Phase

Hydrological condition modifications that could potentially be caused by the presence of
pylons in the rivers and perennial streams and of access roads could impact aquatic
environment chdracteristiosThe groposed line route crosses a watercourse at
three points along the 330kV line at Sojuolu, Olowu and Ajegunle. The 132kV crosses at four
-at lju-iroko and Idayin/Agbara axis as well as Ikbtle and the Badagry Creek

These disturbansecould also influence habitat availability and presence of some fauna
species. It is not recommended to build permanent access roads in wetlands or in floodplains.

During the operation phase, workers and vehicles travelling along the ROW and the access
road, especially for infrastructure maintenance and repair, could cause the spread of invasive
alien species. Rigorous monitoring of invasive species will be implemented.

Upon construction of the pylons and other structures, impact on acquatic ardgsetiai
habitats and fauna will be limited. Since the sensitive of these habitdtswardéhe impact
significance is consideradinor.

5.2.8 VISUAL AMENITIES

5.2.8.1Construction Phase

Site clearance and site development

Aesthetic impacts during treonstruction phase will be limited to work zones. Deforestation

of the ROW will change the landscape in rural areas, which is very limited since it is mainly
crossing an agricultural area. The area already has many existing transmission lines as well as
many telecommunication towers adorn the skyline, the changes in the landscape is not likely
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produce significant impacts in most areas. These areas are not known to have special
landscape values. To minimize the impacts of the construction activities antisedpe, the
existing access roads will be used whenever possible. Finally, all temporary work zones will
be restored after construction

Construction Derived Waste

Since no construction camp will be required, domestic waste will be limited to waste
geneated from construction workers. Domestic waste might be disposed to construction area,
creating visual impact. Construction waste will be disposed at sites approved by OGEPA or
LASEPA as applicable.

Such impact is likely to be experienced by the villagers inhabiting near the construction area.
The duration of the construction activity is short term in nature and sensitivity of the area is
also low, considering the number of existing high voltage in area. The potential impact on
Visual and aestheticsis minor significance.

5.2.8.20peration Phase

The overall aesthetic effect of a transmission line is likely to be negative for some people,
especially in rural areas along the Ajegunle to Badagry Sections. The other areas already
havemany existing transmission lines as well as many telecommunication towers adorn the
skyline, the changes in the landscape is not likely produce significant impacts in most areas.
These areas are not known to have special landscape values.

Research and errience show that the reaction to the aesthetics of transmission lines varies.
Some residents do not notice nor oppose to it from an aesthetic point of view. For others,
transmission lines or other utilities can be considered part of the infrastructgessary to

sustain life and everyday activities and are therefore acceptable. Moreover, for some, new
transmission lines can be seen in a positive way since they are associated with economic
development. The consultations conducted with the local popugatind other stakeholders

(see Section 4.15) have not raised any concern with respect to visual aspect. However, due to
the change in landscape with introduction of new landscape element , especially in an area
where transmission line will pass into tfrest /swampy area in the Badagry axis, overall
impact is considered to lmeoderate

5.2.9 Land Planning and Use

5.2.9.1Construction Phase

Agricultural activities will be affected during the construction because of the restriction of
farming within the wayleave. 2,171 households will loose certain portions of their crop land
within the ROW and substation sites. Loss of land and crops wié tabe compensated
before the beginning of the construction. These aspects are detailed in the RAP.
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Impacts of land acquisition and changes in land use can lead to moderate magnitude with
long-term effects. The impact significance is still consideregor because it has to do with
means of livelihood as well as the high number of people affected.

5.2.9.20peration Phase

Enhancement of local economy as a result of stabilization of electric power may change the
land use in the project area. The degreeratdre of the impact would be varied, and it is
difficult to predict the impact. However, stabilization of the electricity would mainly
contribute to improve the condition of existing development area and no significant land
conversion from natural envirarental area (forest, swampy area) is likely. Therefore, the
impact on land use during the operational stage is considered to be ggresisle.

5.2.10 Stakeholderand Community Relations Management

52101 Construction Phase

The construction activis for the Transmission Lines and Substations may cause community
concerns linked to impacts associated with issues like air and dust emissions, traffic, influx
and community safety/security, noise/vibrations and the adverse impacts and inconveniences
experienced from these issues.

In addition to the above, community/stakeholder perceptions are related to the cumulative
impacts resulting from existing Ikeest Transmission, Omotosho Transmission Line,
Egbin Transmission Line, Ogijo Iron Smelting Compaayd Olorunsogo Power Station
operations. There are legacy issues present on account of environmental impacts from
existing Transmission Lines reported stakeholder concerns around it, which will potentially
reflect on the proposed Transmission Line ands&ilons project. Especially some people
living around Ejio, Ajegunle and Agbara axis, along RoW of feel concerned about the
additional activities of the transmission line construction and potential impacts on their
health, safety and/or security. Althoutife number of people may be considered as limited
and the construction activities are only temporary, the impact can be very serious for some
people, especially for people with reduced resilience. The potential impact is considered
moderate

5.2.10.2 Opeation Phase

Community concerns about cumulative impacts of the existing activities along proposed
Transmission Lines and Substations will continue from the construction phase into the
operation phase.

The operation and maintenance of the proposed psojeety cause community concerns
linked to impacts associated with issues like nuisance of noise and concerns of potential
electrocution, bush fires and electromagnetic fields and interference of radio/TV
transmission.

Noise can be generated by transmissioes, by the sacalled Corona effect. This is a limited
breakdown of electricity in the air. Conductors are designed to reduce this effect. However, at

certain times a Ohissingé sound can be hear
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noise emissios in the operation phase maybe experienced in times of maintenance at the
towers or lines. This will only be temporary and with limited frequency.

Further, the people living close to the RoW have concerns about electromagnetic fields
imposing health impas. A wide safety zone within which no human habitation or activity is
allowed (25m for 330kV and 15m for 132kV lines) will ensure that such effects are reduced
below the minimum acceptable level established by ICNIRP. Exposure stays within the limits
setby the International Commission on Ntmizing Radiation Protection (ICNIRP).

Another nuisance people near the RoW of the transmission lines are concerned about is an
interference of the high voltage transmission lines with radio and TV transmission. No
negative impact on houses and secondary structures is expected during the Operation Phase
since these structures have been moved before construction. Moremvamission lines do

not usually interfere with television and radio signals. In some casedggnmehce can occur

very close to the ROW due to mild broadcast signals or poor reception equipuaird,

2011)]

Overall, there will be no direct impact on existing structures during operation phase, but there
may be low impact in terms of interferengih television and radio signals.

Households living near the RoW, who have currently erratic power supply and who will not

get connected to the transmission line, may feel disappointed by not benefiting from the
Project, while experiencing adverse impag . They nilreyowkregeet over thairt 6
heads, | eavi n drhigvhleountfomhe cdmmunities affecied by the RoW.

This is considered anoderate impact, because there may be some accumulation of
disappointment over time, as aldgafor some period reliable electricity supply is not
provided, while industrial activity, power distribution and transmission are increasing in the
area. However, the number of people living in these communities is relatively limited.

5.2.11 COMMUNITY HEA LTH, SAFETY AND SECURITY

52111 Construction Phase

Safety risk due to transportation

The increase in traffic in the villages and the roads could also be a source of accidents. The
contractor will develop appropriate strategies to minimize the need for transportation of
supplies and will ensure compliance with all applicable laws, such asnmam load
restriction and speed limits. An awareness program for truck drivers to speed limits and other
precautionary measures will be implemented. Sign indications (inhabited area, school,
pedestrian crossings, etc.) and speed limits will be in plalceravappropriate. These
measures will minimize the risk of accidents that could be caused by the project related
traffic. As this is a temporary activity with limited transportation movements, this risk is
consideredninor.

Hedth risk due to influx of corstruction workers
During the construction phase, the working population in the project area may increase
temporarily, increasing the pressure on local health systems. The influx of foreign workers in
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local communities can increase the risk of communicdiskases such as the transmission of
HIV/AIDS. To avoid this impact, the contractor in charge of work will implement a
prevention program for communicable diseases among workers and local communities.
However, this impact remains low since the passagdexet workers will be only short
duration.

Al so, wor ker so camp(s) can be a source of
surrounding environment: waste, septage, and wastewater, if not properly managed. The
following management measures will be impéted in each set up camp: waste and
wastewater management, latrines, containment of machinery in appropriate areas, etc.

Accidents may occur during construction. Construction sites have potential risks for workers
and nearby communities because they gamerate curiosity, especially among children. To
prevent accidents, the contractor will ensure the proper use of equipment and implementation
of all appropriate security measures. Employees will be trained properly regarding
occupational health and safgsafety equipment port, etc.). The site and the equipment and
material storage area will be fenced temporarily, prohibiting access to unauthorized people.
In addition, warning signs will be posted for public safety. Finally, educational programs in
schods and communities may be implemented to educate people about the dangers and safe
practices when playing or working near a high voltage transmission line.

Moreover, disturbances (noise, dust, air pollution and risk of accidents) may cause stress in
generally calm rural areas. Appropriate mitigation and containment of construction activities
during normal working hours will reduce these drawbacks for thd fmmaulation. Proper
communication and stakeholder engagement activities and grievance mechanism will be
implemented to obtain community concerns. Therefore, the impact is conditiaced

5.2.11.2 Operational Phase

The presence of power lines is a poengecurity risk for the people living nearby, where
people sometimes try to make illegal connections. Pylon steel and conductor theft can also
pose significant security risks in the case of the collapse of the tower. The towers will be
designed accordintgp best practices and standards, which will ensure the safe and reliable
operation of the transmission line while also ensuring the safety of neighbouring
communities. The pylons will also be constructed with devices that prevent climbing beyond
safe heipts

Health problems and exposure to the EMF are often raised when a new transmission line is
proposed. Based on a recent comprehensive review of the scientific literature (World Health
Organization- International EMF Project), the WHO concluded that despgixtensive
research, there is no evidence to date that support harmful impacts of exposure to low
intensity EMF to human health (WHO 2007, WHO 2002).

Electrocution and related fires can have severe impacts to the people experiencing this.
However, the kelihood islow, the lines are not crossing areas that are densely used, so that
these impacts are consideradderate
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5.2.12 RESETTLEMENT

The land in the RoW for the Transmission Lines need to be acquired by TCN according to
the Nigerian and Internatiahlegislation. It is not allowed to keep structures, like houses or
sheds or tall trees in the RoW. Also cropping is not allowed. Ewekoro the line pass through
77 villages, 8 in Ewekoro LGA, 16 Ifo LGA, 43 in Ado Odo/Ota LGA and 10 in Badagry
LGA.

324 redential structures that are occupied would be removed from the ROW, in addition to
864 structures that are either unoccupied or under construction. Furthermore, about 2,000
households will loss their farmlands. Both residential structures and farmlatidbewi
compensated in line with the land use act. The basis for valuation of the assets is the cost of
replacement method.

A separate Resettlement Action Plan has been prepared for the Proposed Transmission Line
and Substation projects, providing all desaof the land take and related impacts. (see RAP
Report)

5.2.13 LABOUR AND WORKING CONDITIONS

The workforce engaged on the project will vary during the construction program and will be
dependent on the specific activities underway. Labour requirementgevidrally be a
maximum of 32, comprising approximately 10 on access track and foundation work, 10 on
structure erection and 12 on stringing work, with few others engaged on miscellaneous other
activities. Working hourswill include work outside normal caetruction hours and will
include night time and weekend periods as required. All construction activities that are likely
to generate noise shall not be undertaken during night fitme.contractors shall ensure
compliance with the following laws and regibsms to minimize impacts arising from labour

and working conditions.

1 The Factories Act, 1987

1 Wages Board and Industrial Council Act, 1974

T Workersdéd Compensation Act, 1987
1 [IFC Performance Standard 2: Labor and Working Conditions

1 International Labour Orgasations (ILO) requirements

These are elaborated in Section 1.4

5.2.131 Construction Phase

Occupational accident risk

In the construction phase there will be job opportunities for construction workers for the
preparation of the RoW and the installation of the towers, conductors and transmission lines.
At this moment in time the number of workers required has not beessadsget. Also, the
construction period is not known yet.
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It is expected that the majority of the workers can probably be sourced locally, from within
30 km of the construction location. The majority of the employees required during

construction will be oskilled and sems ki | | e d | abourers. Wor ker 6 s

will not be needed, because there are adequate hotels as well as good houses in the area that
could be rented. unskilled workers recruited from the communities can stay with their
householdsTo manage construction traffic and parking needs, transport will be provided.
Since there is quite some unemployment among the people, and especially the youth, living

in the communities near the proposed RoW, there will be quite some eagerness to find
temporary employment in the construction of the project. This creates the risk that the EPC
Contractor may get tempted to recruit labour force against insufficient labour and working
conditions to save costs.

In the construction, occupational accidents meagur particularly among unskilled labour
force, ranging between minor incidents such as cuts and major incidents related with working
at height, tower collapse and the risk of electrocution. Also, around the undeveloped areas
there would be possible hadar like snake bite and scorpion sting in the clearance of the
vegetation. In view of the number of construction workers, the use of quite some unskilled
labour, albeit internationally managed, the risk of occupational accidents is considered
moderate

Secuity risk

With the construction activities, valuable materials and equipment and the presence of a
labour force will come to the construction site. Opportunistic people (possibly local youth) or
organised crime may be tempted to steal materials fromttheiraid construction workers

or force to obtain some benefits from the Project in another way. These security risks may
threaten all staff working at the construction site.

The construction yard will be secured by a permanent fence at an earlyfstagstouction.
Security guards will be employed to patrol the site and control access 24 hours a day. All
vehicles entering and leaving the site will be searched. All personnel will be required to
display personal identification and all visitors will legjuired to sign in. The EPC Contractor

will be responsible for site security during construction. Since these works do not take place
in a remote area, security guards on site, security forces in the area are in place from the
Government and from TCN, thiesk is consideredinor.

5.2.13.2 Operation Phase

Operation and maintenance of the transmission line will involve regular surveillance and
clearing of transmission line RoW to avoid interference of activities in the RowW with the
transmission lines. Allall vegetation and trees (including potential economic trees) within 10
meters of the conductor wires on the line will be cut. Safety audits and repairs will be
implemented in the operation phase. In case of snapped lines or collapsed towers emergency
repars will have to be done.

Similar to the construction phase, potentially workers may be exploited and occupational
health & safety risks may occur in the regular and emergency maintenance and repair works.
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The likelihood of these risks is lower, as thesi# be less labour hired and fewer activities,
compared to the construction phase. This risk of exploitation is considened and the
health and safety riskaoderate

5.2.14 Employment and Economy

5.2.141 Construction Phase

There will be no significat adverse impacts on local and regional economy during the line
construction. On the other hand, thmject could generate some temporary jobs during
construction of the power lines and substations.

The impacts to the villages and communities locatedgthe line will be relatively small

due to the limited duration of the project, to population resettlement along the corridor and
the limited number of workers involved. However, it is crucial that local and regional people
are informed in advance of tlemset and duration of the construction work to enable them to
adjust their supplies accordingly and avoid bottlenecks resulting in strong increases of price.

Moreover, livelihoods of the affected households may be affected with the acquisition of their
lands. Appropriate compensation will be provided to replace economic loss. This risk is quite
low since firstly, despite the land use density, it is possible to find alternative plots including
through family and village solidarity. About 2000 families vidlbse a piece of cropland or
house. These will be compensated by cash based on replacement cost (See RAP). In this
context, the risk of loss will be greatly reduced. Overall, the impact on economic activities
and livelihood is gositive impact.

5.2.14.2 Operation Phase

The most important benefit generated by the project will certainly be the improved
availability and reliability of electricity supply to Lagos and Ogun States. This can increase
access to electricity, which can improve economidviigts and added convenience to
peopl e de prbjectvceutd also generate jobs for the operation and maintenance of the
power lines and substations.

Improving the availability and reliability of energy in the region will serve as catalyst for
micro,small and medium scale enterprises to develop.

Overall, the project will bringpositive impactsto the local economy and livelihoods of
people both directly (new employment) or indirectly (increased access to reliable electricity).

5.2.15 Infrastructure

5.2.15.1 Construction Phase

Concerning public infrastructures, roads, electricity and telecommunication infrastructures
were studied. There will be no significant impact on the operation of nearby
telecommunication antennas during construction, excefapsrtemporarily limiting their
access. Also, to the extent possible, existing roads will be used as access roads to the ROW.
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Transport of construction materials and equipment using existing roads can increase traffic
and may increase risks to road damage.

New access roads will only be built if highly needed. Currently, new access road will need to
be developed only around Badagry. Access roads are restricted to 3m for a total distance of
less than 10km across the entire 330kv and 132kV lines. This willtne about 30 ha of

land. These new access roads will be built while minimizing environmental impacts through.

Impacts on existing infrastructures will have low magnitude due to low intensity of the
activities. And with the low receptor sensitivity timepact significance igegligible

5.2.15.2 Operation Phase

The improved electricity supply in the area will result in the improvement of social services
infrastructure in the area as well as reduced cost of providing these services. These include
water suply, schools, telecommunications, etc. that would have otherwise relied on captive
power generating plants.

Furthermore, the new access roads constructed, and the existing ones upgraded during
construction will now be available for use by the communities.

Hence, the impact on infrastructure during operation and maintengmnustise.

5.2.16 CULTURAL HERITAGE

5.2.16.1 Construction Phase

Consultation with local and regional authorities revealed the presence of a sites in Yafin,
Ajobo-Akia, Arigbajo and Itie Villages linked to the cultural heritage in the project area.
These sites were circumvented as requested by the communities. Other cultural sites agreed
by the communities to be moved, include a grave in Ajegunle and individual Shrines in two
communities. The project will assume responsibility for the cost associated with the
relocations.

In addition, during the construction activities, unknown archaeological sites or objects can be
discovered and partially destroyed by the machinery used. If archa=dlagi historic
remains are discovered, the construction works will immediately stop along this section of
line, the National Commission for Museums and Monuments (NCMM) and the LGA
authorities where the discovery took place and the State Ministry releofwi culture in

Ogun and/or Lagos State should be informed.

Even though all major cultural heritage sites known have been avoided by the lines, some
shrines will still have to be relocated. Therefore, the impact is considevddrate, since
worship carcontinueat the new site.

5.2.16.2 Operation Phase

Like for the construction phase, potentially the maintenance works generating additional
traffic, noise and dust may interact with these cultural festivals, affecting the experience and
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value of these feéwwals. Considering the low frequency of the maintenance work and low
magnitudeinvolving mainly trimming tree branches, the impaategligible impact.

5.2.17 CUMULATIVE IMPACTS

5.2.17.1 Defining Cumulative Impacts

In theory, any development such as the proposed Project may be taking place at the same time
as other developments, causing impacts affecting the same resources or receptors, such that
the impacts on these resources and receptors from all potential degstopvill be
cumulative. According to the Performance Standard, cumulative impacts can be defined as
impacts that:

firesult from the incremental impact, on areas or resources used or
directly impacted by the project, from other existing, planned or
reasondly defined developments at the time the risks and impacts
identification process is conductei.

Generally, Cumulative Impacts are considered to be impacts that act with impacts from other
projects such that:

1 The sum of the impacts is greater than the parts; or

1 The sum of the impacts reaches a threshold level such that the impact becomes
significant.

1 The types of cumulative impacts that may be of relevance are detailed below:

V Accumulative: the overall effecof different types of impacts at the same
location. An example would be fugitive dust emissions, construction noise and
construction traffic all impacting the local communities as a nuisance/
disturbance.

V Interactive: where two different types of impactghich may not singly be
important) react with each other to create a new impact (that might be
important) (e.g. water abstraction from a watercourse might exacerbate the
impacts caused by increased sediment loading).

V Additive or In -combination: where inpacts from the primary activity (i.e.
the construction and operation of the Project) are added to impacts from third
party activities e.g. other major projects in the vicinity of the Project which
are already occurring, planned or may happen in the faklekiture).

T Performance Standard suggests that in id
impacts are limited to those impacts generally recognized as important on the basis of
scientific concerns and/ or concerns from
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5.2.17.2 Identification of Relevant Development(s)

The focus of the cumulative impact assessment is on the combination effects of the

Project with potential future development in the immediate area around the Project site.

Our assessment cumulative impacts reiggrdhe potential project in view, depends on

the status of other projects and the level of data available to characterize the magnitude of
the impacts.

In view of the paucity of available information regarding such future developments, this
assessment flolws a generic pattern and focuses on key issues and sensitivities for this
project and how these might be influenced by cumulative impacts with a combination of
other developments. Consultations with local and state authorities and identification of
relevant and significant developments via searches of relevant documents provided
invaluable assistant in this assessment. The main developments identified are;

1 Cumulative impacts from other projects within 10 km square radius

1 Those likely to arise from othéransmission line projects

The following projects within 10 km square radius are expected to exert cumulative
impacts.

Existing projects:

U Ewekoro cement Plant Line An operating 1.3million tonnes per annum
clinker cement plant

U Ewekoro cement Plant Lind 2n Operating 2.7 million tonnes per annum
clinker cement plant

U Olorunsogo Gas Fired Power Plants Phase | and Il (333MW open cycle
and 750MW combined cycle respectively)

U 132kv transmission liné An existing transmission lingnking Ota to
Abeokuta.

0 330kv transmission linei An existing transmission line linking
Olorunsogo Power Plant to Ikeja West

0 330kV single circuit linking Osogbo to Ikeja West
U 132 kV line from lkeja West to Agbara and to Ojo

Proposed projects

U The following proposed Abeokuta Independent Power Project (Energy
Culture} A 147megawatt gas powered power plant with a 500m
transmission line

U Railway system from Lagos to Abeokuta
5.2.18 Cumulative impact
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Air Quality and Noise: Given the findings of impact assessment and distance of the
Ewekoro cement plant (line 1 and 2) from the project area, it appears unlikely that the
cumulative impact on noise and air quality will not be significant. Also, the cumulative
impact of Olorunsog Power Plant Phase | & Il from the project area will be localized to
immediate environment.

Traffic: The construction phase will require large amounts of material and equipment to be
transported to the Project site. It is expected that the AbeokutantP&going construction

of railway line project will use similar transport routes (Lagofbeokuta express way)
which will place pressure on the local road network especially during the construction phases
of the projects.

Given the foregoing, there isicreased potential for accidents and disruption to the road
traffic network for local users associated with the increase in traffic movements from
overlapping construction traffic. It is expected that the traffic management plan to be
developed for the pfect will consider other traffic movements associated with the
development of the project in view which will help to mitigate this impact. However, in
overall consideration, this impact is considered tonoeleratedue to the high likelihood of
accidentoccurring.

Economy, Employment and Skills:The operation of the various considered projects earlier
outlined is proposed to occur simultaneously with the project in view. As such, the economic,
employment and skills development opportunities will be gredor all the projects
combined than a single project.

It should be noted that expectations regarding economic development, employment and skills
development will be high amongst stakeholders in the local community and as such, in the
event that one preft does not meet expectations, there is the potential for all projects within
the area to be the target of this negative outcome.

Others: Other impacts already existing in the area that increase as a result of this project
include Corona effect and EMBdiation, due to the existing power lines in the area.

Based on the above, the cumulative impacts of the various proposed industrial projects on the
economy, employment opportunities and skills development within the communities is
expected to be positive.

5.2.19 SUMMARY OF IMPACTS

Tables 5.9 and 5.10 presents the summary of various activities involved in the project
development and the significant impacts associated with each of them on the environment
and social.

Table 5.9 Summary of Potential Impacts During Site Preparation and Construction

Indicator Potential impact Receptor Significance
Localized impairment of air quality by exhaust emissions from vehicles ar] Affected communities in area of -
- . . Minor
Air quality equipment engines (SOCO, NOx, CG, PM) influence
Elevated dust levels in nearby communities as a result of dust raised by \| Affected communities in area of Minor
movements, wind, and handling of dusty material influence
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Indicator Potential impact Receptor Significance
GHG will beemitted from construction material production, energy use in
Climate construction activity, carbon loss due to the forest clearance arisl &fed in Global warmin i
Change circuit breakers. Total estimate is 14,486 tons of CO2 equivalent. 97% of 9
due to material production whids indirect impact
N_0|se_, Nuisance noise and vibration from construction activities and EMF from h| Affected communities in area of
vibration & . : Moderate
EME voltage conductors influence Construction workers
Change to soil structure (erosion and compaction) as a result of excavati
Soils backfiling and removal of vegetation (at the tower foundation pits and pogy Soil around Badagry substation Moderate
' parts of the access roads)
geology and - — - -
Potential contamination of soil from inadvertent release of hazardous or . . . .
landuse s R h o ; Soil on construction site, especially by
contaminating material (liquid fuel, solvents, lubricants, aluminium oxide - Moderate
etc) construction camp and each tower
Potential surface and groundwater contamination from accidental spills a Lo_cal groun(_jwater and R|v_er crossing
Water improper disposal of waste and wastewater pomts at Sojuolu, Olowu, Ajegunle, u SIS
iroko, Idoluba, IkogeElle and Badagry
resources — - -
Exploitation of water resources (e.g. casting of foundations) sourced from .
) Local surface water resources Minor
nearby water bodies through tanks
Disturbance to habitats, fauna and flora arising from dust, air emissions, || Flora and fauna and habitat in the area
> o ) : : : . Moderate
noise and vibration, traffic, accidental spillages and sedimerffun influence
Terrestrial Vegetation clearing will caudeabitat disturbances that could create suitabl{ Flora and fauna within the Row and Minor
ecology conditions for invasive species to spread Substation
Loss of vegetation due ROW clearing for the construction of the power lin ) .
access roads will cause habitégturbances. Along the RoW and Substation el
Aquatic Degradatl_on of aquatic species due to construction activities around surfg River crossings along the ROW Moderate
ecology water bodies
Ecosystem | Species that provide services to tdoenmunities will be cleared along the Livelihoods Moderate
Services ROW
Visual Temporary presence of an active construction site with storage of materig People living close to the consttion Minor
amenities equipment within the RoW and/or the site for the substation. sites.
Land use changes that converted agricultural and secondary forest areas| -, .
Land use line route ROW Communities along the ROW Major
Management of Community concellirtked to impacts associated with
Stakeholder |construction phase issues (like air and dust emissions, traffic, influx and
and community safety/security, noise/vibration, etc) and adverse
Community |impact/inconveniencies resulting from it. In addition, dealing with Affected communities in area of
h ; h L ; : Moderate
expectation/r | community/stakeblder perceptions around cumulative impacts linked to th influence
elations new plant and transmission lines and substations operations. Manageme
Management|legacy issues on account of environmental pollution from the stakeholder
concerns around existing transmission lines.
Increased risks of traffic safety incidents on public roads People living close to access roads ang Minor
road users
Community 'tl)'emporary mflux of outside V\_/orkers in t_he communities, risking tensions Affected communities in area of .
etween outside (partly possibly expatriate) labour and local population, q - Minor
Health, . h influence
differences in wealth and culture.
Safety and
Security - - - - - - —
Potentialfor increase in prevalence of sexually transmitted diseases in loc| Affected communities in area of Minor
communities and other communicable diseases. influence
Risk of erosion into creeks, which are used as source of domestic water f| Affected communities in area of Minor
communities influence
Resettlement| Households in the RoW need to be relocated and assets in the RoW will | Affected properties and livelihood High
Labour and Exploitation of workers Labour force Minor
working Activities and staff at site may create security risks All staff working at the construction site| Minor
e Risk of health & safety incidents amongst labour force, including minor .
ndition . ; - )
conditions incidentos such as cuts and majo Construction labour force Moderate
Creation of temporary jobs for locals residents and Nigerian nationals witl Local residents of affected communitieg -
h o . Positive
Employment |skilled trades and Nigerian nationals
and economy Supply chain opportunities for Nigerian companies that can provide good Nigerian companies and local SMEs Positive
services needed by the company
Infrastructur |Influx of outside workers may pose additional pressure on social infrastru{ Affected communities in area of Negligible
e like medical posts, emergency services, water supply, solid waste manag| influence 919
shrines are located within the RoW along the transmission line and need Affected communities Minor
Cultural relocated.
heritage Potential interactions between construction works and cultural festivals dL‘ Affected communities along the Row | Minor

traffic, noise and/or vibration impacts
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Table 5.10 Summary of Potential Impacts during Operation and Maintenance

o Significance
Aspect Potential impact Receptor (pre-mitigation)
Exposure to emissions from vehicles (PM, JADXx) very Workers on site, communities in "
ot . ) ; minor
limited as very little traffic area of influence
Air quality Accidental leak of Sfgas (a GHG) from aging
equipment, and operational losses occur during Global warming Minor
equipment maintenance and servicing
The proposed project is improvement of transmission ling
system in Nigeria, which is in line with Nigeriaiationally
Climate determined contribution ( Global warming Positive
Change Therefore, the climate change impact during the operatio
stage is considered to be beneficial, assuming that the
maintenance will be conducted appropriately.
Noise, Noise from overhead line due to Corona effect end EMF | Affected communities along the n
vibration & ; Minor
EME effect RoW and around substations
Compaction effects on soil structure due to vehicular Ecologically sensitive areas, Minor
Soils, movement in swampy areas duriilge maintenance particularly around Badagry
geology and ial S f soil f inadvertent rel Soil in the RoW and substation
landuse Eotentla contamination of soil from inadvertent release o sites at Ejio, Ajegunle, Badagry Negligible
azardous or contaminating material
and Agbara
Water No water resources will be affected by the Project Surface water and Local Negligible
resources groundwater
Terrestrial Avian collision _ _ Birds in the area of influence Modt_ar_ate
ecology Impact due to alien species Flora and fauna Negligible
Loss of vegetation due to routine clearance of vegetation| Flora and fauna within the ROW | Negligible
Aquatic Degradation of aquatic species due to maintenance of th River crossings along the ROW | Minor
ecology ROW
Eg?\f‘i)ésefm Loss ofspecies that provide ecosystem services Along ROW Negligible
Transmission lines and towers will be visible from far and
Visual become an extrinsic element in the landscape. Cumulatiy .
amenities with the other power lines this may result in a loss of the communities near RoW vilzearE
visual amenity.
Land use changessulting from improved electricity supply
Land use and enhanced ability to plan and control developments i Communities along the ROW Positive
area
Management of Community concerns linked to impacts
associated with operation phase issues (like air and dust
emissions, traffic, and community safety/security,
Stakeholder | noise/vibration, etc) and adverse impact/inconveniencies
and resulting from it.
Community Affected communitie#n the area Moderate
expectation/r | Dealing with commuity/stakeholder perceptions around | of influence
elations cumulative impacts linked to the new plant and existing
Management| cement plant operations.
Disappointment about electricity supplied to national grid
while locally electricity supply has reduced reliability
Community
Health, External safety risks of electrocutions, bush fires, line Affected communities along the "
. Minor
Safety and snapping, tower collapses RowW
Security
Labourand Exploitation of workers Labour force for maintenance wor| Minor
\évc?r:léli?igns Occupational H&S risks in operation and maintenance Labour force Moderate
Employment Improved_ glectncny ;upply for the natlonql grid, creating National level Nigeria Positive
and opportunities for businesses and economic development
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Aspect Potential impact Receptor Slgnlflga}ncg
(pre-mitigation)
Economy the country.
Potential interactions between maintenance works and
Cultural cultural festivalgue to traffic, noise and/or vibration Affected communities in the Row | Negligible
heritage impacts
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CHAPTER SIX
6.0 MITIGATION MEASURE

6.1 INTRODUCTION

As presented in Chapter 5, the proposed Lagos and Ogun Transmission Lines and Associated
Substations Projects has the potential to impact the various components of the biophysical,

health and social environment of the project area. The identified negative impacts have been
ranked variously as low, medium and high. To preserve the environeneamber of steps

have been taken to mitigate the significant, high and medium ranking negative impacts, as

well as enhance those impacts identified as positive. The mitigation measures proffered for

the predicted impacts of the proposed project activite& cognizance of the following,

which were elaborated in Section 1.4.

A Environmental laws and regulations in Nigeria, with emphasis on permissible limits
for waste streams (FMEnv (formerly FEPA), 1991);

JICA and World Bank Requirements and other releirgatnational requirements
Best available Technology for sustainable Development;
Feasibility of application of the proposed mitigation measures in Nigeria;

> > > >

View and concerns of stakeholders as expressed during extensive consultations
carried out duringte study.

The residual effects that may remain after the application of the impact mitigation measures
have also been discussed for further reduction of residual impacts to as low level as possible.

6.2 MITIGATION METHODOLOGY

6.2.1 Definition of Mitigation Measures

Mitigation measures aréeveloped to avoid, reduce, remedyompensatgor anynegative
impactsidentified, and to createor enhance positive impactsuchas environmentaand
social benefits.In this context, the ternfimitigation measuresincludes operational controls
as well as managementactions. These measurase oftenestablished through industry
standardsind may include:

1 changesto the design of the project during the design process(eg changingthe
developmenapproach);

1 engineeringcontrolsand other physicalmeasurespplied (eg wastewater treatment
facilities);

1 operationaplansandproceduregegwastemanagementlans);and
1 theprovisionof like-for-like replacementiestoratioror compensation.
For impacts that are assessed to bdajor significance, a change in design or layout is

usually required to avoid or reduce these. For impacts assessed to Medefate
significance, specific mitigation measures such as engineering controls are resyatigd to
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reduce these impacts to ALARP levels. This approach takes into account the technical and
financial feasibility of mitigation measures. Impacts assessed toMaof significance are
usually managed through good industry practice, operatiolams and procedures. And
Negligible impacts require no mitigation action, other than those already included in the
project design.

In developing mitigation measures, the first focus is on measures that will prevent or
minimise impacts through the desigind management of the Project rather than on
reinstatement and compensation measures.

6.2.2 Assessing Residudmpacts

Impact prediction considers any mitigation, control and operational management measures
that are part of the project design and proman. A residual impact is the impact that is
predicted to remain once mitigation measures have been designed into the intended activity.
The residual impacts are described in terms of their significance in accordance with the
categories identified in Cpéger 5.

Social, economic and biophysical impacts are inherently and inextricably interconnected.
Change in any of these domains will lead to changes in the other domains. This section looks
at how the local way of life might change as a result of tlopgeed project. Potential
changes to local culture, livelihoods, health andvelhg, personal and communal property
rights are examined.

6.3 AIR QUALITY
6.3.1 Construction Phase

Air Pollutant Emission

Regarding impacts of emissions from vehicles and equipment engines the following
mitigation measures are recommended:

1 Maintain and operate all vehicles and equipment engines in accordance with
manufacturers recommendations;

Stationary generators to be #&ted to facilitate dispersion;

Cover properly loose materials and keep top layers moist;

Use binder material for erosion and dust control for long term exposed surfaces;
Regular cleaning of equipment, drains and roads to avoid excessiveipufdirt;

Spray surfaces prior to excavation;

= =2 A2 A4 A -2

Use covered trucks for the transportation of materials that release dust emissions; and
1 Speed limits ossite of 25km/hr on unhardened roads and surfaces.

With the implementation of the above measures the residualualitygimpacts can be
expected to baegligible.
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Green House Gas Emission

In consideration of the Climate Change under the construction phase, the impact of
vegetation clearing, resulting to reduction of carbon sink ability of the environment and the
use of equipment and vehicles during the construction resulting to the relé€abis gases

shall be mitigated through the use of good international practice, including maintaining and
operating all vehicles and equipment engines in accordance with manufacturers
recommendations, location of stationary generators to facilitate rsiispe restriction of
vegetation clearing to only the required area and the use of experienced drivers and fuel
efficient equipment, vehicles and machineries during construction activities. Even the
implementation of above mitigation measure, GHG emiss@mot be avoided. Therefore,

the impact on climate change can be reducexinor .

6.3.2 Operation Phase

For climate change, the impact of ¢3fhall be mitigated through the improvements in the

leak rate of new equipment, refurbishing older equipmerd, the use of more efficient
operation and maintenance techniques. These measures are expected to reduce the impact to
negligible significance.

6.4 NOISE, VIBRATION AND EMF

6.4.1 Construction Phase
The following recommendations for mitigation measures aténed below:

1 Develop a detailed plan that relates to noise control for relevant work practices and
discuss this with construction staff during health & safety briefings;

Select o0l ow noised equipment or methods o

Use temporary noise barriers fequipment (e.g. sound proofing walls around
stationary power generating sources);

Avoid dropping materials from height, where practicable;
Avoid metatto-metal contact on equipment;

Maintain and operate all vehicles and equipment in accordance with manerfsc
recommendations;

1 Avoid mobile plant clustering near residences and other sensitive land uses;

Ensure periods of respite are provided in the case of unavoidable maximum noise
level events;

1 Inform all potentially impacted residents of the nature ofk&do be carried out, the
expected noise levels and duration, as well as providing the contact details of the TCN
Community Relation Officer;

1 Noisy activities (activities that can be heard in nearby communities) restricted-to day
time working hours.

With the implementation of the above measures the residual air quality impacts can be
expected to be reducedronor.

6.4.2 Operation Phase
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The minor impact of noise emissions during operation can be reduced by choosing conductors
designed and constructedninimise corona effects and avoid overloading of transmission lines
because of EMF effect. Also, installation of mesh at strategic areas will reduce EMF effect to the
minimal level. In addition, ROW will be secured where no residential structure is alloveed

built. However, the noise emission cannot be completely blocked, because it also depends on
weather conditions. Therefore, the residual impact will stithbeor but reduced

6.5 SOIL AND GEOLOGY
6.5.1 Construction Phase

Impact on Geology an8oil Structure

The highly unstable soils around Badagry axis (from Erekiti to the Yafin) may require access
road to each pylon location, sighted within the swamp. The distances of these roads may not
exceed 500m as the line is not too far from the comimar(iry land).

The following mitigation measures to reduce impacts on soil structure from compaction and
erosion are recommended:

1 Construction of foundations to be undertaken in the dry season;

1 Backfill foundation pits by the excavated soils which wasemble the order of the
original soil layers;

Protect excavated soil materials from erosion;

Ensure that the land is physically restored (include revegetation where possible)
before leaving to next tower location and before the next rainy season; and

1 Use of existing track for transport of man and material to the extent possible;

With the implementation of the above measures the residual impacts can be expected to
reduce taninor

Potential Soil Contamination
With regards to soil contamination impacts, the following measures will be implemented:

1 Implement effective site drainage on the construction camp to allow for the directed
flow of surface water off site. This shall include-ciit drains to diversurface runoff
from exposed soils or construction areas;

Install oil/water separators and silt traps before effluent, leaves the site;
Minimise bare ground and stockpiles to avoid silt runoff;

Bunding of areas where hazardous substances are stored (egpfitelareas);

== =2 =4 A

Remove all water accumulation within bunds using manually controlled positive lift
pumps not gravity drains;

1 Regular checking and maintenance of all plant and equipment to minimize the risk of
fuel or lubricant leakages;

1 Training of relevanh staff in safe storage and handling practices, and rapid spill
response and cleaip techniques;

1 Setup and apply procedure regarding dealing with contaminated soils;
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1 Development and implementation of a Waste Management Plan (as part of the ESMP)
to ensue that waste is disposed of correctly; and

1 Spread sheet underneath the tower structure prior to start any painting activity.

With the implementation of the above measures the residual soil and geology quality impacts
can be expected to reduceniegligible.

6.5.2 Operation Phase
Since impact is considerexgligible, no additional measures have been identified.
6.6 WATER RESOURCES

6.6.1 Construction Phase

Impact on Hydrogeology

The potential contamination of groundwater and surface water from relehagawtious or
contaminating material (liquid fuel, solvents, lubricants, aluminium oxide paint, etc), can be
mitigating by the following actions

1 The construction of drainage around the substations fitted with an API gravity
separator for oil removal.

1 Develgpment of access road within swamp area around Badagry area
1 Avoiding storage of materials that are likely to leach into soil in the open
1 Construction of bund wall around fuel and oil storage areas
With the implementation of these actions, the impact is expected to be redinzgligible.

Potential contamination on water resource

Same as in section Soil and Geology for on the prevention of spills and leakage of hazardous
substances to surface anoygnd waterThe residual impacts on surface and groundwater can
be expected to beegligible.

6.6.2 Operation Phase
Since impact is considereagligible, no additional measures have been identified.
6.7 TERRESTRIAL ECOLOGY

6.7.1 Construction Phase

Impact on Terrestrial flora and Fauna
The following recommendations for mitigation measures are outlined below:

1 Limit lightening on site;
1 Sensitivity training to staff and arpoaching policy; and
1 Site clearance activities to be restricted to the mimimequired area.

The residual impacts on terrestrial ecology can be expectedimbe.
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Impact due to the introduction of alien species

The rightof-way of an electric line is a disturbed zone, with the potential of being colonized
by invasive speciesSuch species could use the line corridor as a spreading area and
consequently reach adjacent habitats. The implementation of the following measures will
result in a reduceMlinor impact with the implementation of the following actions.

1 Herbicides shouldot be used for vegetation clearing

1 Revegetation should use species locally native to the site and not use any
environmental weeds for erosion control

1 Implementation of the invasive species management plan as part of the Vegetation
Management Plan presedte Chapter 7.

1 Retention of native species where possible along the line route.

1 Clearing should be minimised and restricted to the area required for construction
purposes only and disturbance to adjacent vegetation communities and/or remnant
trees withinthe corridor should be strictly controlled.

1 A monitoring program of invasive species propagation within the-ogkay should
be instituted and, if present, must be removed.

Impact on Ecosystem Service

Impacts of ecosystem services is expected to beceedtominor after implementing the
following actions.

1 Preserve species that provide services as much is possible
1 Allow species that do not grow above 4m within the ROW

6.7.2 Operation Phase

Aviation Collision
In order to reduce risk of avian collusign] ace #Abird diverterso on
make the lines more visible to birds, particular in the swampy areas of Badagry. Typical
installation if bird diverters requires:

1 Installation on both earth wires in a staggered pattern

1 Installation only @ the middle lower 60% of the span

1 Installation at 10 m intervals on each earth wire
With these measures, bird collision impacts is expected to be redunébio

Impact on Ecosystem Service

Although the impacts of operation phase on ecosystem servicesgligible, in order to
maintain this plants shall be trimmed during ROW maintenance instead of cutting them
down completely.
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Impact on Terrestrial flora and Fauna and Impact due to the introduction of alien species
These impacts are negligible duriogeration phase

6.7 AQUATIC ECOLOGY

6.7.1 Construction Phase

The following measures shall be implemented during construction in order to minimize
impacts on aquatic ecology during construction.

9 Natural flow of a River shall not be blocked

1 Conduct activies during the dry season to minimize disturbance of sensitive
shoreline and wetland areas

1 Adjust pylon siting to span rivers and wetlands areas, or limit equipment access in
wetlands, wherever possible.

1 Perform all vegetation clearing work manually alstiggams/rivers and swamps.
1 Avoid vegetation clearing along stream shores and on steep slopes.

1 Based on an appropriate project design, avoid erecting towers within wetlands. If
unavoidable, select the most optimized site for each tower considering hsesn u
and areas of higher ecological integrity.

1 Prohibit construction of permanent access roads along river banks, in swamps or in
areas where soils are saturated

1 Maintain vegetated buffer zones within and around wetlands and along both sides of
watercourserossings. Restore as soon as possible any disturbed areas in the riparian
buffer zone.

1 Dismantle temporary access roads built for construction phase in swamps and wetland
areas. Perform this dismantlement during the dry season and dispose of materials
outside wetland areas;

1 Avoid equipment and vehicle movements in rivers, floodplains and wetland areas. If
unavoidable, reduce access to a minimum length in wetlands and floodplains and
select the most optimized site for the access considering human usascasdf
higher ecological integrity

Implementing these measures is expected to reduce the impaicioto

6.7.2 Operation Phase

The following measures shall be implemented during construction in order to minimize
impacts on aquatic ecology duringeration and maintenance phase.

i Natural water courses shall not be obstructed.
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1 Vegetation wastes or other types of wastes shall not be disposed along water courses
or sensitive areas.

i Existingaccess roadshall be utilized during maintenance of the ROW.

1 Avoid equipment and vehicle movements in rivers, floodplains and wetland areas. If
unavoidable, reduce access to a minimum length in wetlands and floodplains and
select the most optimized site for the access considering human uses and areas of
higher ecolgical integrity

These measureseexpected to reduce the impactnagligible.

6.8 VISUAL AMENITIES

6.8.1 Construction Phase

The minor impact of the change in visual amenities can be reduced by maintaining the
construction site in orderly condition andd not distribute material over many sites before
usage. Following mitigation measure will be implemented.

- Provision of education to construction workers for waste management

- Construction waste will be appropriated managed at the site and treated asedlisp
licensed company

The residual impact will beegligible.

6.8.2 Operation Phase

To reduce the permanent impact on the visual amenities of the landscape, smaller trees and
vegetation (4m) shall be kept, so that there is still green scenery present. The towers have
guite an open structure which will not hamper the view very much. However, since the
presence of transmission tower and line, changed the landscape in the area, espesially for
area, the residual impact is still considemador .

6.9 LAND PLANNING AND USE

6.9.1 Construction Phase

Cropland and residential housing will be converted to ROW and substation infrastructure.
This is a permanent change, because TCN does not altavinpor any structure in the

ROW for safety reasons. This cannot be mitigated hence Resettlement action plan (RAP) has
been prepared as compensatory measures, which shall be implemented in line with
requirements of the land use act and the world bankysaifé policy OP 4.18 on involuntary
resettlement, which shall include;

1 Livelihood restoration strategies
9 Valuation and budget for replacement of assets lost as a result of the project
1 [Institutional framework for effective implementation

i Grievance redressanhanism
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1 Compensation shall be paid and key aspects of the RAP implemented before
construction commences.

1 Chopped woody resources and residsiesll be madavailable to local population in
order to reduce additional pressures on natural resources.

These will reduce impacts toinor

6.9.2 Operational Phase

Impacts of the project on land planning and use during operations has been assessed to be
positive (see Section 5.10.2). nevertheless, the following actions will enhance the beneficial
effects.

1 Plan for maintenance activities to be conducted outside of the growing and grazing
seasons

1 Allow grazing in the ROW and wayleave, if plantations do not exceed 4 m in height.

6.10 STAKEHOLDER  AND COMMUNITY EXPECTATION/RELATIONS
MANAGEMENT

6.10.1 Construction Phase

The concerns of the clofyy communities of cumulative effects of environmental and
safety/security impacts and inconveniences of the transmission lines in combination with the
existing activities within 5km radius of the project sitalsheed serious attention.

By implementing a package of mitigation and enhancement measures, the concerns can be
reduced to a manageable level for the majority of the community members. However, there
may be vulnerable people, who need special attentigrduce the effects to an acceptable
level.

The following package of measures shall be implemented:
Follow mitigation for construction phase air quality, noise and traffic;

1 Inform communities about details of construction activities (e.g., employment
opportunities, schedule, timing of noise activities, traffic including movements of
oversized loads) by billboards, posters and community meeting (see Section 4.15);

1 Setup, manage and effectively manage construction phase grievance mechanism
system (see Seon 4.15);

1 Sharing of independent monitoring reports of all monitoring actions during
construction as mentioned in the ESMP;

1 Engage communities in the monitoring activities to enhance transparency and
involvement.

1 Enhance ongoing consultations with locammunities (with good representation) by
TCN to create continuous dialogue, trust and planning of community development
activities. Coordinate Stakeholder Engagement of all partners of industrial site,
implement SEP; and

1 Ongoing reporting to stakeholdeos the overall environmental performance of the
plant and the steps taken to mitigate any adverse environmental impacts.
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With a proper, continuous and serious implementation of the aheméioned measures the
experience of cumulative impacts can be reduite a moderate level, since there many
people affected.

6.10.2 Operation Phase

In the operation phase the same package of mitigation and enhancement measures should be
continued from the construction phase as described above. This package, when imglemente
rigorously, continuously and with participation of the affected communities, can support the
project in bringing the community impact to minor from moderate level. However,
potentially certain community members may not be satisfied with the mitigaiioh
enhancement measures and may still provide resistance, also to negotiate better benefit
sharing mechanisms.

The follow measures apply in the operation phase:
Follow mitigation for operation phase air quality, noise and traffic;

Inform communities about details of operation activities (e.g., employment
opportunities by billboards, posters and plant visit

Setup, manage and manage grievance mechanism

Sharing of independent monitoring reports of all monitoring actions as mentioned in
this ESMP;

1 Engag communities in the monitoring activities to enhance transparency and
involvement;

1 Enhance ongoing consultations with local communities (with good representation) by
TCN to create continuous dialogue, trust and planning of community development
activities Coordinate Stakeholder Engagement of all partners of industrial site,
prepare and implement Stakeholder Engagement Plan. Create Broad Community
Support;

1 Ongoing reporting to stakeholders on the overall environmental performance of the
plant and the stepgaken to mitigate any adverse environmental impacts;

1 Explain effects of electromagnetic fields to communities to limit concerns. Keep
fields within limits of International Commission on Ndéwonizing Radiation
Protection (ICNIRP); and

1 Interference with rad/TC transmission during rain needs to be explained to the
communities.
6.11 COMMUNITY HEALTH, SAFETY AND SECURITY

6.11.1 Construction Phase

To reduce the potential adverse impacts and risks of the construction works on the
community health, safety andeaurity, the following mitigation measures should be
implemented.
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To reduce traffic accident risks the Contractor should implement a traffic safety plan
including design of access point, signalization, speed limits, training of drivers, use of traffic
guads, procedures for transport of oversized loads (e.g., engines), maintain log of traffic
related incidents, sensitization of road users and people living close to the construction site. If
this plan is thoroughly implemented, this residual risk candggigible.

A Local Content Plan should be prepared to facilitate involvement of local labour as much as
possible. The implementation of the plan will enhance ability to locate local hires and
Nigerian nationals. This plan should include provisions forhmm@ men and f or feq
for wor k of equal val ueo. A |-upcfa use hyialli ng o
contractors to advertise positions, receive applications, and provide guidance to applicants.
Further a code of behaviours for workers shdwdddeveloped, which should be trained and
periodically refreshed, as needed based on community liaison/grievance mechanism
feedback. This will help in reducing the potential for frictions between outside labour and

local community members tomainor level.

To reduce the risk of an increase in STD prevalence, awareness raising material and condoms
should be provided to all workers. Herewith the risk can be mitigatedeglmible level.

The construction site should be managed to eliminate potemisdjuito breeding sites. This
includes the prevention of surface water ponding and an avoidance of outside storage of tires.
For unavoidable ponding monitor for mosquito larvae and treat with-BRFS (or similar)
approved mosquito larvicide as needed. SEheneasures can bring this risk tmegligible

level.

Erosion prevention measures are required to prevent soil entering nearby fields and creeks.
Especially in locations close to creeks and cropped fields construction sites should be kept
flat, clearing bse soil from the site and covering with geatile if needed. These measures

can bring this impact to megligible level.

6.11.2 Operation Phase

To reduce the external safety risks for the people living close to the operational transmission
line the folbwing measures should be implemented by TCN, as operator of the lines:

1 To prevent as much as possible emergencies and to manage the response to
emergencies when they occur in the operation phase of the Project an emergency
response plan should be developed d i mpl ement ed f ol l owing
international best practice including provisions for prevention and response to
electrocution, bush fires, repair of snapped lines and collapsed towers, roles and
responsibilities and emergency response. plas should be coordinated wilfCN
and the Local Government;

1 Annually a safety audit adubstationgransmission lines, towers an®W should be
performed to identify potential safety risks in an early stage and keep maintenance at
high standards, so thanapping of lines or collapsing of towers is prevented as much
as possible; and
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1 Theaffectedcommunities in the area of influence of the transmission lines should be
informed about the safety risks related
dondt s olWimand thé espdRse measures in place, when an incident happens
(from the emergeasy response plan). Sign boards will be placed on the towers to warn
about the electrocution risk.

With the serious implementation of the above measures the residual safety risks can be
expected to be reduced torgnor level.

6.12 RESETTLEMENT

A separateeasettlement framework has been prepared, describing the land take, resettlement
process, compensation eligibility, way forward, grievance mechanism and foreseen
monitoring. For the affected households, which need to be physically resettledphaitso

will be developed to secure their livelihood, legal rights and proper compensation.

The owners of the assets in the RoW will receive compensation for their lost assets. These
affected people experience economic impacts by losing their cropping plots, vafteable
(unfinished) structures and various kinds of businesses. However, in majority these people
are not highly dependent on these assets for their livelihood. Compensation of the value of
these assets will cBet these economic impacts.

The shrines lodad in the RoW will be relocated just outside the RoW in consultation with
the affected communities through compensation process. This impact is expected to be
reduced taminor

6.13 LABOUR AND WORKING CONDITIONS

6.13.1 Construction Phase

To prevent the expitation of the workforce, the Contractor should comply with the
provisions in the Labour Act of Nigeria and the international ILO conventions. The following
items apply specifically for this Project:

91 Develop transparent human resources policies and guoee for recruitment process,
working conditions, terms of employment wages, woskaployer relations, nen
discrimination policy, monitoring, roles and responsibilities;

1 Provide reasonable, and if applicable negotiated, working terms and conditions;

Establish worker's grievance mechanism, so that potential conflicts can be dealt with
in an early and proper way;

No use of child labour (workers under age 18) or forced labour is allowed;

1 Provisions to ensure compliance with labour standards by supply emain
subcontracts, including training if required,;

Provide proper work place facilities for water/sanitation/rest rooms;

If case of retrenchment needs first viable alternatives are analysed and then adverse
impacts of retrenchment on workers are reducechash as possible. A transparent
retrenchment plan will be prepared;
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1 No hiring of shortterm labour to be made at the site gate; and
T A workerdés grievance mechanism wil|l be in

If indeed the Contractor implements their human resources procedures in line with the
Nigerian Labour Act and ILO Conventions and his held by these through their construction
contract, the risk of exploitation of the labour force can be kephé&gbgible level.

Security risks can be mitigated by preparing and implementing a security and emergency
response plan in close cooperation with Lafarge security and local security forces. If security
measures are well implemented these risks can be reducedgtigible level.

To prevent and respond effectively to occupational health & safety incidents a project
specific health and safety procedures needs to be developed and implemented, based on
TCNO66s HSE guidelines, I n c tedifctationg to Iperfoloweddy ons f
all workers including subcontractors. Especially$tip and fall hazards with tower erection

and electrocution need attention. Consult with local health facilities to be prepared in case of
incidents that need medicallpe

To prevent and manage occupational health & safety risks the following measures need to be
implemented:

1 ensure proper design, construction and installation of towers and associated facilities;

i train staff regularly and thoroughly in prevention and oese of electrocution
incidents, monitor and keep record;

1 special focus on slirip, fall from height and electrocution in maintenance and repair
works;

1 audit management of electrocution incidents;
emergency prevention and management;

1 provide and maintaifirst aid facilities at all places where electrocution risks exist
and train staff to use these; and

1 provide and use personal protection equipment.

When all measures mentioned above are well implemented, the risk of occupational health &
safety incidentgan be kept to an acceptable level, toiaor level. However, these incidents
cannot be prevented at all times.

6.13.2 Operation Phase

The same mitigation measures apply for the operation as for the construction phase to reduce
the risks of labour forcexploitation, to aegligible level and the risks of occupational health

& safety, to aminor level. However, TCN is the responsible organisation for the
implementation of these measures, following their TCN procedures for the management of
these risks.

The following main items apply to reduce risks of labour exploitation to an acceptable level:

1 Follow human resources policies and procedures of TCN, following Nigerian Labour
Law and ILO conventions;

1 Provide reasonable, and if applicable negotiated, wotkimgs and conditions;
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1 Establish worker's grievance mechanism, so that potential conflicts can be dealt with
in an early and proper way;

No use of child labour (workers under age 18) or forced labour;

Provisions to ensure compliance with labour standargssipply chain and
subcontracts, including training if required; and

T A workerdés grievance mechanism wil|l be in

TCN should follow their Occupational HSE plan following Nigerian and international
requirements:

i train staff regularly and thoroughlyniprevention and response of electrocution
incidents, monitor and keep record,

1 special focus on slirip, fall from height and electrocution in maintenance and repair
works;

audit management of electrocution incidents;
emergency prevention and management;

provide and maintain first aid facilities at all places where electrocution risks exist
and train staff to use these; and

1 provide and use personal protection equipment.

6.14 EMPLOYMENT AND INCOME

6.14.1 Construction Phase

To enhance theositive impact of employment opportunities for local residents a local
content plan needs to be prepared to enhance the ability to locate local hires and Nigerian
nationals. This plan should include provisio
for work o f equal val ueo. A | oc al-uptior use hygall of f i c
contractors to advertise positions, receive applications, and provide guidance to applicants.

To enhance the positive impact of opportunities for local businesses and engrgprthe

local content plan should also facilitate identification and selection of qualified local and
Nigerian companies to provide needed supplies and services. This plan should include
provisions for advance notice to local companies, along with te®lecriteria including

health and safety, to allow them to prepare for upcoming opportunities.

6.14.2 Operation Phase

The positive impact of an important contribution to the national grid, enhancing -socio
economic development in the country, can only deched when the transmission lines are
kept in good order ensuring reliable electricity supply, without power cuts and at a stable
frequency and voltage.

Page324of 455



ESIA of Lagos and Ogun States Transmission Pioj¢8t

6.15 INFRASTRUCTURE

6.15.1 Construction Phase

In the preparation and execution of the constructionksvtine Contractor (together TCN)

should coordinate with medical posts and emergency services about the potential of an
increase demand of these services. Preparedness can be raised for temporary water supply to
the communities, additional waste managenmami an increase in demand for medical
services.

Proper and independent facilities for water supply, sanitation, solid and liquid waste need to
be installed at the construction site, so that pressure on community infrastructure in limited.

New access roadshall be constructed only where it becomes necessary, otherwise existing
roads shall be used. Temporary access created in swampy areas and othe sentitive areas shall
be removed, when no longer needed.

By implementing both measures the impact of constmdcctivities of the Project can be
managed to aegligible level.

6.15.2 Operation Phase

The effect of the operation phase of the project on infrastructpasitve due to improved
electricity supply.

6.16 CULTURAL HERITAGE

6.16.1 Construction Phase

The shrines, that are now present in the RoW, will be relocated to a location outside the RoW
and agreed with the local communities through compensation process, where the worshippers
can continue to use them. The exact location and ceremony for relosdtibe managed by

the communities. The residual impact will egligible.

When the timing of construction activities is coordinated with the local cultural festivals, the
potential of undesired interaction can be avoided, making this impgtgible.

6.16.2 Operation Phase

Also, in the operation phase the timing of maintenance activities should be coordinated with
the Communities to avoid interference between maintenance and the festivals. The residual
impact isnegligible.

6.17 CONSTRUCTION OF ACCESS ROADS

Existing roads and tracks will be used to access the corridor as much as possible. Access
roads along the corridor, which has already been acquired will be constructed for movements
during construction and inspection and maintenances purposes ojperagion phase.

Construction of access roads in swampy area around Erekiti, Tohun and Yafin done as
temporary measure, by piling soft areas to enable equipment and personnel access pylon spot
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during construction. The materials imported for this pilinglishe removed at the end of the
construction period and the area returned to its natural state. Furthermore, long spa towers
shall be used in the swampy areas in order to minimize the need for new access.

With the application of these measures, the impantbe reduced from Moderate to Minor.
during the construction period.

6.18 SUMMARY OF MITIGATION MEASURES

Tables 6.1 and 6.2 presents the summary of mitigation measures on various activities
involved in the project development and the significant impasssciated with each of them
on the environment and social.
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Table 6.1 Summary of Mitigation Measures During Construction
Indicator Potential impact Receptor S|gn|f|g§ncg Mitigation or enhancement measures S|gn|f|cg_nce_
(pre-mitigation) (post-mitigation)
Localized impairment of air Affected Use good international practice:
quality by exhaust emissions |communities in|, ,. 1 Maintain and operate all vehicles and equipment engines in .
4 . Minor : X Negligibé
from vehicles and equipment |area of accordance with manufacturers recommendations
engines (SO2, CO, NOx,M) |influence 1 Stationary generators to be located to facilitate dispersion
Use good international practice:
9 Cover properly loose materials and keep top layers moist
. . . 9 Use binder material for erosion and dust control for long term
Air li
quality Elevated.c.iusted levels in nearb Affected exposed surfaces
communities as a result of dust e . . . .
: ) communities in| . 9 Regular cleaning of equipment, drains and roads to avoid .
raised by vehicle movements, minor : : . Negligible
. . area of excessive buildup of dirt
wind, and handling of dusty . . .
influence 1 Spray surfaces prior to excavation

material

9 Use covered trucks for the transportation of materials that
release dust emissions
9 Speed limits orsite of 15kph on unhardened roads and surfac

Climate change

GHG emissions that could add
climate change effects

Global warming

Minor

Maintain and operate all vehicles and equipment engines in
accordance with manufacturers specifications, location of
stationary generators to facilitate dispersion, restriction of
vegetation clearing to only the required area

Minor

Noise, vibration
& EMF

Nuisance noise from constructi
activities

Affected
communities in
area of
influence

Construction
workers

Moderate

Use good international practice:

1 Develop a detailed plan that relates to noise control for relevg
work practices and discuss this witbnstruction staff during
health & safety briefings

1{StSO0 WwWtz2¢ y2AaSQ SldzA LIYSyY

1 Use temporary noise barriers for equipment (e.g. sound proo
walls around stationary power generating sources).

1 Avoid dropping materials from height, wheepracticable

1 Avoid metalto-metal contact on equipment

falAydrAy FyR 2LISNIGS +tt @S

with manufacturers recommendations

1 Avoid mobile plant clustering near residences and other sens

Minor

Page327of 455




ESIA of Lagos and Ogun States Transmission Pilojé8t

Indicator Potential impact Receptor S|gn|f|g§ncg Mitigation or enhancement measures S|gn|f|cgpce_
(pre-mitigation) (post-mitigation)
land uses
1 Ensure periods of resgtare provided in the case of unavoidal
maximum noise level events
1 Inform all potentially impacted residents of the nature of work
to be carried out, the expected noise levels and duration, as
as providing the contact details of the CLO.
9 Noisy actiities (activities that can be heard in nearby
communities) restricted to dajime working hours
Soil 1 Construction of foundations to be undertaken in the dry seas
offon 9 Backfill foundation pits by the excavated soils which will rese
construction . .
site the order ofthe original soil layers.
-Change to soil structure (erosi 1 Protect excavated soil materials from erosion.
and compaction) as a result of 1 Ensure that the land is physically restored (include revegetat
excavation and backfilling and where possible) before leaving to next tower location and bef
removal of vegetation (ahe Moderate the next rainy season. Minor
tower foundation pits and 1 Use of existing track for transport of man and material to the
possibly parts of the access extent possible.
roads) 9 The metallic structures should be protected against corrosion. 4
. where the subsoil is clayey and incompetent, transmission line
Soils, geology : L
tower foundation should be anchored on fian piles to prevent
and landuse
settlement.
Potential contamination of soil Use good international practice:
from inadvertent release of 1 Implement effective site drainage on the construction yard to
hazardous or contaminating  |Soil on allow for the directed flow of surface water off site. This shall Negliai
o . . : : egligible
material (liquid fuel, solvents, |construction include cutoff drains to divert surface runoff from exposed so

lubricants, aluminium oxide
paint, etc)

site, especially
by construction
camp and each
tower

Moderate

or construction areas.
9 Install oil/water separators and silt traps before effluent, leave

the site.
1 Minimise bare ground and stockpiles to avoid silt runoff.
1 Bunding of areas where hazardous substances are stored (e

waste areas).
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Indicator Potential impact Receptor S|gn|f|g§ncg Mitigation or enhancement measures Slgnlflcgpce_
(pre-mitigation) (post-mitigation)
1 Remove all wateaccumulation within bunds using manually
controlled positive lift pumps not gravity drains.
1 Regular checking and maintenance of all plant and equipmer
minimize the risk of fuel or lubricant leakages.
1 Training of relevant staff in safe storage and hamglpractices,
and rapid spill response and cleap techniques.
9 Setup and apply procedure regarding dealing with contaming
soils.
9 Development and implementation of a Waste Management P
(as part of the ESMP) to ensure that waste is disposed of
correctly.
1 Spread sheet underneath the tower structure prior to start an
painting activity.
Potential surface and Local
groundwater contamination frofl . vzt (88 10208 YSIadNBa G2 YAGAIF| . .
accidental spills and improper well and bore Moderate impact Negligible
disposal of waste and hole
Water resourcegwastewater
Exploitation of water resources
(e.g. casting of foundations)  |Rivers and Minor Rivers and streams shall not be dammed for the purpose of wa Negligible
sourced from nearby water streamscrosseq abstraction
bodies through tanks
Vegetation loss and disturbancy Flora an_d fa_un Restrif:t construct@on_ activities, including vehicle movements
to habitats, fauna and flora by and habitat in mgt.en.al storage, |nS|d§ the RowW moderate
construction activities fche area of M|n|m|z_e the construction of new access roads._ Promote the
Terrestrial influence of existing access roacljs.for machinery and vehlcle movgme
ecology Vegetation clearing will cause Promote the use of eX|st|ng_ road_s fo_r transporting material a
: . tower parts to the construction sites in order to reduce the
habitat disturbances that could o . o .
project's footprint and minimize the need for new access rogNegligible

create suitable conditions for
invasive species to spread

1 Herbicides should not be used for vegetation clearing
I Revegetatiorshould use species locally native to the site ar|
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Indicator

Potential impact

Receptor

Significance
(pre-mitigation)

Mitigation or enhancement measures

Significance
(post-mitigation)

not use any environmental weeds for erosion control

1 Implementation of the invasive species management plan i
part of the Vegetation Management Plan presented in Cha
7.

1 Retention of native species whepessible along the line
route.

1 Clearing should be minimised and restricted to the area
required for construction purposes only and disturbance to
adjacent vegetation communities and/or remnant trees with
the corridor should be strictly controlled.

1 A moritoring program of invasive species propagation withi
the rightof-way should be instituted and, if present, must b
removed.

1 Monitoring of invasive species in collaboration with OGME
and LAMENV

Loss of species that offer
Provisioning Services

minor

1 Site clearance activities to be restricted to the minimeequired
area.

Minor

Aquatic ecology

Loss/disturbance of aquatic
species

Rivers/streams
crossed

moderate

9 Natural flow of a River shall not be blocked

9 Conduct activities during the dry season
disturbance of sensitive shoreline and wetlasg:as

9 Adjust pylon siting to span rivers and wetlands areas, or
equipment access in wetlands, wherever possible.

9 Perform all vegetation clearing work manually al
streams/rivers and swamps.

9 Avoid vegetation clearing along stream shores and onx
slopes.

9 Based on an appropriate project design, avoid erecting to
within wetlands. If unavoidable, select the most optimized
for each tower considering human uses and areas of h
ecological integrity.

9 Prohibit construction of permanent aess roads along riv

to  minin

minor
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Indicator Potential impact Receptor S|gn|f|g§ncg Mitigation or enhancement measures S|gn|f|cgpce_
(pre-mitigation) (post-mitigation)
banks, in swamps or in areas where soils are saturated
1 Maintain vegetated buffer zones within and around wetlal
and along both sides of watercourse crossings. Restore as
as possible any disturbed areas in the riparian bufferezo
9 Dismantle temporary access roads built for construction p
in swamps and wetland areas. Perform this dismantlern
during the dry season and dispose of materials outside we
areas;
1 Avoid equipment and vehicle movements in rivers, floodpl
andwetland areas. If unavoidable, reduce access to a mini
length in wetlands and floodplains and select the n
optimized site for the access considering human uses and
of higher ecological integrity
Temporary presence of an actiy People living
construction site with storage o . . o "
. . . . - ._|close to the . Maintain construction site in orderly condition and do not -
Visual amenitiegmaterials and equipment within construction Minor distribute material over manv sites before usage Negligible
the ROW and/or the site for the| . y ge.
. sites.
substation.
9 Site clearance activities to be restricted to tinimum required
Change in land use cause by la area.
amduee | ke forowers, vegetation | " 1 woderate {1 AR OB e eigpoumMiT"
clearance, and access restrictic gre\;s incurs| inery w ! 'ghbour
{SS 06St2¢ YSIadzZNBA dzy RSNJ wwS
Management of Community Follow mitigation for construction phase air quality, noise and
Stakeholder andconcerns linked to impacts traffic.
. . . : Affected — - - —
Community associated with construction e Inform communities about details of construction activities (e.g
. . . ; communities in I - . .
expectation/ phase issues (like air and dust area of Moderate employment opportunities, schedule, timing of noise activities, |[Moderate
relations emissions, traffic, influx and influence traffic including movements of oversized loads) by billboards,
Management |community safety/security, posters and community meeting

noise/vibration, etc) and advers

Setup and effectively monitor construction grievance mechanig
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: . ignifi e Significance
Indicator Potential impact Receptor S|gn|f|g§ncg Mitigation or enhancement measures 9 o
(pre-mitigation) (post-mitigation)
impact/inconveniencies resultin Sharing of independent monitoring reports of all monitoring act
from it. during construction as mentioned in this ESMP.
Engage communities in the monitoring activities to enhance
In addition dealing with transparency and involvement.
community/stakeholder Enhance ongoing consultations with local communities (with gq
perceptions around cumulative representation) by TCN to create continuous dialogue, trust an
impacts linked to the new plant planning of community development activities. Coordinate
and transmission lines and Stakeholder Engagement of all partners of industrial site, prepg
substations operations. andimplement Stakeholder Engagement Plan
Management of legacy issues (
account of environmental Ongoing reporting to stakeholders on the overall environmenta
pollution from stakeholder performance of the plant and the steps taken to mitigate any
concernsaround existing adverse environmental impacts.
transmission lines..
o Implement a traffic safety plan including design of access point
People living ; o o - . :
. ) signalization, speed limits, training of drivers, use of traffic guai
Increased riskef traffic safety |close to access, ,. . . : .
S . Minor procedures for tansport of oversized loads (e.g., engines), mairiNegligible
incidents on public roads roads and road . L o
LSers log of traffic related incidents, sensitization of road users and
people living close to the construction site.
Temporary influx of outside A Local Content &h should be prepared to facilitate involvemen
work?ars inythe communities of local labour. See HR policies and procedures below.
Community S . ' . |Affected No hiring of shorterm labour to be made at the site gate.
risking tensions between outsid e . .
Health, Safety : : communities in|, . Develop a code of behaviours for workers. All workers to receiy, ,.
. (partly possibly expatriate) Minor L . : . Minor
and Security . area of training on community relations and code of behaviour.
labour and local population, dug.
. ) influence
to differences in wealth and - . .
Periodic refreshing as needed based on community
culture. L . ;
liaison/grievance mechanism feedback.
Potential for increase in Affected
prevalence okexually communities in|, . Provide STD awareness material to all workers. Provide condo -
. : . Minor Negligible
transmitted diseases in local |area of workers.
communities and other disease|influence
Resettlement  |Households living in the RoW |Affected _IFollow principles and procedures of Resettlement Action Plan | Minor
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Indicator Potential impact Receptor S|gn|f|g§ncg Mitigation or enhancement measures Slgnlflcgpce_
(pre-mitigation) (post-mitigation)
need to be relocated and assetjproperties and (RAP), including way forward, migptans per affected household
in the RoW will be lost livelihood
1 Develop transparent human resources policies and proced
for recruitment process, working conditions and Terms of
Employment wages, workesmployer relations, Grievance
Mechanism, nordiscrimination, monitoring, roles and
responsibilities following Nigerian Labour Law and ILO
conventions.
1 Provide reasonable, and if applicable negotiated, working
terms and conditions.
9 Establish worker's grievance mechanism, so haential
I . conflicts can be dealt with in an early and proper way. -
Exploitation of workers Labour force | RAeY 1 No use of child labour (workers under age 18) or forced lak Negigflsls
9 Provisions to ensure compliance with labour standards by
supply chain and subcontracts, including training if require
Labour and 1 Provice proper work place facilities for water/sanitation/rest
working rooms.
conditions 1 If case of retrenchment needs first viable alternatives are
analysed and then adverse impacts of retrenchment on
workers are reduced as much as possible. A transparent
retrenchment plan will b prepared.
f !' $2N)] SNDa INRSOIyOS YSOKI
All staff working . .
A . N Make security plan and emergency response and contacts with
Activities and staff at site may |at the . : . : ; . ) -
create security risks construction Minor secunt_y fqrces. Coordinate if applicable with TCN security mea/Negligible
site for their site.
Risk of health & safety incident: Develop project specific health and safety procedures based o
amongst labour force, including o o 2 NNIlaAft NQa adlyRIFENR KSFfGOGK I
YAY 2N AYOARSghd Moderate provisions for training and certifications to be followiy all Minor

major incidents such as loss of
life

labour force

workers including subcontractors. Especially-sfip and fall
hazards with tower erection and electrocution need attention.
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Indicator Potential impact Receptor S|gn|f|g§ncg Mitigation or enhancement measures S|gn|f|cgpce_
(pre-mitigation) (post-mitigation)
. Prepare a local content plan to enhance ability to locate local h
Local residents L i - -
Creation of temporary iobs for |of affected and Nigerian nationals. Include provisions for hiring women an
. porary Jot -C » 82dziK FyYR FT2NJ aSljdzt LI@& F2No ..
localresidents and Nigerian communities |Positive S 4 : Positive
: : . o A local hiring office (or offices) to be agb for use by all
nationals with skilled trades and Nigerian . . ! . 7
. contractors to advertise positions, receive applications, and prd
Employment ang nationals . .
guidance to applicants.
economy — - —
. o Prepare a local content plan to facilitate identification and selec
Supply chain opportunities for |, .. . o o ) .
o . Nigerian of qualified local and Nigeriatompanies to provide needed
Nigerian companies that can . " . : - . "
. . companies and Positive supplies and services. Include provisions for advance notice to|Positive
provide goods and services . . ) N .
local SMEs companies, along with selection criteria including health and sg
needed by the company . e
to allow them to prepare for upcoming opportunities.
Influx ofoutside workers may Affected Coordinate with medical posts and emergency services tpae
pose additional pressure on L for water supply, waste management and incidents.
L : ._|communities in|, ,. . — . . .
Infrastructure |social infrastructure, like medic;i area of Minor Install proper and independent facilities at construction site for [Negligible
posts, emergency services, Wa‘influence water supply, sanitation, solid and liquid waste, so that pressur
supply, solid waste managemel community infrastructure is limited.
shrines are located within the The shrines will be relocated to outside the RoW, where the loc
... |Affected . " . . . -
RoW along the transmission lin| . Minor communities will continue to use them. The exact location and |Negligible
communities . . I
and need to be relocated. ceremony for relocation will be managed by the communities
Culturalheritage |Potential interaction ween . . . .
ge|Potentia . teractions betwee Affected Consult with locatommunities on festivals and potentials for
construction works and cultural . . . . . . ) -
communities  |Minor interaction with construction works. If required cease works on|Negligible

festivals due to traffic, noise

and/or vibration impacts

along the RowW

specific dates.
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Table 62 Summary of Mitigation Measures During Operation and Maintenance
Indicator Significance Significance
Potential impact Receptor (pre- Mitigation or enhancement measures (post-
mitigation) mitigation)
Air quality Exposure to emissions from vehigWorkers on sit§ Negligible |NA Negligible
(PM10, NO2/NOx, SOx) very limited|communities in are
very little traffic of influence
Elevated dusted levels in nearby Negligible |NA Negligible
communities as a result of dust raised bAffected e ]
vehicle movements, wind, and handling communmes n arez
. of influence
dusty material
Climate Change: |Accidental significant leaks of gHrom|Ejio, Ajegunle Minor Impact of Sgshall be mitigated through the improvements in the | Minor
aging equipment, and gas losses o({Badagry and Agba rate of new equipmentrefurbishing older equipment, and the use
during equipment maintenance alSubstations more efficient operation and maintenance techniques.
servicing
Noise, vibration {§Noise & EMF from overhead line due|Affected Minor 1 Noise generatioris unavoidable. Minor
EMF Corona effect and EMF effect communities  alon 1 Use of conductors conforming to IS standard to minimize cg
the RowW effect during rainy weather conditions
1 Avoiding over loading Transmission Lines
1 Installation of mesh at strategic places
Soils, geology arPotential contamination of soil frorSoil along RoW of | Negligible [NA Negligible
land-use inadvertent release of hazardous |and Substation
contaminating material
Water resources Contamination of surface water Ajegunle Rive| Negligible [NA Negligible
ljuiroko stream an
BAdagry Lagoon
Terrestrial ecology |Avian collision Birds in the area ¢ Moderate |6 . ANR RAGSNISNBEé 2y GKS (2L 63 Minor
influence to birds shall be installed, particular in the swampy areas of Badag
1 Installation on bothearth wires in a staggered pattern
M Installation only on the middle lower 60% of the span
" Installation at 10 m intervals on each earth wire
Loss of vegetation due to routifFlora and faun| Negligible [NA Negligible
clearance of vegetation within the RoW
Aquatic ecology Degradation of aquatic species due |River crossings alol minor 1 Natural water courses shall not be obstructed. Negligible

construction activities around surfa

water bodies

the ROW

1 Wastes shall not be disposed along water courseseasitive areas.

i Existingaccess roadshall be utilized during maintenance of
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Indicator Significance Significance
Potential impact Receptor (pre- Mitigation or enhancement measures (post-
mitigation) mitigation)
ROW.
1 Avoid equipment and vehicle movements in rivers, floodplains
wetland areas. If unavoidable, reduce access to a minimum len
wetlands and floodplains and seleitte most optimized site for th
access considering human uses and areas of higher eco
integrity.
Visual amenities Transmission lines and towers will |Ejio, Ajegunle Minor 1 The RoW does not affect forests or valuable landscg Negligible
visible from far and become an extrinBadagry and Agba Vegetation will be felled, but if possible smaller trees can be ke
element in the landscape. Cumulative wSubstations 1 Towers have an open structure, not hampering the view
the other Transmission lines this much.
result in a loss of the visual amenity.
Stakeholder an/Management of Community concerAffected Moderate |Follow mitigation for operation phase air quality, noise and traffic. Minor
Community linked to impacts associated wjcommunities in thg
expectation/relationjoperation phase issues (like air and garea of influence Infform communities about details of operation activities (g
Management emissions, traffic, and commun employment opportunities) by by billboards, posters and plant visit
safety/security, noisel/vibration, etc) ai Setup, manage and manage grievance mechanism
adverse impact/inconveniencies resulti Sharing of independent monitoring reports of all monitoriagtions
from it. during construction as mentioned in this ESMP.
Dealing with  community/stakeholde Engage communities in the monitoring activites to enhg
perceptions around cumulative impag transparency and involvement.
linked to the new plant and existil Enhance ongoing consultations with local communities (with
cement plant operations. representation) by TCN to create continuous dialogue, trust
Disappointment about electricity supplif planning of community development activities. Coordinate Stakeh
to national grid, while locally electrici Engagement of all partners of industrial site, prepare @mglement
supply has reduced reliability Stakeholder Engagement Plan
Explain effects of electromagnetic fields to communities to
concerns. Keep fields within limits of International Commission on
lonizing Radiation Protection (ICNIRP).
Interference with radio/TCtransmission during rain needs to
explained to the communities
Community HealthExternal safety risks of electrocutio|Affected Moderate [Develop an emergenasesponse plan following TCN and internatig Minor

Safety and Security

bush fires, line snapping, tower collapse

communities alon|
the RoW

best practice including provisions for prevention and respons
electrocution, bush fires, repair of snapped lines and collapsed to
roles and responsibilities. Coordinate with emergency services of |
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Indicator Significance Significance
Potential impact Receptor (pre- Mitigation or enhancement measures (post-
mitigation) mitigation)
Annual safety audit of the transmission lines and poles
maintenance of the RoW to keep free of higher vegetation
structures.
Communicate to communities in RoW the safety risks of
transmission lines and provide responseasures. Put sign boards
towers about electrocution risk.
Labour and workin|Exploitation of workers Labour force fo Minor 1 Follow human resources policies and procedures of TCN, follf Negligible
conditions maintenance work Nigerian Labour Law and licOnventions.
1 Provide reasonable, and if applicable negotiated, working t
and conditions.
1  Establish worker's grievance mechanism, so that potential cor
can be dealt with in an early and proper way.
1 No use of child labour (workers under age 18javced labour.
1 Provisions to ensure compliance with labour standards by s
chain and subcontracts, including training if required.
T ! 2Nl SNRa INASGlI yOS YSOKI yA
Occupational H&S risks in operation {Labourforce Moderate |[TCN should follow their Occupational HSE plan following Nigerial Minor
maintenance international requirements: train staff, monitor and keep recq
Special focus on shipip, fall from height and electrocution
maintenance and repair works, emergencyrevention and
management. Use personal protection equipment. Have me
emergency equipment at hand.
Employment an{improved electricity supply for thNational level Positive |Regular maintenance of the project to ensure reliable productio|  Positive
Economy national grid, creating opportunities f{Nigeria power
businesses and economic developmen
the country.
Potential interactions betwee Affected Minor Consult with local communities on festivals and potentials| Negligible
Culturalheritage maintenance works and cultural festivjcommunities in thg interaction with maintenace works. If required cease works on
due to traffic, noise and/or vibratigRoW specific dates.
impacts
Access roads Temporary access roads constructionAquatic flora an{¢ Moderate |Use long span towers in swampy areas Minor

swampy area of Erekiti, Tohun and ;|
will cause compaction, interfere wi

hydrological pattern and affect aqua

fauna

Remove imported materials used to construct temporary access
decomact the soils

Undertake construction during dry season
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Indicator

Potential impact

Receptor

Significance

(pre-
mitigation)

Mitigation or enhancement measures

Significance
(post-
mitigation)

flora and fauna
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CHAPTER SEVEN
7.0 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN
INTRODUCTION

This chapter provides the ESMP for the Lagos and Ogun Transmission Line and Associated
Substations Project. Elements of this plan will be taken forward and incorporated into a
comprehensive project Environmental and Social Management System (ESMS) lthet wil

used to deliver t he Projectds HSE regul ato
commitments. Please note that this ESMP is designed for and will be applied to all 3 Lots
(Lotl, Lot2 and Lot3) for the Project, as the integrated ESMP for the Brojec

This ESMP is a delivery mechanism for environmental and social mitigation and
enhancement measures made in the ESIA Report. The purpose of the ESMP is to ensure that
these recommendations are translated into practical management actions which can be
adequately resourced and integrated into the Project phases. The ESMP is, therefore, a
management tool used to ensure that undue or reasonably avoidable adverse impacts of
construction and operation are prevented or reduced and that the positive bengigs of
Projects are enhanced (Lochner, 2005).

The ESMP has been developed to meet international standards on environmental and social
management performance, specifically those set out by the World Bank, IFC and JICA
Guidelines. The ESMP is intended to cotlese activities described in Chapter 3 of this EIA
report. It covers project activities during construction and operation and will be subject to
thorough reviews prior to the commencement of activities to ensure completeness. The
ESMP does not includmeasures for activities related to equipment and facility fabrication
being done offsite. It should be noted that this provides the outline requirements for
environmental management. Provision will be made for updating the outline ESMP once the
detailedproject design is complete and for adapting the ESMP to relevant project stages as
part of the overall ESMS.

The plan details the mitigation and enhancement measures TCN have committed to
implement through the life of the Project and includes desired mets0 performance
indicators; targets or acceptance criteria; monitoring and timing for actions and
responsibilities. TCN will have principal responsibility for all measures outlined in the ESMP
for the construction phase. TCN is responsible for the impigtien of the measures in the
operation phase. Both may delegate responsibility to its contractors, where appropriate. In
cases where other individuals or organisations have responsibility for mitigation or
enhancement measures, this is clearly indicatébables 7.2a and 7.2b. Capacity building

and training requirements are also described, where these relate to specific skills required to
deliver the ESMP action in question.
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Objectives of the ESMP

The ESMP i s needed t o S U s enwiommental hng soma na g e
performance throughout its lifecycle. It provides integration of environmental and social
management with overall project engineering, procurement, construction, and operations. The
ESMP is prepared to achieve the following objess.

promote environmental and social management in the project implementation in all phases;

ensure that all relevant stakeholders are aware of their respective respongitaftpter,
contractors, regulators and other relevant agencies;

incorporaé environmental and social management into project design and operating
procedures and activities;

serve as an action plan for environmental and social management for the project;

provide a framework for implementing environmental and social commitnadestsibed in
chapter seven;

prepare and maintain records of project environmental performance for monitoring and
evaluating performance.

7.1 Institutional Framework for Implementation

7.1.1 Pre-Construction and Construction stage

7.1.1.1Responsibility

Responsibilities in the implementation and monitoring of the Environmental and Social
Management Plan (ESMP) during grenstruction and construction stage are shared between
multiple stakeholders, including the TCN, the EPC contractors and regulatorshasCéet

up a Project Implementation Unit (PIU), who will be responsible for the project execution
during this stage.

In the PIU, Environmental and Social Unit will be a responsible administrator to manage
environmental and social aspect including thelemgntation of ESMP. PIU will coordinate
with TCN Management and TCN Lagos Regional Office for the necessary support for the
preparation and implementation of ESMP. Figurd Tlustrates the structure of the
institutional arrangements.
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TCN
Lagos Regional Office ;
Supervisory
Consultant

EPC Contractors  _EEEEEE

——l
Reporting and explanatory Line

Opmion and Instruction Line

Figure 7.1 Institutional Arrangements for ESMP Implementation

7.1.1.2Project Implementation Unit (PIU)

The PIU for JICA financed projects has been set up for the project implementation. It is
headed by a Project Manager who reports to the CEO of TCN. MemhiaesffU consist of
technical experts and officers of Environmental Resettlement and Social Unit (ERSU) drawn
from Environmental and Social Management Organization of TCN. Figure 7.2 illustrate the
organizational structure of PIU.

PIU is responsible forhe overall project planning and execution, including preparation of
bidding documents, hiring of project management consultants, EPC contractors and
supervision of the works. These include ensure proper implementation of the environmental
and social manageent measures contained in the ESMP, the RAP and their surveillance and
monitoring. ESRU will be a main responsible unit for the implementation of ESMP and RAP.
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Project Manager

Auditor

Transmission and
Substation
Operation Speciali

Procurement
Specialist

Environmental and
Social Specialist

Accountant

Figure 7.2 PIU Organisation Chart

Oversee the proper application wiitigation and enhancement measures presented in the
ESMP (including those relating to the RAP) that are the responsibility of the Contractor

Implement management measure of the ESMP

Coordinate withTCN Management, including TCN HSE Sub sectors (in Head Quarter) and
TCN Lagos regional office for the necessary support for the preparation and implementation
of ESMP including RAP.

Monitor the environmental and social performance of the project in accordance with the
programs presented in the ESMP

Do internal coordination whin PIU for supervising the contractor in charge of the project
construction.

Establish mechanism for handling compliants and distributes with the communities and
relevant authorities.

Oversee compensation and resettlement activities of the project

7.1.13TCN Management
TCN HSE Subksector

The HSE subsector was created in TCN in August 2014. It was the bringing up of two
divisions together namely the Chemical Resettlement and Environment Division (CR&E) and
the Occupational Health and Safety DivisionH&S). The TCN Subksector shall be
responsible for ensuring implementation of management measures during operation phase
(postcommissioning), including audits, compliance monitoring, preparation of periodic
reports required by regulationBhe function ofHSE subsector includes;
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Developing and maintaining of the Environmental Management Plan (EMP) and associated
plan for material management, waste management, accident preparedness and response,
inspection and monitoring.

Conducting and organising period environment and safety audits.

Preparing and managing documentations related to environmental performance
Regular and incidental reporting to the TCN management

Liasing and reporting to the appropriate environmental rémylauthorities

In addition, HSE susector, mainly CR&E division shall be responsible for the land
acquisition of the TCN project, which includes;

Support to liaise with the TCN Wdgase/ROW department on ROW acquisition process

Support to verify the cqopensation rates/budget and schedule as used in RAP to ensure
proper implementation and provide recommendations to PIU for improvement/approval.

Support to carry out internal monitoring and evaluation of RAP activities
TCN Lagos regional office

Lagos regioal office of TCN willinvolve the management and monitoring of Environmental
and social performance of the project, including constriction and operational stage. TCN
Lagos regional office has Environment unit, OHS (Occupational Health safety) unit and
Wayleave unit. These unit will support for the implementation and monitoring of ESMP and
RAP at site level.

7.1.1.4Regulatory Agencies and Other Concerned Authorities

The Federal Ministry of Environment (FMEnv) has the responsibility for the implementation
of the EIA Act 86 of 1992. Furthermore, State Ministries for Environment (Lagos and Ogun
States) and affected LGAs of Ewekoro, Ifo, Ado Odo/Ota and Badagry have certain oversight
roles, which they perform under coordination of the FMEnv. Other agencgiesroed about

the project, which shall be involved in the implementation include;

Responsibilities for the ESIA and its implementation are shared between multiple
stakeholders, including concerned ministries, competent authorities, the project
implementaion unit (PIU), the TCN and the contractors. These include the following;

The Federal Government of Nigeria (FGN)
Federal Ministry of Environment

Transmission Company of Nigeria (TCN)
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JICA Project Implementation Unit (PIU)

Ikeja Electricity Distribution Comany

Eko Electricity Distribution Company

Ogun State Ministry of Environment

Ogun State Environment al Protection Agency
Ogun State Bureau for Lands and Survey

Ogun State Power Unit, Office of Governor

N

Lagos Waste Management Authority (ALAWMAO)
Lagos State Environment al Protection Agency
Lagos State Bureau for Lands

Surveyor General Lagos State

Local Government Authority (LGA):

Ewekoro Local Government Area

Ifo Local Government Area

Ado Odo/Ota Local Government Area

Badagry LocalGovernment Area

The Customary District Councils headed by Obas of each Kingdom affected

Village Chiefs (Baale) of Affected Communities

The responsibilities and roles of each of the institutions are discussed below.

The Federal Government of Nigeria

Section20 of the constitution of Nigeria makes it an objective of the Nigerian State to
improve and protect the air, land, water, forest and wildlife of Nigeria. Sections 33 and 34
which guarantee fundamental human rights to life and human dignity, respeatarelgiso

be linked to the need for a healthy and safe environment to give these rights effect. The
executive council of the federation approves all national policies including the National
Policy on Environment.

Federal Ministry of Environment
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The FederaMinistry of Environment is responsible for the overall environmental policy of
the Country. It has the responsibility for ESIA implementation and approval, in accordance
with the EIA Act. It has developed certain guidelines and regulations to protect the
environment and promote sustainable development. It will monitor the implementation of
mitigation measures, when the project commences. And they can issue directives to the
project on specific actions related to the environment in the project area. Th&rin
normally involves the states and sometimes local governments in this responsibility
depending on the specific activity.

Electricity Distribution Companies (Ibadan, lkeja and Eko)

These three electricity distribution companiase part of 13 distribubn companies
unbundled from defunct PHCN during electricity reform in 2004. They are responsible for
distributing electricity to homes and other consumers within the Lagos and Ogun State
Regions. This role makes them the direct customers of TCN and & stakholder in
ensuring improved electricity supply to consumers and realizing other objectives of this
project.

Ogun State Ministry of Environment

The Ministry of Environment was established in July 2003 with the aim of creating better
living and conduwe environment for the entire people of Ogun State. The Ministry has five
(5) departments and two (2) sister Agencies namely, Ogun Environmental Protection Agency
(OGEPA) and Ogun State Emergency Management Agency (SEMA).

Department of Administration & $plies: is involved in the management;amalination and
facilitation of the activities of other Departments.

Department of Environmental Conservation & Resources Management: is responsible for
eenvironmental Sanitation, landscaping and beautificationjraemeental and natural
resources conservation, meteorological services, water shed management and water quality
monitoring, climate change, etc.

Department of Planning, Research & Statistics: plan, undertake research and gather data or
information whichwill allow the Ministry to grow and develop.

Department of Finance & Accounts: responsible for budgeting and other financial
management responsibilities.

Department of Flood & Erosion Control: Management of flood and erosion issues, including
planning, deigining, and construction and maintenance of control structures.

Ogun State Bureau for Lands and Survey
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This bureau is responsible for the issuance of right of way (ROW) and certificate of
occupancy (C of O) for portions of line route and substation $igggalls within Ogun State.
Other functions of the Agency include

Preparation and issuance of Certificavé€Occupancy and other certificate evidencing titles.
Preparation and issuance of RigitOccupancy.

Production and printing of Titled Deed PlarDP).

Street naming and house numbering in Ogun State.

Provision of Geospatial information infrastructure.

Textual and graphic data on Ogun State, including land record, aerial photographs, satellite
images, engineering drawing, and scanned picturesilairig

Property search and verification of land record.
Land application processing and administration.
Ogun State Ministry for Physical Planning

The Ministry is the apex body of Physical Planning in Ogun State. It is responsible for the
formulation of Physical Planning policies and the coordination of physical development

within the State. It derives its statutory functions from section 3 line 246 of the State Urban
and Regional Planning Law No.20 of 2005. Though the Ministry is the policy making body,

it has the Urban and Regional Planning Board as its parastatal.

The Ogun State Urban and Regional Planning Board:

This Boad is a parastatal of the Ministry of Urban and Physical Planning established the
enactment of Ogun State Urban and Regional PlanamdNo.20 of 2005. The Board, which
have 20 Zonal Town Planning Offices spread across the State is responsible for:

Controlling all various physical developments be it Residential, Commercial, Industrial,
Public, and Institutional uses.

Monitoring all tre development in order to control the growth of Urban Sprawl in Ogun
State.

Ogun State Ministry of Women Affairs and Social Development: has the responsibility

To promote Gender Equality and provide Empowerment facilities for Smtoomic
Development

To promote the survival, protection, participation and development of children
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To promote family harmony and reduce juvenile delinquency

To provide care, support, rehabilitation and empowerment for the vulnerable groups
(challenged persons, older persorestdute and the likes)

To collaborate and network with N@bovernmental Organisations, Professional Institutions
and other MDAs on issues affecting women, children/vulnerable ones.

Ogun State Ministry of Agriculture

This Ministry is the organ of Governmeresponsible for formulating policies on food and
agriculture for the State. The ministry is to enhance-sdffciency in food production,
provide raw materials for ag#mased industries, generate employment opportunities and
obtain desirable levelsefx port i n order to i mprove the

c

0l

Ogun State has 1.2million hectares of arabl e

Only 30% of this arable land or 35,000 hectares is under cultivation. The major crops grown
or cultivated in the State include: Cassava, Rice, MaizeP&ih, Cocoa, Rubber, Citrus,
Cotton, SoyeBean, Vegetable, Pine apple, Su@amne, among others. Livestock and fish
farming are strong and viable in the State.

The mandate of the ministry incles]

Formulating and implementing agricultural policies and programmes for Ogun State.
Regulation of farm practice and certification of farm produce.

Ensuring food safety and food security.

Promotion of mechanized agriculture.

Ensuring availability and prasion of quality agricultural inputs

Coordinating agricultural cooperative societies and commodity groups

Promoting and managing Irrigation Schemes

Delivery of agricultural research proven technologies to farmers for adoption through
effective Extension Seices

Promoting the development of the Livestock and Fishery industries in the State.
Lagos State Ministry of Environment

The Ministry of Environment coordinates the environmental activities in the State through the
agencies <created wunder the Environment al
20170). These include LASEPA and LAWMA.
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LASEPA is responsible for regulations, establishing discharge limits, and issuance of permits
among others.

Lagos State Bureau for Lands and Survey

This bureau is responsible for the issuance of right of way (ROW) and certificate of
occupancy (C of O) foportions of line route and substation sites that falls within Lagos
State. Other functions of the Agency include

Preparation and issuance of Certificatdé€ccupancy and other certificate evidencing titles.
Preparation and issuance of RigitOccupancy

Production and printing of Titled Deed Plan (TDP).

Street naming and house numbering in Lagos State.

Provision of Geospatial information infrastructure.

Textual and graphic data on Lagos State, including land record, aerial photographs, satellite
images engineering drawing, and scanned pictures of building.

Property search and verification of land record.
Land application processing and administration.
Lagos State Ministry for Physical Planning

The Ministry is the apex body of Physical Planning in La§tae. It is responsible for the
formulation of Physical Planning policies and the coordination of physical development
within the State. It derives its statutory functions from section 3 line 246 of the State Urban
and Regional Planning Law No.20 of 2008 0ugh the Ministry is the policy making body,

it has the Urban and Regional Planning Board as its parastatal.

Lagos State Ministry of Women Affairs and Social Development:
has the responsibility

To promote Gender Equality and provide Empowerment f@slifor Socieeconomic
Development for people displaced by the project in Lagos State

To promote the survival, protection, participation and development of children
To promote family harmony and reduce juvenile delinquency

To provide care, support, rehbtation and empowerment for the vulnerable groups
(challenged persons, older persons, destitute and the likes)
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To collaborate and network with Nghovernmental Organisations, Professional Institutions
and other MDAs on issues affecting women, childrem@rdble ones.

Local Government Areas (LGAS)

The project will pass through four LGAs, three in Ogun St&wekoro, Ifo and Ado
Odo/Ota as well as Badagry LGA in Lagos State. These LGAs are involved in the ESIA
approval process. According to the EIA ack ttGAs will have representatives in the panel
that will review the report and advise the Minister to make decisions on the project. The
LGAs also have roles in the administration of lands in rural areas and hence, will be involved
in the resettlement prose as well as sites for the substations.

The Customary District Councils

The line route will pass through the Chiefdoms as several villages under them. The Obas
(traditional head of chiefdom) and Village Heads (Baales) have important role to play in the
project with respect to mobilization of the community members to support the project,
grievance redress, peace and security of personnel, equipment and facilities to be installed.
Close contact and regular consultation shall be maintained with customdsytbhoeighout

the life of the project

7.1.1.6Contractors

Each contractor shall appoint a qualified environmental manager who, after approval by the
PIU, will be responsible for daily managementsite and for the respect of management
measures from thESMP. This manager will report regularly to the environment and social
expert of the PIU during the entire construction period.

Contractors must hold all necessary licenses and permits before the work begins. It will befall
on them to provide to the PlUlalf the required legal documents, among which the signed
agreements with owners, authorizations for borrow pits and for temporary storage sites, etc.

7.1.1.7Communities

Leaders and traditional institutions of the potentially affected communitiesagsist in
public sensitization effort to advance implementation of ESMP. Training and awareness

TCN will identify, plan, monitor, and record training needs for personnel whose work may

have a significant adverse impact upon the environment or social ioosdiThe Project

recognises that it is important that employees at each relevant function and level are aware of
the Projectds environment al and soci al pol i
and responsibilities in achieving conformamgéh the policy and procedures.

This will be achieved through a formal training process. Employee training will include
awareness and competency with respect to:
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environmental and social impacts that could potentially arise from their activities (irgcludin
dust, biodiversity and soil/water contamination);

necessity of conforming to the requirements of the ESIA and ESMP, in order to avoid or
reduce those impacts; and

roles and responsibilities to achieve that conformity, including those in respect of change
management and emergency response.

The HSE Coordinator is responsible for coordinating training, maintaining emgiayeiag

records, and ensuring that these are monitored and reviewed on a regular basis. The HSE
Coordinator will also periodically vdyi that staff are performing competently through
discussion and observation.

Employees responsible for performing site inspections will receive training by drawing on
external resources as necessary. Training will be coordinated by the HSE coordinator prio
commissioning of the facilities. Upon completion of training and once deemed competent by
management, staff will be ready to train other people.

Similarly, the Project will require that each of the sulb nt r anstitutertising
programmes for & personnel. Each subcontractor is responsible for site HSE awareness
training for personnel working on the job sites. The subcontractors are also responsible for
identification of any additional training requirements to maintain required competency levels

The subcontractor training program will be subject to approval by TCN and it will be audited
to ensure that:

training programs are adequate;
all personnel requiring training have been trained; and
competency is being verified.

TCNOs tr ai niwilde fplloned to mmakengermanent staff, contractor staff and
temporarily hired staff aware of the ESIA and ESMP contents, their roles and responsibilities
in the implementation of the ESMP and the additional requirements related to international
standard.

7.1.2 Operational stage

7.1.2.1Responsibility

TCN after the transfer of operation will take a responsibility for the implementation of ESMP
during operational stage. The HSE coordinator of TCN will be the responsible for all
environmental and issue cdiading;

Communicate with the regulatory authorities and communities.
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Communicate with communities

Prepare relevant HSE documents,

Implement the necessary mitigation emasures as described in ESMO
Carry outmonitoring andorepare monitoring report

Conduet internal audit

7.5 OPERATIONAL CONTROL PROCEDURES

Each potentially significant impact identified in the ESIA will have an operational control
associated with it that specifies appropriate procedures, work instructions, best management
practices, rolegesponsibilities, authorities, monitoring, measurement and record keeping for
avoiding or reducing impacts. Operational controls are monitored for compliance and
effectiveness on a regular basis through a monitoring and auditing procedure described in the
ESMP.

Operational control procedures will be reviewed and, where appropriate, amended to include
instructions for planning and minimising impacts, or to at least reference relevant documents
that address impact avoidance and mitigation.

7.5.1 Managing Changes to Project Activities

Changes in the Project may occur due to unanticipated situations. Adaptive changes may also
occur during the course of final design, commissioning or even operations. The Project will
implement a formal procedure to mananges in the Project that will apply to all project
activities.

The objective of the procedure is to ensure that the impact of changes on the health and safety
of personnel, the environment, plant and equipment are identified and assessed prior to
changs being implemented.

The management of change procedure will ensure that:

proposed changes have a sound technical, safety, environmental, and commercial
justification;
changes are reviewed by competent personnel and the impact of changes is reflected in

documentation, including operating procedures and drawings;

hazards resulting from changes that alter the conditions assessed in the ESIA have been
identified and assessed and the impact(s) of changes do not adversely affect the management
of health, safetyr the environment;

changes are communicated to personnel who are provided with the necessary skills, via
training, to effectively implement changes; and
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the appropriate TCN person accepts the responsibility for the change.

As information regarding the ugartainties becomes available, the Project ESMP will be
updated to include that information in subsequent revisions. Environmental and social, as
well as engineering feasibility and cost, considerations will be taken into account when
choosing between padbte alternatives.

7.5.2 Emergency Preparedness and Response

TCN will prepare plans and procedures to identify the potential for, and response to,
environmental accidents and health and safety emergency situations and for preventing and
mitigating potentily adverse environmental and social impacts that may be associated with
them.

Emergency preparedness and response will be reviewed by TCN on at least an annual basis
and after the occurrence of any accidents or emergency situations to ensure thalkel@sgons
inform continuous improvement.

Emergency exercises will be undertaken on a regular basis to confirm adequacy of response
strategies. Investigations of accidents or incidents will follow formal documented procedures.

7.5.3 Checking and Corrective Acions

Checking includes inspections and monitoring as well as audit activities to confirm proper
implementation of checking systems as well as effectiveness of mitigations. Corrective
actions include response to @iftcontrol situations, noeoompliances, and non
conformances. Actions also include those intended to improve performance.

7.5.4 Monitoring

Monitoring will be conducted to ensure compliance with regulatory requirements as well as
to evaluate the effectiveness of operational controls and wtbasures intended to mitigate
potential impacts. Monitoring parameters are included in the ESMP table provided in Tables
7.4.1a and 7.4.1b.

Monitoring methodologies or processes must be put in place in order to ensure the efficacy of
the mitigation meases identified in the ESIA. Monitoring methodologies should be
established to address the following:

Alteration to the biological, chemical, physical, social and health characteristics of the
recipient environment;

Alterations in the interactions betweenojact activities and environmental and social
sensitivities, and interactions among the various sensitivities;

Monitor the effectiveness of the mitigation and enhancement measures;

Determination of long term and residual effects;
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Identification of Projecspecific cumulative environmental and social effects, if applicable;

Social monitoring is focused on following the community relations of TCN. The quarterly
FMEnv monitoring shall be performed with involvement of the communities. This joint
monitoring wil support good community relations, by creating trust and involvement;

At the construction site inspections should be performed on human resources procedures,
occupational health, safety and security risks management, emergency planning and the open
wateron malaria larvae; and

The recruitment, human resources procedures, HSE training and awareness of the labour
force in the construction as well as the operation phase should be monitored to know their
origin in line with the local content plant and the lesEknowledge and awareness on the
code of conduct, STD prevention and occupational H&S measures.

The FMEnv guidelines require an environmental monitoring plan as part of an ESIA. The
aim of the monitoring programme is to ensure that the negative emérdgal and social
impacts identified in this ESIA are effectively mitigated in the construction and operation
stages of the proposed Project.

7.5.5 Auditing

Beyond the routine inspection and monitoring activities conducted, audits will be carried out
by TCN to ensure compliance with regulatory requirements as well as their own HSE
standards and policies. Audits to be conducted will also cover the subcontraetepseid
monitoring and inspection activities. The audit shall be performed by quak&fdied the
results shall be reported to TCN to be addressed.

The audit will include a review of compliance with the requirements of the ESIA and ESMP
and include, at a minimum, the following:

completeness of HSE documentation, including planning docsraedtinspection records;
conformance with monitoring requirements;

efficacy of activities to address any roonformance with monitoring requirements; and
training activities and record keeping.

There will be a cycle of audits into specific areas of tteeet. The frequency of audits will
be risk based and will vary with the stage of the Project and will depend on the results of
previous audits.

Regulatory compliance audit is a mandatory requirement to be carried out by independent
accredited consultar@very three years during operation phase and the reports submitted to
Federal Ministry of Environment.
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7.5.6 Corrective action

l nvesti gamiisngd aorénaat ual i ncident after it
lessons and information that canused to prevent similar or more serious occurrences in the
future.

TCN will implement a formal nowompliance and corrective action tracking procedure for
investigating the causes of, and identifying corrective actions to, accidents or environmental
or saial noncompliances. This will ensure coordinated action EPC Contractor and its
subcontractors. The HSE coordinator will be responsible for keeping records of corrective
actions and for overseeing the modification of environmental or social protecticedpres
and/or training programs to avoid repetition of hoonformances and nezompliances.

7.5.7 Reporting

Throughout the Project, TCN will keep the regulatory authorities informed of the Project
performance with respect to HSE matters by way of wrigitus reports and fateface
meetings. TCN will prepare a report on environmental and social performance and submit it
to FMEnv. The frequency of this reporting will be determined by FMEnv, in a letter of
approval of the project. These reports areppgred as part of requirements for impact
mitigation monitoring to be carried by FMENV, OGMENV and LAMENV.

If required, TCN will provide appropriate documentation of HSE related activities, including
internal inspection records, training records, and repdot the relevant authorities.
Subcontractors are also required to provide HSE performance reporting to TCN on a regular
basis through weekly and monthly reports. These will be used as inputs to the above.

7.6 Grievance Mechanisms

During implementation othe ESMP, it is possible that disputes/disagreements between the
project developer and the PAPs will occur. There are great challenges associated with
grievance redress especially in a linear project of this magnitude. A grievance procedure
based on commitly grievance resolution channels, regulatory agencies and finally the law
courts for resolution of the disputes and complaints.

7.6.1 Customary Mediation

All the communities affected by this project have internal mechanisms for resolution of
disputes thragh the customary chiefdoms. Such customary avenues should provide a first
culturally and amicable grievance procedure that will facilitate formal and/or informal
grievance resolution.

A Customary Grievance Redress Committee shall be set upebPIU in @ch LGA to
address compl aints. PAPs6 complaints shoul d
the customary chief, who in turn will invite the PIU. The PIU and the customary chiefs and
other council in chief will try to resolve the issue amicabfythe complaint cannot be
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resolved at this level, or if the plaintiff is not satisfied with the settlement proposed, the
matter should be reported to the regulatory agencies.

7.6.2 Regulatory Agencies

Lagos and Ogun States Ministry of Environment andRéederal Ministry of Environment

have the statutory responsibility for an oversight and monitoring the implementation of the
ESMP. The agencies shall pronounce judgement on any environmental complaint or dispute
reported to them based on regulatory requinets. At this stage if the plaintiff is still not
satisfied with the settlement, he/she can then proceed to the official legal procedures.

7.6.3 Courts of Law

The judicial process in accordance with applicable laws will be followed and the law courts
will pass binding judgment on the matter.

7.6.4 Grievance Resolution Procedures

The first level is the Village Chief and the PIU: The aggrieved person shall first report the
matter to the Village Chief for resolution. Issues that can be resolved at thisniguele,
ownership tussle, management of deceased property, boundary issues, etc. The type of issues
to report to the PIU for possible include, perceived damage to property or means of
livelihood, incorrect PAP data, inadequacy of compensation receiteedf the issue is not
resolved at this stage, it can then be escalated to customary mediation described in Section
7.6.1 and if still no acceptable resolution is achieved, the parties may choose to go to the
regulatory agencies and thereafter to the tcamraccordance with laws of the Federal
Republic of Nigeria. Figure 7.3 illustrates the procedure for grievance resolution.

Figure 7.3 Grievance Resolution Procedure
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