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LIST OF ABBREVIATIONS AND ACRONYMS

% Percentage

(M Threatened species

°C Degree centigrade

°F Degree Fahrenheit

AAS Atomic Absorption Spectrometer

Ag Silver

AIDS Acquired Immuno-Deficiency Syndrome
AlS Invasive species

ALARP As Low As Reasonably Practicable

AM Ante meridian

ANFO Ammonium Nitrate fuel Oil

APHA American Public Health Association

AQN Air Quality and Noise

ARD Acid rock drainage

ASTM American Standard and Testing Methods
ATR Africa Traditional Religion

Ba Barium

BAP Biodiversity Action Plan

BAT Best Available Technology

BCG Bacillus Chalmette-Guerin

BMI Body Mass Index

BOD Biological Oxygen Demand

BREF Best available technical Reference document
Ca Calcium

CBO Community Based Organization

Cccp Cement Closure Plan

Cd Cadmium

CDM Clean Development Mechanism

CEMPS Construction Environmental Management Plan
CEO Chief Executive Officer

Cfm Cubic feet per minute

Cfu/ml Colony forming unit per millilitre

CHMP Cultural heritage management plan
CHSP Community Health and Safety Plan
CITES Convention on International Trade in Endangered Species
Cm Centimetres

CMP Construction Management Plan

CNS Central nervous system

co Carbon monoxide

Cco, Carbon dioxide
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COoD
CPKO
Cr
Cu

D

D

dB
DBH
DCS
DD
DNA
DO
DPT

EBRD
EC

Ef
EHS
EIA
EIS
EL
EMP
EMP

EMPRITP

EMS
EN
END
EPA
EPFI
EPRP
ESIA
ESIA
ESMP
ESPS
EU
FAS
Fe
FEPA
FGDs
FLS

Chemical Oxygen Demand

Crude Palm Kennel QOil

Chromium

Copper

Menhinick’s Index (D).

Margalef’s Richness Index (d)

Decibels

Diameter Breast Height

Distributed Control System

Data Deficient

Deoxyribonucleic Acid

Dissolved Oxygen

Diphtheria pertussis tetanus

EASTINGs

European Bank for Reconstruction and Development
Electrical conductivity

Emission Factor

Environmental Health and Safety
Environmental Impact Assessment
Environmental Impact Statement
Exploratory License

Environmental Management Plan
Environmental Monitoring Plan
Environmental Monitoring Programme and Resources
Implementation and Training Program
Environmental Management System
Endangered

Environmental Noise Directive

Environment Protection Act

Equator Principle Financial Institution
Emergency Preparedness and Response Plan
Environmental and Social Impact Assessment
Environmental and Social Impact Assessment
Environmental and social management plan
Environmental and Social Policy Statement
European Union

Ferrous Ammonium Sulphate

IRON

Federal Environmental Protection Agency
Focus groups Discussions

FL Smidth
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FM Frequency modulation

FMEA Failure Mode and Effects Analysis

FMEnv Federal Ministry of Environment

G Grams

GDP Gross Domestic Product

GHG Green House Gases

GHS Globally Harmonized System

GIIP Good Industry International Practice

GIS Geographic information system

GIT Gastro-intestinal Tract

GM General Manager

GPS Global Positioning System

H,S Hydrogen sulphide

Ha Hectare

HAZID Hazard Identification

HAZMATS Hazardous materials

HAZOP Hazard and Operability

HBV Hepatitis B Virus

HEMM Heavy Earth Moving Machinery

HFO Heavy Fuel Oil

HGL Honeywell Group Limited

HIA Health Impact Assessment

HIV Human Immuno-deficiency virus

HPLC High Performance Liquid Chromatograph

HRRP Habitat removal and re-instatement plan

Hs Shannon and Weiner diversity index

HSD High speed diesel

HSE Health, Environment and Safety

i.e. That is

IAA International Atomic Agency

IEC Information Education and Communication

IFC International Finance Corporation

IFF Intergovernmental Forum on Forests

ILO International Labour Organisation

IMCO Inter-governmental Maritime Consultative Organization

IPF Intergovernmental Panel in Forests

IPIECA The international petroleum industry environmental conservation
association

IPPC Integrated Pollution Prevention and Control

1Q Intelligence quotient

ISO International Organization for Standardization
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1SQG
ISWMS
ITCZ
ITD
IUCN

J

JICA

K

kg/yr
KW
LASEPA
LAWMA
LC

LCD
LCP
LFN
LGA
LIDAR
Log
LPFO
LSG
m>/hr
MC
MCC
MCTC
MDA
Mg
MG
mg/kg
mg/|
MGW
Ml

ML
MLA
mm
mm/sec
MMSD

MoU
mS/cm
MSDSs

International Quality Sediment Guidelines
Integrated Solid Waste Management Scheme
Inter-tropical convergence zone
Inter-tropical discontinuity

International Union for Conservation of Nature
Species Equitability

Japanese International Cooperation Agency
Potassium

Kilogram per year

Kilowatt

Lagos State Environmental Protection Agency
Lagos State Waste Management Agency
Least concerns

Liquid Crystal Detector

Large Combustion Plants

Laws of the Federation of Nigeria

Local Government Area

Light detection and ranging

Logarithm

Low Pour Fuel Qil

Lagos State Government

Metre cubic per hour

Mifor Consult

Manual classified Count

Manual Classified Turning Count
Ministries, Department and Agencies
Magnesium

Milligram

Milligram per kilogram

Milligram per litres

Mega watts

Millilitres

Metals leaching

Mining Lease Area

Millimetre

Millimetre per seconds

Ministry of Mines and Steel Development
Manganese

Memorandum of Understanding

Micro Siemens per centimetre

Material Safety Data Sheets
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mT
MTPA
MW

NA

Na
NBAP
NBS
ND

NE
NEEDS
NEITI
NERP
NES

NESREA

NG
NGOs
Ni
NIMET
NO
NO;
NPC
NT
NTU
OGEPA
OHSAS
OPIC
0OSG
PAG
PAH
Pb
PCB
PCBs
PH
PM
PM
PNS
PO,
PPE
PPE

Tropical Maritime

Million Tonnes Per Annum

Mega Watts

NORTHINGS

Not Available

Sodium

National Biodiversity Strategy and Action Plan
The National Bureau of Statistics

Not Detected

Not evaluated

National Economic Empowerment and Development Strategy
Nigerian Extractive Industry Transparency Initiative
National Emission Reduction Plan

Nigeria Environmental Society

National Environmental Standards and Regulations Enforcement
Agency

Nitro-glycerine

Non-Governmental Organizations

Nickel

Nigerian Meteorological Agency

Nitrogen oxides

Nitrates

National Population Commission

Not- Threatened

Nephelometric Turbidity Unit

Ogun State Environmental Protection Agency
Occupational Health and Safety Assessment Series
Overseas Private Investment Corporation
Ogun State Government

Management of potentially acid generating
Polycyclic aromatic hydrocarbons

Lead

Polychlorinated Biphenyl

Polychlorinated biphenyls

Power of hydrogen (hydrogen ion)

Post meridian

Particulate Matter

Peripheral nervous system

Phosphates

Personal Protective Equipment

Personal protective equipment
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ppm
PSD
PTDF
PVC

QA

QcC
QHSE
RBDPKO
RBDPO
RL

RP

RTI
SDOS
SDP
SEMA
SEPA
SIA
SMCL
SNCR
SO,

Sol
SOPs
SPL
SPM
SPO
SPSS
Sgm
STDs
SUVs

TBA
TC
TC
TCN
TDS
TFR
THB
THC
THF
THUB
THUF

Parts per million

Particulate Size Distribution
Petroleum Trust Development Fund
Polyvinyl chloride

Quality Assurance

Quality Check

Quality Health Safety and Environment
Refined Bleached Deodorized Palm Kernel QOil
Refined Bleached Deodorized Palm Qil
Reduced Level

Regeneration potential
Respiratory Tract Infection

Sustainable development organizational structure
Sustainable Development Plan

State Emergency Management Agency
State Environmental Protection Agency
Social Impact Assessment

Secondary Maximum Contaminant Level
Selective Non-catalytic Reduction
Sulphates

Sphere of influence

Standard Operating Procedures

Sound pressure level

Suspended particulate matter

Special Palm Qil

Statistical package for the social sciences
Square meter

Sexually Transmitted Diseases

Sport Utility Vehicles

Turbidity

Traditional Birth Attendants

Tropical Continental

Total Coli form

Transmission Company of Nigeria

Total Dissolved Solids

Total Fertility Rate

Total Heterotrophic Bacteria

Total hydrocarbon content

Total Heterotrophic Fungi

Total Heterotrophic Utilizing Bacteria
Total Heterotrophic Utilizing Fungi
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TL
TLV
TOC
ToR
TPM
TSC
TSS
T
UDHR
UN
UNCBD
UNDP
UNESCO
UNIDO
usD
USDA
USEPA
uv

Vv
VOCs
VU
WB
WCMC
WHO
WMF
WRC
YF

Zn
ug/L
uS/cm

Transmission line

Threshold Limit Value

Total Organic Carbon

Terms of Reference

Total particulate matter

Time Species Count

Total Suspended Solid

Tetanus toxoid

Universal Declaration of Human Rights

United Nations

United Nations Convention on Biological Diversity
United Nations Development Program

United Nations Educational, Scientific and Cultural Organization
United Nations Industrial Development Organization
United States Dollar

United States Department of Agriculture

United States Environmental protection Agency
Ultra-Violet

Vanadium

Volatile Organic Compounds

Vulnerables

World Bank

World conservation Monitoring Centre

World Health Organizations

Waste Management Facility

Watersheds Regulation Committee

Yellow Fever

Zinc

Microgram per litre

Micro Siemens per centimetre
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EXECUTIVE SUMMARY

Project Background

Nigeria has realized strong economic growth, until 2016 when the economy went into recession.
However, stronger growth is projected for the future due the new anti-corruption posture of the
Government as well 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 achieving transmission
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 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 project in Lagos and Ogun States (“Lagos and Ogun States
Transmission Project” or “ the entire project” ) is to be financed through a loan (Japanese ODA
loan) from Japan International Cooperation Agency (JICA). The Transmission Company of
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 transmission lines and 5 high voltage
substations. For the purpose of ESIA and RAP study, the entire project is divided into 3 sections,
Lotl, Lot2 and Lot3. Transmission Company of Nigeria (TCN) has mandated the EEMS Limited
to conduct Line Route Study, Environmental and Social Impact Assessment (ESIA),
Environmental and Social Management Plan (ESMP) and Resettlement Action Plan for Lot 3 of
the project consisting of the following components, with total length of 87.7km

e 330kV D/C Transmission Line from Ejio to Ajegunle, with estimated length of 29.5km.

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

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

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

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

e New substation at Badagry (2x60MVA, 132/33kV).
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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 1992. And in conformance with Nigerian legislations, JICA guidelines for
environmental and social considerations, the 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 Management Plan (ESMP). The present
document is the ESIA report of the Lagos and Ogun States Transmission Projects (LOT3).

The Proponent

Transmission Company of Nigeria (TCN), wholly owned by the Federal Government 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 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 their areas 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.

Being one of the 18 unbundled Business Units under the Power Holding Company of Nigeria
(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.

Policy, Legal and Institutional Framework

Section 20 of the constitution of Nigeria (1999), makes it an objective of the Nigerian State to
improve and protect the air, land, water, forest and wildlife of Nigeria. And Section 12
establishes, though impliedly, that international treaties (including environmental treaties)
ratified by the National Assembly should be implemented as law in Nigeria. Furthermore,
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 environment to
give these rights effect.

The national policies relevant to this project are as follows;

¢ National Environmental Policy

e National Energy Policy

¢ National Land Policy

¢ National Social Protection Policy
e National Gender Policy

The laws and regulations relevant to the project include the 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) Act,
2007

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

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

The Endangered Species Act, CAP E9, LFN 2004; protects endangered species.

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

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

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

Workers’ Compensation Act, 1987; provisions for the payment of compensation to
workmen for injuries suffered in the course of their employment and compulsory
insurance covers employees of all categories

National Environmental Regulations established by NESREA based on Section 34 of the
NESREA Act, 2007. Those relevant to this project include Effluent Limitations,
management of Solid and Hazardous Waste and Pollution Abatement in Industries
Generating Wastes.

Ogun State Environmental Protection Agency (OGEPA) Law of 1995

Ogun State of Urban and Regional Planning Law No 20 of 2005

Environmental Management (Miscellaneous) Provisions Law, 2004

Lagos State Environmental Management Protection Law, 2017 (“EMPL 2017”)

The international conventions, to which Nigeria is a signatory, relevant to this project are as
follows:

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 Species of Wild Animals (1973)

Convention to Combat Desertification (1994)
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e United Nation Framework Convention on Climate Change (UNFCCC) 1992.
e International Union for Conservation of Nature and National Resources (IUCN)
Guideline, 1996.

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

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

e Human and Peoples’ Rights on the Rights of Women in Africa in 2005
e Civil and Political Rights Covenant
e Economic, Social and Cultural Rights Covenant
e Convention on the Elimination of All Forms of Violence Against Women
e Convention on the Rights of the Child
e |LO Occupational Safety and Health Convention, 1981
e ILO Conventions and Core Labour Standards
e World Bank Safeguard Policies
e JICA Guidelines for Environmental and Social Considerations
e |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 laws and regulations. On the other hand,
the difference to be considered is that environmental items of social environment such as gender,
children’s right, local conflict of interests, misdistribution of benefit and damage are not included
in laws and regulations related to public participation and information disclosure.

ESIA Terms of Reference

In line with the Nigeria’s EIA procedural guidelines (FEPA, 1995), the Terms of Reference
(ToR) for the ESIA of the proposed project approved by the FMEnv’s had the following
objectives:

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

e Outline the general scope of the ESIA study including the overall data requirements on the
proposed project and affected environment.

e 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 such impacts ; and eventually developing an effective
Environmental and Social Management Plan (ESMP) for the project.

Project Justification

Lagos and Ogun State to a certain 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 premises — technical, economic
and environmental and social. Technically, the technologies, materials and equipment and
personnel are available. On the economic premise, the funds for its execution are available and
the project output is awaiting uptake by the consumers through lkeja, Eko and Ibadan DISCOs in
return for tariff payments. Environmental and social sustainability stem from the complete
acceptance of the project by host communities, the careful identification and mitigation of
project negative impacts and TCN’s commitment to the implementation of all developed
project’s management plans.

Analysis of Project Alternatives

Three options were considered - the do-nothing option which would result in the continuation of
reliance on the present insufficient and unreliable transmission network around Lagos, further
resulting to the use of domestic and industrial generators which would lead to increase gaseous
emissions with its associated health effects.

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 to bear on the economy positively. The
first two options were therefore rejected in favour of 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 land, distance and corridor for the associated transmission line were
considered.

Multi-criteria analyses were used to analyse the alternative line routes, which took into
consideration of the economic, technical, environmental and social criteria to arrive at the
optimal alternative.

Considering technology, two alternatives were analysed for the substations. The Air-insulated
Substations (AIS) was chosen for all the substations because it is easier to operate and maintain
as well as less expensive compared to the Gas-insulated Substation (GIS).
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Project Description

The proposed Lagos and Ogun States transmission project is a power transmission project that
connects three proposed new substations at Ejio, Ajegunle and Badagry as well as the existing
Agbara substation.

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 commence in 3™ quarter in 2019, and actual construction
works of the transmission line will commence in last quarter 2020 and take between 24 to 36
months to complete. The project will be implemented according to the following phases.

1) Phase I: Pre-construction

2) Phase Il: Construction Phase

3) Phase IlI: Operations and Maintenance Phase
4) Phase IV: Decommissioning/Closure

This last phase comes at the end of project’s lifespan and will involve in the minimum,
decommissioning audit, dismantling and removal of structures, site restoration.

The Line Route

A 50m width clearance for 330kV line 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 (Ejio-Ajegunle): 29.1 x 1000 x 50 = 1,455,000 m* (145.5 ha)

ii.  For 132kV Line (Ajegunle-Agbara): 22.5 1000 x 30 = 675,000m? (67.5 ha)
iii.  For 132kV Line (Ajegunle-Badagry): 34.6 1000 x 30 = 1,038,000m? (103.8 ha)
iv.  Less shared common tower for the 132Kv: 6 x1000 x 30 = -180,000 m? (18.0 ha)

Giving a total of 2,988,000 m*> = 298.8 hectares

The Substations

The proposed project in LOT3 comprises of four substations, three 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:

e For Voltage control mechanism through the transformers to step-up or step-down the
system voltage as case might be, thereby lowering transmission losses.

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

e For load shedding purposes on the distribution network there maintaining system balance.

Page | xxxi




ESIA of Lagos and Ogun States Transmission Project

Main facilities to be installed at the substations:

e All transformers of different sizes and ratings as capture in 3.3 above.
e All breakers and isolators.

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

e Cable trenches, oil sumps and drainage channels.

The Conductors, Insulators and Fittings

The following types of insulators were considered for this project:

e 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 grip suspension 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.

e For mechanical protection, Buchholz, high temperature, oil level relays including no-load
time changer protection and all will be incorporated.

e The electrical aspect on the other hand shall consist of numerical low impedance
differential protection, high impedance restricted earth fault for each star 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
considered very important 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 locations at Ejio and
Ajegunle as well as at Agbara Industrial Estate. No construction of residences will be needed for
these base camps as there good hotels around the areas can accommodate workers close to all the
worksites. However, storage facilities for equipment and 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. Access will also
be required to temporary sites needed for storing conductor drums, winching and braking
equipment during the overhead earth wire stringing.
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e
Workforce and Hours of Operation

Labour requirements for this project 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 a number of others engaged on miscellaneous other activities.

Due to the nature of activities to be undertaken, most of the construction program 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 Maintenance: As outlined in TCN Easement 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 growth of 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 shall be included in the project’s
ESMP.

Wastes Generation and Management

The list 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 many workforces.

iii.  Scrap metals — from cuttings, fittings, pylon member, nuts, bolts, and welding etc.

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

V.  Nylons/Plastics — from human activities wrappings, water sachet, 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 secondary business
group.
viii.  Operational activities — 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., packages, concrete, etc, dumping of remaining wastes at
approved sites)

b. liquid waste (sewage from site camps will be vacuum-sucked into septic tanked trucks
and taken to sites approved by OGEPA or LASEPA.

c. spent oils generated during transformer fillings, retrofitting and 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 schedule indicates construction commencement in Q3 2019 and
commissioning scheduled for Q4, 2021.

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 various phases of the project:

e pre-construction phase
e construction phases
e operation phase, and

e decommissioning phase

This analysis is based on a cause/effect matrix between project-related impact sources and
valued environmental and social components. Impacts are defined 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 the project 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 occurrence, based on the ESIA report of the Abuja Power Feeding Transmission
Scheme.

Anticipated Socio-Economic Benefits

The potential socio-economic benefits that will arise due to the commencement of the project
includes

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

e Direct employment to qualified Nigerians and local inhabitants
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Increased revenue to state and through payment of electrical bills

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

Availability of land for alternative use, after project decommissioning

Potential Negative Impacts

Environmental issues identified may involve negative impacts includes;

The use of energy and non-renewable resources;
Depletion of ecosystem resources and potential soil and water pollution
More burden on local infrastructures

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

Occupational health and safety

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 enhancement for 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 but does not absolve TCN from the overall responsibility of ownership.

Mitigation Measures During Pre-construction and Construction Phases

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

The grievance mechanism in the RAP report to address complaints at the local level
needs to be implemented by TCN and the action parties.

Develop and implement stakeholder engagement plan for each phase of the project. EPC
contractors are responsible during construction, while HSE Dept of TCN during
operations

Engage actively and activate the grievance resolution mechanism.
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e Undertake revegetation planting agro-forestry trees that increase availability of fodder or
fruit trees, to maximize livelihood benefits for local population.

e Carefully select the landing area of falling trees to minimize damages to crops.

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

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

e Maintain equipment and machinery in good running condition, including brakes, mufflers
and silencers, and catalysers.

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

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

e Comply with TCN Corporate Policy on Occupational Health and Safety.

e Require all contractors and sub-contractors to comply with relevant World Bank (WB)
health and safety requirements,

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

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

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

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

e Communicate with communities effectively and involve their representatives.

e Employ non-skilled and semi-skilled labour, where available and provide training in
relevant skills needed by the project to enable community members participate.

Page | xxxvi




ESIA of Lagos and Ogun States Transmission Project

Encourage the recruitment of female workers.

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

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

Mitigation Measures During Operations Phase

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

Prepare and implement an Emergency Response Plan.

Keep Spill Containment Kits readily accessible in the event of an accidental spill and
ensure on-site staff is trained in spill response.

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

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

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

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

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

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

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

Schedule ROW maintenance activities to avoid breeding and nesting seasons of bird
species with special statuses.

Undertake monitoring of natural resources exploitation and implement a sensitization
program in order to educate and increase local communities’ awareness on natural
resources protection.
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-

Only excavate 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 labour from 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 to reduce bushfire and slash and burn practices under and
close to the powerline.

Install warning signs and anti-climbing device pylons.

Ensure the development of local and regional emergency plans in case of infrastructure
breakdowns, especially near roads or residential 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 developed for the project as follows;

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 spills

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

use of electric transformers

spills of dielectric oil

AN NN Y U NN

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
plan’s procedures. Each worker will be trained to know the warning and intervention procedures
in the event of an emergency.

Performance Monitoring and Surveillance

Performance monitoring are 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:

e Monitoring of the implementation of identified management measures and plans, during
pre-construction and construction phases.

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

¢ 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 Environment in
conjunction with Regulators of other tiers of Government [state and LGAS]. The monitoring plan
consist of environmental components/parameters to be monitored, objectives/targets, frequency,
methods, responsibilities and locations. Reports of internal monitoring 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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w’ /
- Overseeing the application of management or enhancement measures contained in the ESIA
and in plans and specifications.

- Conducting on-site work inspections, reporting all non-conformities, new issues or impacts
not previously identified to the contractor.

—> Supervising higher impact activities or activities occurring in sensitive 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 the quality 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 work is performed 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 by the PIU from their operating budgets. The surveillance of
the job site and associated costs are included in the terms of the contractor's agreement 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 of Nigeria (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 stations to the load centres across the country and beyond, ensuring efficient
and cost-effective transmission, system operation, and improved service delivery. TCN is also
responsible for the management of assets of the High Voltage Transmission System
Operations, generation 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 when the economy went into
recession. However, stronger growth is projected for the future due the new anti-corruption
posture of the Government as well 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
achieving transmission 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 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 transmission line project in Lagos and Ogun States
(“Lagos and Ogun States Transmission Project” or “the entire project”) is to be financed
through a loan (Japanese ODA loan) from Japan International Cooperation Agency (JICA).
The Transmission Company of 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 transmission lines and 5 high voltage
substations. For the purpose of ESIA and RAP study, the entire project is divided into 3
sections, Lotl, Lot 2 and Lot 3. Transmission 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 Plan (ESMP) and Resettlement Action Plan
for Lot 3 of the project (hereinafter “the project” or “proposed project”) consisting of the
following components;

e 330kV D/C Transmission Line from Ejio to Ajegunle, with estimated length of

29.5km.

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

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

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

Specifically, following studies shall be conducted.

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

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

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

The project is financed through a loan from Japan International Cooperation Agency (JICA),
as part of the development of power transmission infrastructure in the South-Western Region
of Nigeria.

This type of project must undergo an environmental and social impact assessment as required
by the EIA Act No. 86 of 1992. And in conformance with Nigerian legislations, JICA
guidelines for environmental and social considerations, the 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
Management Plan (ESMP).

1.1.2 The Proponent

Transmission Company of Nigeria (TCN), wholly owned by the Federal Government of
Nigeria and having its headquarters 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 sectors on 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 their areas 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.

Page 2 of 455



ESIA of Lagos and Ogun States Transmission Project

Being one of the 18 unbundled Business Units under the Power Holding Company of Nigeria
(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 includes the following

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

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

e Load forecasting and system expansion planning.

e Acquiring the necessary ancillary service for defined reliability and quality service
standards.

e Managing the market settlement system.

e Development of the network through the construction of new transmission lines and
substations for efficient Transmission and System operations, hence all 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 the company’s
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 Environment for the 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 divided into three (3) Lots and the proposed project subject to this ESIA is Lot 3,
which is 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 length of 87.7 km,
consisting of 29.5km from Ejio (Arigbajo) to Ajegunle (New Agbara), 21.7 km from
Ajegunle to Agbara and 36.5 km from Ajegunle to Badagary. The Ajegunle to Agbara and
Ajegunle to Badagry lines share a common multi-circuit tower for 6.7 km. The three
substations 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 States Showing the Proposed Project (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 environment as well as socio-economic
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, including sites, technology,
layout, etc;

Identify and assess the anticipated environmental and social impacts of the proposed
projects — 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 Nigeria, TCN 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 under meaningful 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 (ESIA) will cover at minimum, but will
not be limited to the following aspects:

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

e Analysis of applicable international policies, guidelines and standards (Japan
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).

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

e Assessment of project impacts, disaggregated to construction, operation and
decommissioning; disaggregated into temporary and permanent impacts.

e ldentification of Project Affected People and of severity of impacts; assessment of
adverse as well as of beneficial impacts

e Analysis of alternatives, with an overall description of related impacts
e Assessment of the cumulative potential impacts

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

e Institutional arrangements for environmental and social management, including
staffing and capacity building plan

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

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

Scope of project component for Lot 3 are as follows; —
e Ejio — Ajegunle 330kV D/C Transmission Line
e Ajegunle — Agbara 132kv D/C Transmission Line
e Ajegunle — Badagry 132kv D/C Transmission Line
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e 2x150MVA, 330/132kV + 2x60MVA 132/33kV Substation at Ejio
e 2x150MVA, 330/132kV + 2x60MVA 132/33KkV Substation at Ajegunle
e 2Xx60MVA, 132/33KkV 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 and protecting the environment and makes provision for it in the following
relevant sections:

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

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

e 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 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;
Sanitation 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
Property.

It also contains Nigeria’s commitment to ensure that the country’s natural and built
environment is safeguarded for the use of present and future generations. This commitment
demands that efficient resource management and minimization of environmental impacts be
the core requirements of all development activities. Accordingly, this Policy seeks to promote
good environmental practices through environmental awareness and education. The project
will have effects on biophysical and human environment, as a result it 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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e To ensure the development of 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.

e To guarantee increased contribution of energy productive activities to national
income.

e 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.

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

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

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

e Energy Financing: Indigenous participation. Financing.

e Planning and Policy Implementation: 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 policy.

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 use and common 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 grant statutory 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 the government 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 occupier with 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 towards 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 related decisions 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 the national land policy.

D. Sacial 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 National Social Insurance Trust Fund drafted a social security strategy.
The social protection policy approached social protection using a life-cycle 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 plan, most 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 labor-intensive programmes). Moreover, in
practice, programmes to date have been focused largely on conditional cash transfers and two
health financing mechanisms driven by the federal government with little inter-sectoral or
state-federal coordination. A significant number of actors are involved in funding and
implementing social protection, including those from government, donors, international non-
governmental organizations and civil society. Federal government-led social protection
includes three main programmes:

e the conditional cash transfer In Care of the People (COPE) (funded initially through
the DRG fund) targeted at households with specific social categories (those with
children of school-going age that are female-headed or contain members who are
elderly, physically challenged, or are fistula or HIV/ AIDS patients

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

e the community-based health insurance scheme, which was redesigned in 2011 because
the previous scheme had design challenges Other social assistance 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 programmes for girls’ education (in three states), child
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 sub-components (although not as the primary objective),
including nutrition, health and education support. Labour market programmes include
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federal-and state-level youth skills and employment programmes, and Nigeria also has
agricultural subsidies/inputs.

The project will have effects on the social aspects 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 Assessment (EIA) 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 sets the EIA
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 EIA guidelines
(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 property rights, 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 every State of
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 and non-urban or local areas. The
administration of the urban land is 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 “deemed”.

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 grant statutory 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 of any 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 grants is 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 within an area
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 the land (Section 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 value of the unexhausted
development as at the date of revocation. (Section 6) (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 for the same purposes (section 6) (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 amount of such 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 land directly 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 long-lived crops or trees, fencing walls, roads and irrigation or reclamation
works, but does not include the result of ordinary cultivation other than growing produce.

Developed Land is also defined in the generous manner under Section 50(1) as follows: land
where there exists any physical improvement 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 that compensation is not payable on vacant land on which there
exist no physical improvements resulting from the expenditure of capital or labour. The
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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 perhaps in equal
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 of section 6(5) of the Act, which makes compensation payable to the
holder and the occupier according to their respective interests, gives a pre-emptory directive
as to who shall be entitled to what.

Again, the Act provides in section 30 that where there arises any dispute as to the amount of
compensation calculated in accordance with the provisions of section 29, such disputes shall
be referred to the appropriate Land Use and Allocation Committee. It is clear from section 47
(2) of the Act that no further appeal will lie from the decision of such a committee. If this 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 proceeded on the basis 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 appointees of the 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:

e In respect of 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.

e 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 appropriate officer less
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 of the appropriate officer.

e 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 portion of land,
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 not affected 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
quantum of compensation shall follow that outlined in paragraph (ii) 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.

iii. Electric Power Sector 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:

e The monitoring and regulation of the electricity industry
e Issuance of licenses to market participants, and
e 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 that land is required by a license for purpose of
generation or distribution of electricity. Section 77 (9) states: “where the President issues a
notice under sub-section 6, the Governor shall in accordance with the provisions of section
28(4) of the Land Use Act, revoke 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
accordance with the provisions of the Land Use Act”.

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

Administered by the Ministry of Environment, the National Environment Standards and
Regulations Enforcement Agency (NESREA) Act 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 worth noting:

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

e 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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e Section 27 prohibits, without lawful authority, the discharge of hazardous 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, for every day 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:

e Section 30 (3) requires a building plan to be drawn by a registered architect or town
planner.

e Section 39 (7) establishes that an application for land development would be rejected
if such development would harm the environment or constitute a nuisance to the
community.

e Section 59 makes it an offence to disobey a stop-work 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 N50, 000.

e Section 72 provides 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:

e Section 6 provides for a punishment of life imprisonment for offenders as well as the
forfeiture of land or anything used to commit the offence.

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

e 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 transformer oils at
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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vii.  The Endangered Species Act, CAP E9, LFN 2004

This Act focuses on the protection and management of Nigeria’s wildlife and some of their
species in danger of extinction as a result of over exploitation. These sections are noteworthy:

e Section 1 prohibits, except under a valid license, the hunting, capture or trade in
animal species, either presently or likely, in danger of extinction.

e Section 5 defines the liability of any offender under this Act.

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

Certain sections of the line route of this project will 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, 1987 (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 desire to protect the workers and other professionals against
exposure to occupational hazards. The director of factories at the Federal Ministry of
Employment, labor and productivity is responsible for the administration of the provisions or
requirements of this Act. 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 sites, such as the
type to be undertaken under the Project. 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. Sections 54 to 58 which deal
with employment of women, prescribed period of absence from work 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 as nurses. Sections 59-64 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 particular industries. 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 minimum 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. Workers’ Compensation Act, 1987

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 places. All types 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. The project will employ both skilled and non-
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:

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

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

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

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

e National Environmental (Control of Bush/Forest Fire and Open Burning) Regulations,
S.1.15 of 2011; and

e National Environmental (Soil Erosion and Flood Control) Regulations, S.1.12 of 2011

Xii. ElA Procedural Guidelines

This procedure prescribes the steps to be followed in the EIA process from project conception
to commissioning and post commissioning impact 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
guidelines 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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Figure 1.3 The EIA Process of FMEnv
xiii.  EIA Sectoral Guidelines (Infrastructures)

This provides general guidelines for EIA of projects in infrastructure sectors of Nigeria, with
specific details for sub-sectors. The Electrical transmission sub-sector 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 2005: Established the 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 by the Governor. 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 Environmental Management Protection Law, 2017 (“EMPL 2017”): This
Law consolidates all the Laws and Regulations applicable to the management, protection and
sustainable development of the environment in Lagos State. It deals with modern
cosmopolitan environmental 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,
gardens and parks, etc. Key requirements related to this project are as follows;

It is mandatory for all waste collection, transportation, recycling, sorting, treatment
and disposal businesses to only operate in Lagos State under a Licence issued, by the
Lagos Waste Management Authority (“LAWMA?”). Therefore, the EPC contractor
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 keep their premises 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 securely tied and fastened plastic bags or leak proof
dustbins, or covered litter bins.

Prohibition of objectionable loud noises, except where a Licence is obtained prior to
the commencement of a noise generating activity.

Prohibition of street trading, for which 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 1 day of January of every calendar year, an Environmental Development
Levy to the Lagos State Environmental Protection Agency (“LASEPA”).

The dumping and burying of any untreated, injurious gases, toxic or radioactive
waste or substances, without a government 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 into the 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
Water Corporation (“LWC”), to construct, dig or extend in their premises, any well,
borehole or 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 quality of the water must also meet
the World Health Organisation (“WHO”) recommended standards for water
consumed.

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

No person shall erect any building or structure over, across or adjacent to any
drainage, channel, sewer or sewerage system without first obtaining a Clearance
Certificate from the Lagos State Wastewater Management Office (“LSWMO?”); for
drains and channels, the permit is from the Lagos 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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It is an offence for any person to discharge, cause or permit to be discharge any kind
of untreated trade effluentinto any public sewer or drain-line without a Permit.
Penalties include fines.

Construction of any structure that will accommodate or serve 50 or more people must
obtain a Wastewater Clearance License from the LSWMO.

Erection of any structure or signage for advertisement purposes require Permit by the
Lagos State Signage and Advertisement Agency (“LASAA”).

It is not permitted to fall or trim trees in Lagos State without a prior Permit obtained
for such a purpose from the Lagos State Parks and Gardens Agency (“LASPAR).

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

143

International Conventions

The international conventions, to which Nigeria is a signatory, relevant to this project are as
follows:

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 Species 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 “Equator 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.

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

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

Human and Peoples’ Rights on the 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 Safety and Health Convention, 1981
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ILO Conventions and Core Labour Standards

The International Labour Organisation (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 member states including Nigeria agreed that they should all respect,
promote, and realise core labour standards (whether they have been ratified or not).

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

o Freedom of association and the effective recognition of the right to collective
bargaining (Convention No. 87 & No. 98)

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

o The effective abolition of child labour (Convention No. 138 & No. 182)

e 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 right to a living 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.

1.4.4 JICA Guidelines for Environmental and Social Considerations

The objectives of the guidelines are to encourage Project proponents etc. to have appropriate
consideration for environmental and social impacts, as well as to ensure that JICA’s support
for and examination of environmental and social considerations are conducted accordingly.
The guidelines outline JICA’s responsibilities and procedures, along with its requirements for
project proponents etc., in order to facilitate the achievement of these objectives. 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, programs and
policies.

1.4.6 1FC Performance Standards for Investment

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

e Performance Standard 1: Assessment and Management of Environmental and Social
Risks and Impacts

e Performance Standard 2: Labour and Working Conditions

e Performance Standard 3: Resource Efficiency and Pollution Prevention

e Performance Standard 4: Community Health, Safety, and Security
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e Performance Standard 5: Land Acquisition and Involuntary Resettlement

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

e Performance Standard 7: Indigenous Peoples

o Performance Standard 8: Cultural Heritage

1.47 TCN’s HSEQ Policy

TCN has a comprehensive Health, Safety and Environment policy as well as a protocol
developed for third-party 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 Policy 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 how the project 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 project. The SHE&S Philosophy is:

e Nobody Gets Hurt during project planning and execution.

e Safety and security are the project’s highest priorities.

e Any work performed at a facility must be done in the safest manner possible.

e Safety is an integrated part of SHE&S policies, procedures and requirements and
those are required to safely operate and maintain operating facilities.

e Safety is everybody’s concern and responsibility.

The Construction SHE&S Management System is to be established prior to construction
based on the above philosophy and the requirements of following at minimum:
e (OHSAS18001:2007 Occupational Health and Safety Management Systems
Requirements;
e 1S09001:2008 Quality management systems: Requirements
e 1SO14001:2004 Environmental management systems: Requirements with guidance
for use;
e Local Norms, Rules and Regulations for Health, Safety and Environmental Protection;
e  Workmen’s Compensation Decree/1987;
Electrical Regulations/1988.

The objectives and strategies for the construction phase of the Project are aligned with the
overall Project Objectives and Strategies (POS). Construction Objectives are:
e Improve Project Safety, health, security, environmental protection/performance,
particularly during construction
e Assure Project Quality
e Reduce Project Life-Cycle Costs
e Reduce Project Schedules
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e Properly plan

logistics to ensure minimum rework

engineering/construction coordination
e Properly plan the contracting and procurement activities while supporting field
construction requirements to ensure the reduced schedule and cost impacts are
realized.
e Enhance Management of Risk
¢ Involve local communities in the construction process
e Foster an effective relationship with communities.

1.4.8

Gap Analysis against JICA guideline

caused by poor

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 (same as World Bank OP 4.01) and Nigerian laws
and regulations as shown in Table 1.2

Table 1.1

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

Item

Outline of EIA Legislation in Nigeria

Differences/Measures

Category

According to the EIA Decree and EIA Procedural Guidelines 1992, all the
proposed projects are classified into three categories considering extent, nature
and location of the projects.

(a) Category I for which EIA is mandatory; the project is likely to significantly
affect the environment (almost same as the category A of JICA Guidelines)

(b) Category II for which a partial EIA will be required; the project is likely to
not significantly but somewhat affect the environment (almost same as the
category B of the JICA Guidelines).and, (¢) Category III for which EIA is
not required; the project is unlikely to affect the environment (almost same
as the category C of the JICA Guidelines)

In addition, the proposed projects in Sensitive Areas as shown in 3.1.1.3 2) are
also classified as category 1.

No difference in general

Screening

Screening should be conducted by FME after site survey.

No difference in general

Scoping and

preparation of TOR

Proponent should make environmental scoping and TOR for EIA study and
submit to FME.

No difference in general

Environmental
Items

Environmental items, on which impacts due to the project to be identified and
evaluated are not described in the EIA Decree.

However, items of major negative impacts due to power transmission line project
are indicated to such items as land acquisition/resettlement and way-leave,
landscape, ecological system, noise and vibration are indicated as major negative
impacts due to power transmission line project according to EIA Sectoral
Guidelines for Transmission Line.

No difference in general

Contents of EIA

report

Mentioned in Article 4 of the EIA Decree

- An Environmental Impact Assessment shall include at least the following
minimum matters:

(a) Proposed activities

No difference in general
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Item

Outline of EIA Legislation in Nigeria

Differences/Measures

(b) Potential affected environment including specific information necessary to
identify and assess the environmental effects of the proposed activities

(c) Practical activities, as appropriate

(d) An assessment of the likely or potential environmental impacts on the
proposed activity and the alternatives, including the direct or indirect
cumulative, short-term and long-term effects

(e) An identification and description of measures available to mitigate adverse
environmental impacts of proposed activity and assessment of those
measures

(f) An indication of gaps in knowledge and uncertainly which may be
encountered in computing the required information

(g) An indication of whether the environment of any other State, Local
Government Area or areas outside Nigeria is likely to be affected by the
proposed activity or its alternatives

(h) A brief and non-technical summary of the information provided under
paragraph (a) to (g).

Environmental
Management Plan
(EMP) and
Environmental
Monitoring Plan

Although the term of “environmental management plan” is not found in the EIA
Decree, it is used in the EIA Sectoral Guidelines (Transmission Line). Although
the term of “environmental monitoring” is not found in the EIA Decree, the term
of “follow-up program” is used as follows: (a) Article 16 - the design and
implementation of a follow-up program, (b) Article 17 —mandatory study must
include a discussion of the need for and the requirements of any follow-up
program.

No difference in general

Information Term of “stakeholder” or “public participation” is not found in the EIA Decree. In the transmission line
disclosure and | However, subjects relating to public involvement are described from screening project (2012) by World
public participation | process to reviewing draft final report of EIA study for EIA approval in the EIA Bank stakeholder
Decree. meetings were held for
In general: Article 7 - FME shall give opportunity to government agencies, communities and
members of the public, experts in any relevant discipline and interested groups to | villages. In the proposed
make comment. (b) Screening process. (¢) Public hearing. (d) Public comments. project stakeholder
meetings will be held at
However, it is not mentioned about public involvement conducted by the the scoping phase and at
proponent itself during scoping phase and EIA study phase. the stage of preparing
draft final report of EIA
study.
Comparison of | Mentioned in the EIA Decree. For example: (a) Article 4 - an EIA shall include an | No difference in general
alternatives assessment of the likely or potential environmental impacts on the proposed
activity and the alternatives, including the direct or indirect cumulative, short-
term and tong-term effects. (b) Article 17 - every mandatory study of a project by
review panel shall include a consideration of alternative means of carrying out the
project.
1.4.9 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,
implementation unit (PIU), the TCN and the contractors. These include the following;

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

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 Agency (“OGEPA”)
Ogun State Bureau for Lands and Survey
Ogun State Power Unit, Office of Governor
Lagos Waste Management Authority (“LAWMA?”)
Lagos State Environmental Protection Agency (“LASEPA”)
Lagos State Bureau for Lands
Surveyor General Lagos State
Local Government Authority (LGA):
v Ewekoro Local Government Area
v" Ifo Local Government Area
v Ado Odo/Ota Local Government Area
v' Badagry Local Government Area

the

The Customary District Councils headed by Obas of each Kingdom affected

Village Chiefs (Baale) of Affected Communities

1.4.9.1 The Federal Government of Nigeria

project

Section 20 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, respectively, can also
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.

1.4.9.2 Federal Ministry of Environment

The Federal 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 protect the
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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 area. The Ministry
normally involves the states and sometimes local governments in this responsibility
depending on the specific activity.

1.4.9.3 Transmission Company of Nigeria (TCN)

TCN as the implementation agency for the project on behalf Federal Government of Nigeria,
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 substantive Project Manager.

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

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

e Provision of information on activities and consultations with the PAPs.

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

e Ensure proper information and participation of PAPs and affected communities.
e Management of compensation payments.
e Monitoring the resettlement work.

e Implementation of community-approved projects financed through the EPC
contractors.

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

1.4.9.4 Electricity Distribution Companies (Ibadan, lIkeja and Eko)

These three electricity distributions companies are part of the thirteen distribution 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 a major stakeholder in
ensuring improved electricity supply to consumers and realizing other objectives of this
project.
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1.4.9.5 Ogun State Ministry of Environment

The Ministry of Environment was established in July 2003 with the aim of creating better living
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).

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

Department of Environmental Conservation & Resources Management: is responsible
for environmental Sanitation, landscaping and beautification, environmental 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 which will 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, designing, and construction and maintenance of control structures.

1.4.9.6 Ogun 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 substation sites that falls within Ogun State.
Other functions of the Agency include

Preparation and issuance of Certificates-of-Occupancy and other certificate
evidencing titles.

Preparation and issuance of Right-of-Occupancy.

Production and printing 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, and scanned pictures of building.

Property search and verification of land record.

Land application processing and administration.

1.4.9.7 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.
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1.4.9.8 The Ogun State Urban and Regional Planning Board:
This Board is a parastatal of the Ministry of Urban and Physical Planning established the

enactment of 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:

e Controlling all various physical developments be it Residential, Commercial,
Industrial, Public, and Institutional uses.

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

1.4.9.9 Ogun State Ministry of Women Affairs and Social Development:
has the responsibility

e To promote Gender Equality and provide Empowerment facilities for Socio-economic
Development

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

e To promote family harmony and reduce juvenile delinquency

e To provide care, support, rehabilitation and empowerment for the vulnerable groups
(challenged persons, older persons, destitute and the likes)

e To collaborate and network with Non-Governmental Organisations, Professional
Institutions and other MDASs on issues affecting women, children/vulnerable ones.

1.4.9.10 Ogun State Ministry 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 self-sufficiency in food production,
provide raw materials for agro-based industries, generate employment opportunities and
obtain desirable levels of export in order to improve the country’s foreign exchange earnings.

Ogun State has 1.2million hectares of arable land which is 74% of the State’s total land area.
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, Maize, Oil-Palm, Cocoa, Rubber, Citrus,
Cotton, Soya-Bean, Vegetable, Pine apple, Sugar-Cane, among others. Livestock and fish
farming are strong and viable in the State.

The mandate of the ministry includes;

e Formulating and implementing agricultural policies and programmes for Ogun State.

e Regulation of farm practice and certification of farm produce.

e Ensuring food safety and food security.

e Promotion of mechanized agriculture.

e Ensuring availability and provision of quality agricultural inputs

e Coordinating agricultural cooperative societies and commodity groups

e Promoting and managing Irrigation Schemes

o Delivery of agricultural research proven technologies to farmers for adoption through
effective Extension Services
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e 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 Environmental Management Protection Law, 2017 (“EMPL 2017”).
These include LASEPA and LAWMA.

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

1.49.12 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 substation sites that falls within Lagos
State. Other functions of the Agency include
e Preparation and issuance of Certificates-of-Occupancy and other certificate
evidencing titles.
e Preparation and issuance of Right-of-Occupancy.
e Production and printing of Titled Deed Plan (TDP).
e Street naming and house numbering in Lagos State.
e Provision of Geospatial information infrastructure.
e Textual and graphic data on Lagos State, including land record, aerial photographs,
satellite images, engineering drawing, and scanned pictures of building.
e Property search and verification of land record.
e Land application processing and administration.

1.4.9.13 Lagos State Ministry for Physical Planning and Urban Development

The Ministry is the apex body of Physical Planning in Lagos 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.

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

e To promote Gender Equality and provide Empowerment facilities for Socio-economic
Development for people displaced by the project in Lagos State

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

e To promote family harmony and reduce juvenile delinquency

e To provide care, support, rehabilitation and empowerment for the vulnerable
groups(challenged persons, older persons, destitute and the likes)

e To collaborate and network with Non-Governmental Organisations, Professional
Institutions and other MDASs on issues affecting women, children/vulnerable ones.
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1.4.9.15 Local Government Areas (LGAS)

The project will pass through four LGAs, three in Ogun State -Ewekoro, 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 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 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 customary chiefs throughout
the life of the project

1.4.9.17 Witness NGO

To enhance transparency and trust from PAPSs it is suggested that a witness NGO, recognized
and credible in the project area, be retained, through a public proposal and selection 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 recognized and credible 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, and that PAPs 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 necessary, to explain and discuss their
difficulties of grievances.

1.49.18 Contractors

Each contractor shall appoint a qualified environmental manager who, after approval by the
PIU will be responsible for daily management on-site and for the respect of management
measures 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 provide the 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 implementation of
management measures during operation phase (post-commissioning), including audits,
compliance monitoring, preparation of periodic reports required by regulations.
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15

ESIA Terms of Reference

In line with the Nigeria’s EIA procedural guidelines (FEPA, 1995), a Terms of Reference
(ToR) for the ESIA of the proposed project was developed, for the FMEnv’s approval, at the
early stages of the study based on an initial assessment of the environmental issues relating to
the proposed project. The specific objectives of the ToR were to:

1.6

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 affected environment; 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 eventually developing 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 eight chapters.

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 proposed 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 socio-economic status 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 presents the various mitigation measures TCN is committed
implement against the identified significant impacts.

CHAPTER SEVEN provides a cost-effective environmental and social managemental
plan that would be adopted throughout the project’s lifecycle. It also enumerates the
environmental monitoring programme, the waste management programme

CHAPTER EIGHT contains project’s decommissioning/remediation plan.
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o CHAPTER NINE concludes the report and requests approval for project
implementation.

The preliminary sections of 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. If all power 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. The existing 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 capacity in the south
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 greatly in 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 of the country 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 is most urgent and essential to secure sufficient and stable supply of electricity
as the platform for the economic development.

According to a report “preparatory survey for power transmission project in the Federal
Republic of Nigeria” by JICA published in 2016, the implicit peak demand for the national
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 peak demand 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, according 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 part of Lagos 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 on the 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
“Decentralize the Large City,” to the east, Lekki, to the west towards Badagry, and to the
north towards Ogun and Oyo States.

2.2 Benefits of the Project

Energy is the raw material needed to fuel any country's economy growth. “Energy is the
golden thread that connects economic growth, increased social equity and a healthy
environment. Sustainable development is not possible without sustainable energy,” -UN
Secretary-General Ban Ki-moon.

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;

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

e It helps to develop and promote small, medium, and large-scale enterprises thereby
creating direct and indirect employment opportunities.

e It helps to improve the security of lives and properties.

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

e 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 sustainability. They 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 supplies are 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 economically speaking, 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
qualified and experienced personnel to handle the construction, operation and maintenance of
the project. Moreover, where additional personnel are needed, they can be recruited among
qualified 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 Investment (ROI)
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 along the proposed PTL route and to avoid built-up 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. TCN has full
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 have the technical skills 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 — the host communities’ acceptance of the
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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In addition, TCN is committed to effective and continuous stakeholders’ engagements and
consultations and effective implementation of the RAP.

TCN is committed to comply with applicable national social laws, relevant international
conventions and world bank social 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-Nothing’ Option

The first project option considered was the ‘do-nothing’ option. This option would result in in
the continuation of the shortage of electricity supply, which has also been inefficient,
inadequate, and unreliable. The use 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 growth 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 socio-economic and cultural impacts of the project are not favourable, given available
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 generation 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 de-bottleneck the grid around the largest 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. Gas-insulated Substation (GIS)

A Gas Insulated Substation is a compact and modular design multi component assembly that
utilizes the components of traditional SFs Gas-Insulated Switchgear technology and
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encompasses several different functions in one module. SF6 gas has superior dielectric
properties used at moderate pressure for phase to phase and phase to ground insulation.

It occupies less space (1/10™) compared 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.
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Figure 2.2 Gas Insulated Substation with Double Bus Arrangement

b. Air-insulated Substations (AIS)

The AIS technology uses air as the 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, seismic 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 advantage of 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 advantages of being 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.

2.4.2.1 Lines
a. Number of Circuits Alternatives

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

e The single-circuit (SC) TL combines the immediate advantage of low construction
cost with maintenance convenience, although it becomes more expensive on the long
run, requiring more land take for corridors. This alternative was rejected entirely.

e The multi-circuits (MC) TL requires the least space for corridor per unit power
transmitted than the SC and DC TLs. It is the 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.

e The double-circuits TL minimizes land take per unit power transmitted than the SC,
requires more initial cost than the SC but it is more economical, eventually.

e 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 single circuit 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 to Ajegunle line.

e 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, because the 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 corridor width and cost. The tubular
towers are more compact than the lattice type, requiring shorter width but shorter spans and
therefore a greater number of towers. Against this background, therefore, the lattice type will
be used for both the 330kV DC and 132kV lines.
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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 wholesome 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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24.3

Site and Line Route Alternatives

The general characteristics of the line route 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

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 load-bearing capacity, thus, far from wetlands and floodplains
hills and ridges

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

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

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

2.4.3.1 Initial Route Analyses

There was an initial analyses of line route alternatives by the feasibility study team conducted
in 2015. This 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

Description

. ... | It avoids build-u
Straight route with areas Pland  settlement

the minimize

. |and settlement to | acquisition. It
lowest construction minimize land | shares 3km of its Way
cost acquisition Leave with Component

32-2/3 Routel.
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Distance (km) 26.4 28 26.6
ial | Number of . .
Social Buildings in Way 31 (Out of which, 21 is
Aspec | | eave 206 36 \I/_v;::/ls) the shared Way
t (Estimated)
Many existing roads | Many existing roads .
y g y g Many existing roads
are present around | are present around are resent  around
Arigbajo Substation | Arigbajo Substation . p .
Arigbajo  Substation
and New Agbara|and New Agbara and  New  Adbara
Access Road Substation. Substation. . g
. . Substation.
Construction of | Construction of .
. .| Construction of access
access roads is|access roads s .
roads is unnecessary
unnecessary  most | unnecessary ~ most .
. . most likely.
likely. likely.
Natur -
al Built-up areas along
the :
Residence, .
Aspec farmland Residence, farmlands,
t Land Use expressway, armiandas,
. Vegetation
farmlands, vegetation g
vegetation
Some vegetation
Impacts on | needs to be cleared. | Some vegetation | Some vegetation needs
Natural No difference from | needs to be cleared. | to be cleared. No
_ the No difference from | difference from the
Environment the other routes. other routes.
other routes.

Geographical
(Topography,
stability, etc.)

Conditions
ground

None in particular

None in particular

None in particular

Natural Disaster Risk

None

None

None

Technical Aspect

No difference from
the other alternatives

No difference from
the other alternatives

No difference from the
other alternatives

Cost

©

O

Recommended Route

Source: JICA (2016): NOTE: Arigbajo=Ejio, New Agbara = Ajegunle
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2.4.3.2 Detailed 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 was a need to 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 environment 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 techno-economic, environmental and social criteria were applied
in a multi-criteria modelling.

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 Multi-Circuit 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 pastoral zones, 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 build-up
It avoids build-up | 5reas and settlement
Most straight route o | to minimize land
Description with theg lowest se_ttl_e m_ent . acquisition. It also
i construction cost iyt A0 | shares gkm of its
ach|S|t|0n. Way Leave with
Component  32-2/3
Routel.
Distance (km) 30.6 32.3 30
320 (Out of which,
Social Number of ;i(r)n Isshz\al\rlét: mV\;Ze
Buildings in Way | 500 300 _ y
Aspect . Leave with Osogbo-
Leave (Estimated) .
Ikeja  West turn

in/turn out)
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Many existing
roads are present

Although existing
roads are present

Many existing roads
are present along the

along the route and | along the route, | route and
Access Road Construction  of | construction of | Construction of
access roads is | access roads may | access  roads s
unnecessary most | be necessary in | unnecessary  most
likely. more areas likely.
Built-u areas .
Natural P Fewer built up .
along the Few built-up areas,
Aspect areas, and more of
Land Use expressway, farmlands, and
farmlands, .
farmlands, . vegetation.
. vegetation
vegetation
Some  vegetation | Some  vegetation .
Some vegetation
needs to be | needs to be
Impacts on Natural needs to be cleared.
cleared. No | cleared. No

Environment

difference from the
other routes.

difference from the
other routes.

No difference from
the other routes.

Geographical Conditions
(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 alternatives
alternatives alternatives
Cost © O

Recommended Route

Page 45 of 455




ESIA of Lagos and Ogun States Transmission Project

[ —

! Mparmn Vegriston
[ | secondery Forest
R

LA Optand YO Davred 1 Aomte. Bosies O3

Figure 2.5 Alternative analysis for Ejio to Ajegunle Route

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

Description Most straight | It avoids build-up | It avoids build-up
route with the | areas and | areas and settlement
lowest settlement to|to minimize land
construction cost | minimize land | acquisition. It also

acquisition. shares 6km of its
Way Leave with
Component  32-2/3
Routel.

Distance (km) 20.8 22.5 21

Social Number of | 400 280 300 (Out of which, 80

Aspect Buildings in Way is within the shared

Leave (Estimated)

Way Leave)
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Access Road

Many existing
roads are present
along the route
and Construction
of access roads is
unnecessary most
likely.

Although existing
roads are present
along the route,
construction  of
access roads may
be necessary in
more remote areas

Same as option 1

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

Environment

needs to be
cleared. No
difference  from
the other routes.

needs to be
cleared. No
difference  from
the other routes.

needs to be cleared.
No difference from
the other routes.

Geographical Conditions
(Topography, ground stability,
etc.)

None in particular

None in particular

Very close to
Badagry  substation
around Patedo and
llupeju, the area is
mashy

Natural Disaster Risk None None None
Technical Aspect Pile  foundation | No difference | No difference from
may be necessary | from the other | the other alternatives

for a distance of
about 2km

alternatives

Cost

©

O

Recommended Route

Table 2.4 Summary of Analyses of the Ajegunle to Badagry Line Route Options
Route 1 (JICA, | Route 2 Route 3
2016)

Description Most straight | It avoids build-up | It avoids build-up
route with the | areas and | areas and settlement
lowest settlement to|[to minimize land
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construction cost | minimize land | acquisition. It also
acquisition. shares 6km of its
Way Leave with
Component  32-2/3
Routel.
Distance (km) 34.2 37.5 36
Social Number of | 250 150 120
Aspect Buildings in Way ) )
Leave (Estimated) (QUt_ of which, 80 is
within  the shared
Way Leave)

Access Road Many existing | Although existing | Although existing
roads are present | roads are present | roads are present
along the route | along the route, | along the route,
and Construction | construction  of | construction of access
of access roads is | access roads may | roads may be
unnecessary most | be necessary in | necessary in  few
likely. more areas areas, mostly towards

the Badagry
substation
Natural - - -
Land Use Built-up areas | Fewer built up | Few builtup areas,
Aspect
along the | areas, and more of | farmlands, and
expressway, farmlands, vegetation.
farmlands, vegetation
vegetation

Impacts on Natural | Some vegetation | Some vegetation | Some vegetation

Environment needs to be|needs to be|needs to be cleared.
cleared. No | cleared. No | No difference from
difference  from | difference  from | the other routes.
the other routes. the other routes.

Geographical

Conditions

(Topography, ground stability,

etc.)

None in particular

None in particular

Along a stretch of
about 5 to 10km close
to Badagry substation

Natural Disaster Risk

None

None

None

Technical Aspect

No difference
from the other
alternatives

No difference

from the
alternatives

other

Pile foundation may
be necessary for few
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 grid around 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 kV DC line from
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 project implementation scheme has 4 distinct phase, pre-constructio, construction,
operation and maintenance and decommissioning.

Phase I: Pre-construction

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, tower members, conductors,
insulators, line hardware)

Material testing
Material shipment

Phase I1: Construction Phase

Clear and grub site at substations and along transmission lines corridor
Impact Mitigation Monitoring
Foundations for tower installation and substation 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 I11: Operations and Maintenance Phase

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

Periodic Systems Audit

Phase 1V: Decommissioning/Closure

Decommissioning Audit
Dismantling and removal of Structures

Site restoration
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Figure 3.1 Proposed Work Flow Chart

4, Construction

eFoundation Works

eTower Erection
Works

¢SS construction
and bay extension
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einsulator
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eStringing

eTestings

Site
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eCommissioning

eMaintenance
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*|MMR
*EA

5. Operations
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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 detailed engineering,
information given herein and described in the reports will be considered during detail design
and construction works.

e FEED

e Topographic Survey
e Crossing Study

e 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 determination of structures
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 information for the 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:

e All topographic surface information and features (high / low points, break lines,

streams, river banks, swamps, vegetation, etc.);

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

e All existing third party facilities (piping, cabling, process installations, telecom,
power lines, utility markers etc.);

e All geotechnical points to be set out / surveyed;
e Temporary access roads, camp sites, fabrication-/storage yards, as required.

A routing team consisting of environmental, a geotechnical engineer, and ROW experts has
explored the area of the presently foreseen route. Upon their identification of the area’s
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 centre-line got marked. However, in sections, where the centre-line
approximates any constraints, the required minimum clearances have been assured. 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:
e Clearance of the route from vegetation over a corridor width of 1.5m to 3.0m;
e Establish required survey control along the TL route;
e Set-out and permanently mark the centre-line at an accuracy specified for the TL;

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

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

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

e 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 132Kv 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 / logistics bases 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 for a crane, 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 earth wire 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 repair and 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
construction contractor’s responsibility. Recommendations have been made where significant
or important vegetation communities exist will be re-grown. These recommendations form
part of the development project, as described in the ESMP.

The entire line route corridor has adequate existing roads 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 be used 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 environmental 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 required 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 transmission line,
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 Sediment Control 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 impact 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 no need 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 construction 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 then pouring 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 Environment 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 required 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 foundations. In steeper
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, an auger 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 conditions 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 be a need for 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 implemented, 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 earthing conductors are above conductors. Towers of overhead power lines consist of
tower body, earth wire peaks and cross-arms. 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 each stringing section.
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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 pulleys, 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 not possible to
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 above ground. The 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 the sheaves. 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”, the tension 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 specialized truck 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 strung in a
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 diameter. Each 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 sites are 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 approximately 15 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 and final 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 and vehicle 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 program.
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3.4.6 Substation Construction

The chart for the substations is shown in Figure 3.4.

Construction activities for the substations will involve the following:

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 because it exists very close to the Atan-Ado Odo road, while Badagry
substation will require the construction of about 500m access road through a swampy
area.

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

Installation of foundations for infrastructure such as transformers, control room and
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 used. The 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, compressors, and 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 curing of fresh concrete surfaces. These activities
shall utilize labour from the neighbourhood to supplement some machinery works such as
that by the concrete mixers. Thus, creating employment for the local population.

e Construction of bunds and oil holding dams (for emergency holding of transformer oil
in the event of a spill) and wall safety walls

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

o Creation of formal drainage and storm water control measures
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e Delivery and installation of transformers, towers, bus bar and associated infrastructure
e Construction of control room and administrative infrastructure

e Connection of the new infrastructure to the proposed 33 kV network

e Construction of perimeter fencing and lighting

e 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 construction period will vary per the work required at
each tower site. For new structures, the vehicles likely to be used are as follows:

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

e non-articulated flatbed truck;

e concrete truck;

e track or 4WD mounted drill rig;

e crane;

e Dbulldozer/grader/excavator/backhoe;
e 4WD vehicles;

e elevated work platform; and

e brake and winch truck

The nomination above for the main earthmoving equipment will vary between the structure
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 requiring the 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, and temporary 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 also include
(but not be limited to including):
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e The management of the delivery of equipment;

e Access to and from structure sites;

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

e Parking; and

e Any security access arrangements.

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 outside normal 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 to be carried out at night time.

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

e The Factories Act, 1987

e Wages Board and Industrial Council Act, 1974

e Workers’ Compensation Act, 1987

e |FC Performance Standard 2: Labor and Working Conditions
e 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
inspection, preparatory to commissioning:

e On completion of works, the concrete shall be thoroughly cleaned.
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e 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 access roads.

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

e 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.

e Natural drainage in areas where temporary facilities have been made for construction
purposes shall be restored.

e 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 removed and towers
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 over-excavations are filled, drainage is restored, damages to property are made
good and the transmission line right-of-way 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 the following 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 clearance conditions, damage to components or evidence of vandalism.

3.5.2 Easement Maintenance

As outlined in TCN Easement 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 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 employed:

e Hand clearing: In sensitive areas or in areas too steep for mechanical control, hand
clearing of re-growth is used. Only a portion of the re-growth is removed to keep the
disturbance to a minimum. A team of up to 4 people could be used on this work; and

e Mechanical control: Tractor driven brush cutting equipment capable of clearing small
trees are commonly used to maintain access tracks and where heavy re-growth 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 required for the 132/330 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. Therefore, it is NSCDC’s responsibility to prevent encroachment on transmission
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 included in the project’s
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 pre-existing ground condition will be implemented and are further discussed in
Chapter 5.

Re-vegetation 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 seeding will be implemented as required.

Special re-vegetation 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, specialized rehabilitation works will be required or otherwise agreed with the
landowners. As such, the ESMP that will need to be developed on a site-by-site basis to
reflect the prevailing conditions and the level of rehabilitation required. Farmlands for
example may prefer 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 respective land owners.

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 necessary. Equipment to be removed
include:

e The transformers;
e Associated substation equipment; and,
e The substation fence.

The aim is to return the disturbed site to equivalent land capability following the substation
decommissioning. The guidelines outlined under FMEnv and NESREA’s Environmental
Protection Guidelines for Transmission Lines for the reclamation of decommissioned
substation sites will be applied in for the SS of two project areas. These include:

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

e Ensuring the site is reclaimed to the pre-disturbance land capability and 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:

e Dismantling of the towers and condition

e Dismantling of tower foundations

e Removal of all material from transmission line

e Dismantling and all material and equipment within the substations.
e Restoration of land to its original situation as much as possible

3.6 Project Wastes

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

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

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

e Kitchen wastes from human feeding and activities involving many workforces.
e Scrap metals — from cuttings, fittings, pylon member, nuts, bolts, and welding etc.

e Concrete waste — from foundations and plinths, including housing complex and
control room construction.

e Nylons/Plastics — from human activities wrappings, water sachet, food etc.

Page 67 of 455



ESIA of Lagos and Ogun States Transmission Project

3.6.2

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

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

Operational activities — nylons, paper materials/office, human waste etc.

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 an API gravity oil separator as well as a bundwall or
underground chamber as an integral part of transformer foundation is required to
control PCB spillage.

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

Waste Disposal

Waste disposal methods will include:

e Composting of biodegradables

e Selling metal, wood, and plastic scraps to buyers
e Reuse of materials e.g., packages, concrete, etc
e Dumping of remaining wastes at approved sites

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

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 the Basel Convention.

It is recommended to use mobile toilets at construction sites, and soak-a-way pits at
camp sites.
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Table 3.1 Proposed Transmission Project Waste Estimates and Disposal Plan
. Type of Source of Estimated . Disposal . .
Project Phase Waste Form of Waste Waste Quantity Colour Disposal company method/use Disposal location
Site Vegetation, kitchen Camp Timber,
H L L 3 H
prepa_lratlon/ Degradable waste TLROW 3200 m Green Community members fuelwood, -
clearing compost
. Camp, 3 OGEPA/LAWMA OGEPA/LAWM
Degradable Kitchen waste TLROW 30m Green approved Waste Contractor Compost A approved site
Metal scrap, wood
. : ' Camp, Brown OGEPA/LAWMA Scrap buyers/
Construction Mixed Nylon/ plastics, TLROW 180 tons /black approved Waste Contractor Reuse, recycle reuse location
spilled concrete
Vacuum-sucked | OGEPA sewage
Sewage Camp sites Personnel black OGEPA/LAWMA into septic treatment facility,
approved Waste Contractor . .
tanked trucks or disposal site
3
Degradable Vegetation TLROW 360 m” 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 t(.) be dlsposed,_ but
contained and monitored
breakers green house
gas
- Mixed . 3 OGEPA/LAWMA . OGEPA/LAWM
pecommlssmn Demolished concrete | TLROW 200m Brown/black approved Waste Contractor Backfill A approved site
ing & Pylon members TCN for reusable PTL Scrap buyers/
Dismantling Mixed Y ' TLROW 1000 tons Brown/black Reuse, recycle p 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 on a fixed site.
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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 from 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 mE, 756723.323 mN) and move towards the East along a bearing of 285.5° for
about one kilometre, where it took a right turn of 30.62° from 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 15.34° to the left was introduced at point AP-002. About
700 m from this point another angle point of 65° to the left, to avoid crossing over a Mobil
Petrol Station and the Lafarge Housing Estate.

This transmission line crosses the Lagos-Abeokuta Expressway (Trunk A5) at 6.853224°N,
3.192264°E, 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 Ikeja West S/S after
about 7km from Ejio substation. The existing single circuit transmission line is to be cut at
the point of crossing. The Osogbo-lkeja West line will be looped in and out of the Ejio
substation. The transmission line from Ejio SS to the crossing point is four circuit; double
circuit x 2 (consist of two circuit going to Ajegunle, two circuits from Osogbo-lkeja 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 Latitude 6.838162° N, Longitude 3.154384° E and
about 7km from the Ejio substation. The terminal tower at Ajegunle substation is 6.65854°N,
3.07254°E.

The altitude of Arigbajo (Ejio) S/S site is approximately 80m and the altitude of the distance
of 5km Westward is approximately 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 Osogbo-lkeja 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 21.7 km. This line shares the same tower with
the Ajegunle to Badagry line for upto about 6 km. Which means that the multi-circuit tower
section will have four circuits with the advantage of reducing footprint, because only 30 m
corridor will be required, instead of 60m if the lines were to run separately (See Figure 3.6).
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Figure 3.6 The 132kV Lies Showing Multi-Circuit Sections

The areas around Ajegunle for upto 2km and 5km radius from Agbara substation is dense
residential area, in addition to factories around 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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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 require a ROW of 30m width. As
mentioned in Section 3.8.2, four-circuit tower will be used to accommodate both the
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 substation. Many
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: It shall be taken to be synonymous with the word “tower”,
“transmission structure” or “transmission tower”.

b. Span Length: It shall be taken to mean the horizontal distance between the
centre-lines of adjacent towers.
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c. Standard Span Length: It shall be 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 length and the final unloaded conductor sag at 75° C.

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 spans 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 natural ground at the centre of the structure.

h. Right-of-way width: The distance from the centre-line of the transmission
lines to the edge of the right-to-way shall be 15 meters. For a single or double
circuit transmission line on its own right-of-way, the total 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 Y1or 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 of line 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 wind span (m) or for existing lines, the
actual total highest structure.

G = One-half 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 3.2 underpin 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 impulse | 1175 kVp
withstand o
Short time withstand: TCN Criteria
e OPGW 56kA for 270 ms
. 56kA for 200 ms
e Overhead earth wires 56KA for 270 ms
e Phase conductors

Physical Environment

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

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

Solar radiation 18.2 — 20.0Wm™day™ Nimet
Wind speed (4.1 - 6.74) knots Nimet
Keraunic level (Ave. annul thunder days) 11 Nimet
Everyday temperature (28 -32)°C Nimet

Maintenance Provisions

The transmission lines are high security lines. As such, future planned outages for
maintenance or new load/generator cut-ins will be very difficult 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 maintenance 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 period of 200 years.

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:
» 50m (for 330Kv) and 30m (for 132kv) ROW
> 400m - 450m (for 330Kv) and 325 — 350m (for 132kv) span between line towers

» 42m -57m (for 330Kv) and 28m - 32m (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 Voltage — 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

YV V. .V V V V V V

Corona extinction voltage 230kVrms
» RIV at 230Vrms (uv at LMHz) 1000

Table 3.4 Tower Span and Weight
Average | Estimated | Weight of .
SIN | Line ::f:gtir?; Span No of Each Tower \C/:\;JeT %Laélfv'?';—v(\::?;
(km) Towers (tons) g
I | Ejioto Ajegunle 30 0.425 71 4.5 319.5
Il | Ajegunle to Agbara 23 0.337 68 2.8 190.4
111 | 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:

e 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 less 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.

e For strain towers, the maximum weight span on any side of a tower shall not exceed
the span used to calculate the design vertical 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 ground wire 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.

e Leg extensions shall be used as required to compensate for sloping ground at the
structure site. The final span to the substation line entry structures shall be “slack
spans”. When crossing over communication lines, distribution lines, or pin insulated
power lines, maintain 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 square cross 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 account towers and foundation.

e 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
carriageways 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 transmission tower, to edge of navigable
waterways, pipelines, bridges, highway pavement, railway (nearest rail), buildings
on right-of-way and at crossings, to structure of line being crossed 50.0, 50.0.

e Route Selection: The routes shown on the Route Plan represents the preferred routes,
taking into account such aspects as soil conditions, access, right-of-way acquisition
costs, and avoidance of built-up areas. Distances between paralleling transmission
lines shall be as determined herein.
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e Right-of-way Clearing and Access Roads: Clearing transmission line right-of-way
shall mean cutting, removing and disposing of all trees, brush, fallen timber and
debris from the transmission line right-of-way.

e Work Involved: The work of this section consists of the clearing of the right-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.

e Anger Trees: This shall mean any tree outside the right-of-way which, 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 right-of-way from existing roads/tracks shall also be shown.

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 transmit the load to the 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 and complemented 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 reinforcement 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.

e High strength concrete shall be used.

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

e Specific high-grade cement shall be used in the concrete mixture.

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 calculating bearing 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 for the set-up of TL
towers. Special foundations comprise but are not restricted to:
e Pad and chimney with enlarged pad (soil bearing capacity!)

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

For design of these foundations, 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
each site, 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 protective requirements.
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 considered as working
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, ensure that the reinforcing
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 the construction 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 prevent loss of backfill.

Excavation

The base of the foundations shall be set within the specified allowable tolerances, to the
specified depth. Any over-excavations shall be filled with compacted suitable materials to
bring the excavation to the required elevation.
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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 150mm layers, 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 of the 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 hole using 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 adequate cover 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 concrete has 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. Placement of concrete underwater will not be permitted. Finishing
of exposed formed surfaces shall be as specified in ACI 301 Chapter 10 for the following:

e Rough form finish;
e Smooth form finish;

e Finishes of exposed slabs shall be as specified in ACI 301 Chapter Il for the
following:

e Broom or belt finish;

e 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 grillages will 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 effects of vertical and
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 strength to withstand 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 assembled in accordance with the approved TCN’s
guidelines (see 3.7.5 (i-iii) below).

Tower Erection/Accessories

Towers shall be erected at approved distances and all accessories shall be attached such as
anti-climbing devices; cattle, birds and cradle guards; circuit plates (2 nos. for D/C towers),
phase plates, danger plates, number plates aerial identification signs, step bolts and ladders,
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 stubs during setting and concreting of
foundations.

Tower Configuration/Extensions

The towers shall be self-supporting, latticed double circuit vertical configuration structures
with one overhead ground wire and one OFGW for the lines. The 4-circuit towers shall be
provided with 2nos OFGW instead of one OFGW and one ground wire. Opposite faces of 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 interchangeable in any 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 1.0m and 2m.

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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e mechanical load of 160-210 kN.

e Coupling length 2990mm.

e Min. Creepage distance (mm). 9075.

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

e 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 indicated that 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 disc insulator 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, spacers and 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 structures that can
cover all possible functional requirements of the PTL.
The high-level inputs to this process are as follows:

¢ wind strength and special wind conditions
e environmental and community engagement inputs
e line route and terrain

e visual impact issues
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e special clearance requirements

The process of structure suite selection consisted of:
e Determining the possible combinations of tower types and functional requirements.

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

e 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:

e Suspension structures (designed for O or less than 5-degree deviation)

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

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

e Strain structures (designed for major line angle /deviations)

e Terminal 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 | Suspension | Suspension | Tower Tower Tower
Low — 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 analysis reviewed 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
“lost angle”. The average of this “lost angle” is compared with the total cost of the angle
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 cover the following range
of deviation angles:

e (0-0.4 degrees (0 deg suspension)
e 0.4-5 degrees (5 deg suspension also 0 deg in inline strain)
e 5-15 degrees (heavy suspension based on 45deg angle strain body)

e 15-45 degrees (strain)

Section Length Requirement

The structures are designed with longitudinal strength like 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
maintenance approach 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 pressure was calculated for a 200-year wind return period and
converting the 3 second gust to a 5-minute gust. The 5-minute guest wind will provide a
satisfactory operational performance with a probability of exceeding the calculated swing
angle of 1%.

Lightning Protection and Earthing

The earth-wire cross-arm 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 earth-wire is placed above each top phase conductor at the same vertical distance of the
vertical phase to phase separation of the line designed for de-energized maintenance as
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opposed to the live line design. This is due to the increase in length in phase to phase
separation for a live line design. Industry practice has shown that de-energized maintenance
distance for earth-wire to phase is adequate to avoid flashover.

3.7.11 Structure and Foundation Requirements

e Basis of Design: The structures have been designed to withstand minimum loading
requirements.

e Structural Reliability: As mentioned earlier, the design life of the proposed PTL is 50
years with a reliability level of 3, which correspond to 200 - year wind return period.

e Design Actions
e Wind Loading

The site-specific 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 increased 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 combinations as follows:
e Transversal wind,;
e Oblique wind 22.5° inclination to transverse axis;
e 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 overhead earth-wire being
worked on in turn.

The conditions are based on the 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).
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3.7.12 Detailed Tower Design

The PLSCADD method for detailed tower designs is performed to the 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 are designed using PLS-Tower 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 traditional non-interactive model approach.

3.7.13 Material Selection

Towers shall be of steel material using hot rolled angle (90°) sections and plates. In general
the following grades of steel shall be applicable:
e Mild steel shall be Grade 250 (for plates) and Grade 300 (for angles)

e The recommended high tensile steel shall be Grade 350L0.

Since the responsibility of costly and time-consuming production of steel fabrication
drawings are with the contractor and can only start after the steel standard is approved,
any change of steel standard is 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 quality requirements 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 IEC 60652 with agreed test procedures to simulate
design conditions as closely as practicable.
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Figure 3.9 Typical Double Circuit Lattice Tower

3.7.15 Foundation Selection and Optimization

The following foundation types are considered on the basis of soil types encountered:

e Bored undercut foundation which is formed by augering a hole into soil and extending
its base by forming a “bell”.

e Type “A” is for dry stable soil
e Type “D” is for wet stable soil.

e Bored socketed foundation, formed by augering a hole into rock; Type “B”
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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.

Type “C” is for dry stable soil,

Type “C1” for dry unstable soil,

Type “E” is for wet stable soil,

Type “E1” is for wet unstable soil.

Type “F” is mass concrete foundation in rock.

Piled, consisting of driven steel piles; Type “G”.

Further geotechnical investigations shall be carried out at a reduced intervals of 2km 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 safety margin.

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.

Full geotechnical testing at 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 based on general 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.

Reasonably frequent geotechnical testing and design based on engineering 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%). The engineering 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 in non-conforming 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 conditions meet the assumed design criteria during construction:

e Foundation type testing;

e A geotechnical consultant will review the Contractor’s foundation installation
procedures;

e The geotechnical consultant will provide steel pile driving acceptance criteria charts
(based on testing records); and

e The geotechnical consultant will train the Contractor’s construction personnel to
assess soil parameters. In addition, the geotechnical consultant will provide
construction oversight of foundation installation to ensure correct selection by
construction personnel.

Material Balance

Material balance recommended for the proposed project.
Concrete volume

0.32.7.0.2 =0.056m3

0.32.m.2.15 =0.607m3

0.72. m. (1.02+0.32+1.0x0.3) =1.018m3

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

2.85.1(2.0352 +1.02+2.035 x 1.0) =21.40m3

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

Earth weight

19.775 x 1600 31.640t

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. Hence, the relevance 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 other is a solid 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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3.7.17

High-pressure, fluid-filled pipe (HPFF)
High-pressure, gas-filled pipe (HPGF)
Self-contained fluid-filled (SCFF)

Solid cable, cross-linked polyethylene (XLPE)

Earthing and Protection Systems

Transmission line system protection has both electrical and mechanical aspects. For
mechanical protection, Buchholz, high temperature, oil level relays including no-load 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 each star 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 failure protection (numerical bus bar protection)
General earth mat and earthing system.
Safety and security.

Fire hydrant system for the transformers.
Under and over voltage relay system.

High and under frequency relay’s operation.

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

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

Isolators should be in place and used to knock-off supply finally during maintenance
activities.

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

The control panel in the substation 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 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 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 and monitoring fault
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 a buffer to
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 may include
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. However, in residential
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.
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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 insulation. They have been in use for years before the introduction of Gas Insulated
Substation (GIS). Most substations across all regions are AlS, which are in extensive use in
areas where space, weather conditions, seismic 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.

Figure 3.12A Typical AIS Substation (with transformers zoomed in)

The following are some points to explain the features of AlS:

e The primary choice for areas with extensive space

e With quality design, the system is viable due to the low construction costs and cost of
switchgear

e Less construction time, thereby more suited for expedited installations
e Easy maintenance as all the equipment is within view.

e Itiseasy 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 filed, while 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 well as coordinates 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 | | Jstate of | Voltage | Incoming _loav{ for
Name Zone: 31N) land | class | transmission line
(ha)
330kV DC from 330kV DCto
Olorunsogo PS Likosi
Ejio | 523203.709mE LE‘Z?':;T” Js 3 330/ 132/ 330kV SC from 330kV DC to
Substation | 756989.301mN Stateg ' 33kv | Osogbo Ajegunle
330kV SC from lkeja 132kV-DC to
West New Abeokuta
330Kv SC to
egunle | SO7769196mE || (160 | |ssoj1syy| SETRRREVIrOM | Sakete
Jsg/s 735269.385mN | %78 1251 | 33kv ) 132kV-DC to
'8 330kV SC from Agbara 132Kv dc
State
to Badagry
*Agbara Ado NIL
sg/s- 509275.967mE | Odo/Ota | ,o | 132/ 132kv-DC From
e 718978.996mN | LGA, Ogun | = 33kv | Aegunle
Existing
State
Badagry 132kV-DC From NIL
Badagry | 484303.490mE 1) )\ eos | 25.2 [132/33kV | prcgunie
s/S 710894.910mN | 7 =7 jeg

*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:

e As voltage control mechanism through the transformers to step-up or step-down the
system voltage as case might be, thereby lowering transmission losses.

e Correction of power factor in the circuits when the reactive loads are there to protect

the generating plants and increase efficiency.

e For load shedding purposes on the distribution network there maintaining system

balance.

e For the purposes of safety by switching and isolating the network during maintenance
work, using circuit breakers and isolators including load demand sharing.

e Bus bar splitting for power distribution arrangement.
3.9.3 Substation Facilities

The spaces are meant to accommodate the following, in the minimum:

e All transformers of the following sizes and ratings.

I
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o Ejio (2x150MVA, 330/132kV + 2x60MVA 132/33kV)
o Ajegunle (2x150MVA, 330/132kV + 2x60MVA 132/33kV)
o Badagry (2x60MVA, 132/33kV).
o Agbara (2x60MVA, 132/33kV).
e All breakers and isolators.
e All auxiliary transformers — Voltage, current, reactor, instrument etc.
e Line Bays as required.
e Cable trenches, oil sumps and drainage channels.

e 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 fault condition. 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:

e Keep the weeds away from growth.

e Allow easy water run-off to drain channels.
e Improve the earthing system.

e 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 to commence in Q4 2019 wich will
take about 12 months to include pre-qualification, 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 implementation schedule for the construction of the transmission lines and substations
would follow the under-listed 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 for construction of Transmission lines
Transmission Lines
Phase | Phase |1 Phase 111
Pre-construction
Line Route Studies Engineering  Procurement | Commissioning
ESIA and Construction (EPC) Project closure
RAP Final  Acceptance  Test
(FAT)
12 months 24 months 3 months
Table 3.8 Implementation schedule for construction of Substations.
Substations
Phase | Phase II Phase 11 Phase IV
Design & Approval | Procurement & Construction Communication,
Manufacturing Project closure

6 months 12 months 24 months (can run | 6 months

concurrently with part

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 Schedule

Implementation Schedule (TCN proposal)

El
=

Shortlisting Process for Consultant
JICA Concurrence on Shortlisting

\7

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 socio-economic and health profiles of the affected settlements are
presented in this chapter. Components described include the physico-chemical 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 socio-economic 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 information sourced 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 socio-economic and health surveys 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 characterization of the baseline conditions of the
proposed project environment covered, in line with the approved TOR by the FMEnv.

e Climate and meteorology

e Air quality and noise levels

e Geology/hydrogeology

e Surface and ground water

e Soil and sediment

e vegetation & fauna wildlife

e Hydrobiology, fisheries and

e 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 representative samples used to establish the environmental conditions of the
study area. This exercise involved a multi-disciplinary approach and was executed within the
framework of a QHSE management system approach (details are spelt out in Appendix 3.1).
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:

e review of existing reports that contain environmental information on the study
area;

e designing and development of field sampling strategies to meet work scope and
regulatory requirements;

e pre-mobilization  activities  (assembling of field team, sampling
equipment/materials calibrations/checks, review of work plan and schedule with
team, and job hazard analysis);

o mobilization to field; fieldwork implementation - sample collection (including
positioning and field observations), handling, documentation and storage
protocols and procedures; and

e 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 on each side of the transmission Right of Way (RoW) was
taken. For the sub stations, a 3km? boundary was adopted.

4.2.2 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, articles, maps, etc. on the
area and similar environments. The list of materials consulted is specified in relevant
sections.

4.2.3 Field Sampling/Measurement

In order to effectively characterize the ecology and meteorology of study area and determine
seasonal variations of specific environmentally related parameters, a one season field data
gathering exercise was performed between 27" November through 4™ December 2017. The
specific objectives of the ecological field sampling were to determine:

e ambient air quality and noise level of the study area;

e physico-chemical and microbiological characteristics of the soil within the study
area;

e physico-chemical and biological characterization of water and sediment samples
within the study area;

e hydrobiology and fisheries resources of the study area;
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communities

wildlife abundance and diversity of the study area and environs;

vegetation characteristics of the area; and

establish the socio-economic and health status of the host and impacted

Table 4.1 presents an inventory of the biophysical and socioeconomics/health details
collected during field studies

Table 4.1 Inventory of Biophysical and Social Samples
Environmental Actual no o
S/N Parameter/Details [No of samples requested by FMEnv samples
Component
collected
Surface water Physico ChemicalThree (3) at each stream/river 15 points + 1
1 _ % microbial crossings in line with best analytical control
&Sediments methods + control sample.
. - — . "
b laround water Phys.lco .chemlcaIOne (1) no at each substation +8 points 4
& microbial control. controls
Thirty-three  (33) Representative
3 lsoil Physico chemicalisamples in line with best analytical33 points + 3
& microbial methods at 5km intervals + three (3)/controls
control sample.
. . . . 3 Nos. At each substation (in-situ @33 points + 3
4 |Ambient air quality|Criteria pollutants | . 0s. AL eac .su station (in-situ @ PoINts
different elevations) controls
. Sound/pressure 3 Nos. At each substation (in-situ @33 points + 3
5 |Noise . .
level different elevations) controls
Electromotive At the edge of the RoW/regularl0 points were
6 [EMF . :
force intervals and around substations  |collected
7 Meteorolo Pressure, Relativel3 Nos. At each substation (in-situ @33 points + 3
9y Humidity, different elevations) controls
10 transects
8  [Biodiversity Taxa - each of 2ha
totalling 20ha
. . Human and All 68
9 [Socio economics |, - .
infrastructures communities
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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 on the Table 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 4500H'B -
Turbidity (NTU) APHA 2130B 1.0
Salinity (mg/l) APHA 2520B 0.01
TSS (mg/l) APHA 2540D 1
TDS (mg/l) APHA 2510A -
Conductivity (uS/cm) APHA 2510A -
THC (mg/l) ASTM D3921 1.0
DO (mg/l) APHA 4500-0 G -
BOD (mg/l) APHA 5210A 0.5
COD (mg/l) APHA 5220D 0.8
Reactive Silica (mg/l) APHA 4500-SiO; 0.1
Nitrate (mg/l) EPA 352.1 0.02
Phosphate (mg/l) APHA4500-P D 0.002
Ammonium (mg/l) APHA 4500-NHs 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 (PCBs) | EPA8082A 0.1
Zinc (mg/l) APHA 3111B 0.05
Manganese (mg/l) APHA 3111B 0.10
Cadmium (mg/l) APHA 3111B 0.02
Total Chromium (mg/I) APHA 3111B 0.10
Mercury (mg/l) APHA 3112B 0.0002
Arsenic (mg/l) APHA 3030B/3114B 0.001
Sediment / Soil samples

pH (H20) 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 4500-P 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 (PCBs) | EPA 9078 0.5
Total Chromium (mg/kg) APHA 3111B/ASTM D5198 | 0.10

4.4  Climate and Meteorology.

Climate and Meteorology encompasses the statistics of temperature, humidity, atmospheric
pressure, wind, rainfall, atmospheric particle count and other meteorological elements in a
given region over long period (30-35 years) of time. The climate of a location is affected by
its latitude, terrain, altitude, 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 regimes-the dry
season and the wet season. These are dependent on two prevailing air-masses blowing over
the country at different times of the year: the north-easterly air mass of Sahara origin (the
tropical continental air mass) and the humid maritime air-mass blowing from the Atlantic (the
tropical maritime air mass). The two air masses blowing from nearly opposite directions meet
along a slanting surface (the Inter-Tropical Front). The area about this front, where the air
masses to some extent mix, is called the Inter-Tropical Discontinuity (ITD) or the Inter-
ropical Convergence Zone (ITCZ). The Data presented are for a period of thirty-one (31)
years; from 1986 to 2016.

The studied areas in Lagos and Ogun States) which is in the Western region of Nigeria, is
situated in the tropics and experiences a fluctuating climate which is characterised by two
distinct conditions of wet and dry seasons. The wet season occurs between April and October
with a brief break in August, while the dry season occurs between November and March.

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 observed to be highest 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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Figure 4.1 Average Rainfall for Lagos and Ogun state (NIMET, 1986-2016)

Rainfall (mm)

Source: Nigerian Meteorological Agency (NIMET), 2017

442 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
4.2a-b. 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.
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Figure 4.2a Mean Monthly Max. Temperatures for Lagos & Ogun state (1986 - 2016)
Source: Nigerian Meteorological Agency (NIMET), 2017
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Figure 4.2b Mean Monthly Min. Temperatures for Lagos & Ogun state (1986-2016)

Source: Nigerian Meteorological Agency (NIMET), 2017

4.4.3 Sunlight

Data obtained from NIMET indicates that the proposed 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 states, ranged between 3 and 7 hours with an annual average
of 5 hours (Figure 4.3).
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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 proposed study 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).

4 N

M Lagos State

= Ogun state

Wind speed (m/s)

Month

Figure 4.4 Mean Monthly wind speed for Lagos and Ogun state (1986 - 2016)

Source: Nigerian Meteorological Agency (NIMET), 2017

4.45 Wind Direction

Data obtained from NIMET revealed that south westerly wind direction is prevalent in the
study area throughout the year (NIMET, 1986-2016). However, during dry season, winds are
distributed in all directions, but predominantly South-Southwest 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 the air at 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 hold any more, 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 Ogun 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 (1986-2016)

Source: Nigerian Meteorological Agency, 2017

4.4.7 Cloud

Solar radiation, temperature 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 cloudiness. Decline in sunshine
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
quantities (Oguntoyinbo and Derek, 1987). Air pollution 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 the comfortable enjoyment of life and property.

45.1 Ambient Air Quality Measurement

Atmospheric gases were measured with the aid of Universal Gas Analyser MX6. This
equipment was calibrated and held at arm-length 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 using in situ digital meters (Table
4.3 and Plate 4.1) at 36 locations 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 Technologies) | 0-1000ppm
Model GAXT-H-DL

Carbon monoxide Gas Alert Extreme (BW Technologies) | 0-1000ppm
Model GAXT-M-DL

Sulphur oxides Gas Alert Extreme (BW Technologies) | 0-1000ppm
Model GAXT-S-DL

Ammonia Gas Alert Extreme (BW Technologies) | 0-1000ppm
Model GAXT-A-DL

Nitric Oxide Toxi RAE Il PGM -1140 0-250ppm

Nitrogen iv oxide Gas Alert Extreme (BW Technologies) | 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 (Cly,) 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 In-situ 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
c