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EXECUTIVE SUMMARY 

ES 1 Overview of the Project 

The project involves the decommission of the existing Single Circuit 330kv Alaoji - Onitsha line and the 

reconstruction and upgrade of the transmission line to double circuit Quad Conductor of 330kV type with a 

total length of about 138 km. The transmission line starts from Alaoji substation in Abia state, linking the Ihiala 

substation   and terminating at the Onitsha substation both in Anambra state. The goal of the proposed Abia 

and Anambra States Transmission Project is to strengthen the national grid around the country for a more 

reliable electricity supply. The project shall involve; 

V Validationof existing Right of Way of the existing 330kV SC TL  

V Decommissioning of the existing Transmission line 

V Reconstruction of same 330kV double circuit Quad Conductor line 

V Commissioning of the line 

V Operation of the line 

V Final decommissioning 

 

ES 1.1 Project Alternatives 

The options and alternatives considered for the proposed project are presented in the Table ES-1.   

 

Table ES-1: Options and Alternatives Considered for Proposed Project  

Design Consideration Alternatives Considered  Preferred Alternative 

Substation Type Air Insulated Systems 

 

Air Insulated System (AIS) 

Gas Insulated System 

Transmission line design Overhead Overhead 

Underground 

Foundation Type Concrete spread footing Concrete spread footing 

Raft Foundation 

Pile Foundation 

Conductor type Gap-type ZT-aluminum conductor steel 

reinforced (GZTACSR) 

 

Gap-type ZT-aluminum conductor 

steel reinforced (GZTACSR) 
Aluminum Conductor Steel Reinforced (ACSR) 

All Aluminum Conductor (AAC) 



 ESIA REPORT FOR THE PROPOSED RECONSTRUCTION OF 

ALAOJI -ONITSHA 330kV DC QUAD CORE TRANSMISSION 

LINE  
    

 

xxv 

 

Number of conductors Single circuit conductors Double circuit conductors 

Multi-Circuit conductors 

Double circuit conductors 

Tower type Lattice Lattice, Tubular 

Tubular 

Route Alternatives Route 1 Route 3 

Route 2 

Route 3 

 

 

ES 1.2 Description of the Project Site and Valued Environmental and Social Components 

The project area cuts across three (3) States (Abia, Anambra and Imo) and sixteen LGAs as shown in 

Figure ES-1. These are Ekwusigo, Idemili South, Ogbaru and Ihiala in Anambra state, Osisioma, Aba 

North, Aba South and Ugwunagbo in Abia state, Owerri municipal, Mbatoli, Ngor-Okpala, Owerri North, 

Oru East, Oru west, Owerri west and Ngor Okpala in Imo state. The Projectôs direct impacts outside of 

the footprint area include the biophysical and socioeconomic impacts. It is expected that all direct 

biophysical impacts resulting from initial decommissioning, reconstruction and operation of the 

transmission line will be limited within a corridor centred in the TL alignment, with maximum width of 1 

km (500 metres on either side of the Transmission line RoW and is 1.5km2 base radius for each sub 

stations. The socioeconomic ADI is illustrated using a 2km wide corridor centred on the lineôs route and 

epicentre of the substation. The project area is drained by the Njaba River and Imo River. The project 

region is characterized by tropical rain forest. The project area is characterized by Secondary Forest, 

Derived Savanna and Seasonal Swamp forests. The only protected area around the project zone is the 

Anambra game reserve which is more than 65km away from the project area.the project area lies in and 

beyond the swamp zone with an elevation of 51m to 62 m. The project area is predominantly underlayed 

by sedimentary rocks. Abia state has two principal geological formations namely Bende-Ameki and the 

Coastal Plain Sands otherwise known as Benin Formation, Anambra State lies in the Anambra Basinp 

and has about 6,000 m of sedimentary rocks.  
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Figure ES-1: Map of the project area 

 

ES 1.2.1 Land Cover 

The Transmission Line Right of Way for the project is approximately 138km in length and 50m wide, 

thereby giving a total area of about 1,083,990m2.   

 

ES 1.2.2 Baseline condition of Bio-Physical and Socio-economic Environment 

 

Table ES-2 is a summary of the baseline result of the biophysical environment. 
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Table ES-2: Summary of Baseline Result of the Biophysical Environment of the Project Area 

PARAMETERS SUMMARY  

Study area The study area is located in Abia, Anambra and Imo states, all in South- Eastern Nigeria. 

The project is anticipated to begin from Alaoji and traverse through Imo with a turn in and 

turn out at Ihiala330kV Substation to Onitsha 330kV DC sub station.  

Climate/meteorology  The annual rainfall average usually varies from 1,383mm to 2,219mm (60 to 80 inches). 

The relative humidity is usually high throughout the year (about 75%), reaching a 

maximum during the rainy season when values above 87% are recorded. The temperature 

in the region is generally high all year round and usually range between 27.1 ï 24.20C 

between June and December and can rise to 28.4 ï 25.70C between January and April. 

The monthly mean wind speed varies from 1.6 to 2.0 metres per second (m/s). Wind 

speed is strongest at the middle of the rainy season during August and September. 

Topography  The elevations of the route ranged from 51.014m to 62.472 m. 

On the average the topography revealeda slightly sloppy area with visible signs of erosion 

Ambient Air quality  All parameters were within the FMEnv/WHO regulatory limits except for SO2. 

Concentrations of all criteria pollutants measured were generally above WHO and FMEnv 

detection limit in all sampling stations for both SO2. Possible sources of SO2 are 

combustion from vehicular activities,  

Noise quality The results indicated an elevated noise level above the daytime threshold stipulated for 

the various environments (school, hospital, residential and farmlands) for all the sections. 

However, these results were within the general noise level of short exposure of 105dB (A) 

or that of prolonged exposure of 90dB (A) and compared favorably well with the obtained 

secondary data. 

Geology The area is predominantly underplayed by sedimentary rocks with the following 

stratigraphic units underlying most part of the region: the Benin Formation, The late 

Tertiary-Early Quaternary Benin Formation,the Anambra Basin, the Bende-Ameki 

Formation, Imo Shale Formation, Nsukka Formation ,Ajali Formation, the Nkporo 

Shaleand the Mamu Formation. 

Pedology  Three soil types characterized the project area 

-Ferruginous tropical soils: Soil texture ranged between loamy sand to sandy clay loam 

soils which is prone to run offs and erosion. Alluvial/ Hydromorphic:  Waterlogged areas 

along the route are characterized by hydromorphic soils. -Alluvial soil zone found in most 

part of Imo and Abia sections of the route are characterized by erosion. Areas with alluvial 

deposits are known for its leaching effects.  

Soil quality All physicochemical parameters measured in the soil samples were within WHO/FMEnv 

threshold values.Cladosporium sp, Mucor sp, Trichoderma, Fusarium, Rhizopus, Candida 

sp, Aspergillus, Penicillium are the THF taxa while Chromobacterium, Flavobacterium, 

Actinomyces, Arthrobacter, Enterobacter, Staphylococcus, Serriatia, Protues, Klebsiella, 

Escherichia, Micrococcus, Pseudomonas and Bacillus are the THB. Possible organic 
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waste substrates for this organism could include nitrogenous, peptide rich and sugar rich 

food sources. 

Groundwater Physicochemical parameters analyzed for the three groundwater samples revealed 

concentrations within WHO/FMEnvlimits.The result compared well with reviewed 

secondary data. 

Hydrology/drainage  The Principal rivers in the project area are the Njaba River and Imo river. The Njaba River 

is a tributary of the Imo River.  

Surface water Surface water was collected in ten points.  All physicochemical parameters analyzed in the 

water samples were within FMEnv/WHO threshold values, except for Turbidity, PCB and 

DO. These are indicative of run off from polluted terrestrial environmentinto the adjoining 

water bodies. The microbial study revealed the presence of faecal indicator species 

indicating of open defecation system. See section 6.2.10.10.  

Sediment  Allphysico chemical parameters analyzed in the sediment samples were within ISQG and 

FMEnv threshold values. The microbial composition of sediments is similar to those 

observed in the surface water samples.  See section 6.10.8.  

Hydrobiology  A total of eighty-nine (89) species were observed with 32 phytoplankton, 37 zooplankton 

and 20 macro benthowith the presence of pollutant sensitive species in the area such as 

Nereis sp of the Polycheate group as well as some diatoms. 

Fisheries Overall, 19 fishspecies were censored in the water bodies consisting of mainly freshwater 

species. 

Clarias was censored as the dominant genus with 3 species. 

The age structure of the fishermen was mostly in the range of 25 to 60 years old. The 

commonest fish processing and preservation method is smoke-drying(Smoking) 

Vegetation  The study area consists of three habitats; Secondary forest about 46%, Derived Savanna 

(DSF) about 26% and Seasonal Swamp forests (SSF) takes 26%. 

A total of ninety-one (91) species were censored for the entire study, Notree 

speciescensored had a DBH of 6inches or above and height of 20m, hence no vegetal 

waste is expected during pre-construction activities.  

The Shannon index of 2.98 is indicative of a disturbed habitat. Fivespecies of conservation 

concern were recorded.  These are Sericanthetoupetou (Endangered) and Afzeliaafricana, 

Dalbergialatofolia, Ricinidendronheudelotii and Lophiraalata in the Vulnerable category.  

Fifteen (15) species representing about 36% have indigenous uses. Gmelina aborea, 

Elaeisguinnensis, Lophiraalata, Pentaclethra macrophyllaandBambusa vulgarisare the 

most used plant species in the study area. A review of the alien species showed that two 

(2) of these species (Ageratum conyzoides, and Chromolaen aodorata occur in the study 

area. On the other hand, three (3) species (Chromolaena odorata, Dalbergia sisso and 

Mimosa pudica) were invasive. 
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Fauna and wildlife   Herpetofauna 

-Six Amphibians and six reptilian species were censored in the study area. 

-Secondary forest recorded the highest number of species and species abundance. 

There was no species of conservation interest in the study area. However, the censored 

reptilian taxa are under localized threat from biological resource use and Agricultural 

activities. 

Avian study 

-A total of twenty-five (25) sighted avian species were censored in the area. Some of the 

species includeDelerinis, Bleda, Hylia, Malimbus and Sylvietta. 

- The Secondary forest accounted for the highest bird diversity.  

-A total of 79 individuals were censored across the counting and observation stations. The 

findings revealed that Nicator chloris, Phyllastrephusicterinus, sylviettavirens and 

Baeopogon indicator accounted for about 40% the total counts. 

-Three behavioural tendencies were evaluated at the time of censoring, feeding, resting and 

flight/flying. 

- Halyconbadia, Oriolusnigripennis and Dyaphorophyiacastaneawas observed always 

resting. Tricholaema hirsute on the other hand was always on flight.   

-The birds were observed flying in three main directions. 

-Flight altitude was also evaluated and the findings. All individuals of Tricholaema hirsute, 

Dyaphorophylanigriipennis, Muscicapacomitatawere observed flying in the 50-75 m range 

only, Hyliaprasina and Malimbusrubricolis had 2 individuals flying in the 75m altitude. 

- Other species observed in the 50-75 and above the 75m active were in flight. 

-Polyboroides typhus was the only migratory species in the area.  A total of 5 raptor species, 

belonging to Alcedinida, Ploceidae, and Muscicapidae families were sighted. 

-None of the species censored in the study area were of conservation interest as all species 

were categorized as Least Concern (LC). 

 Mammals  

-A total of 12 Mammalian species were censured in the study area.  

-These include the 7 species that were sighted, and the 5 species censured via indirect 

evidences.  

-The Secondary forest was the preferred habitat for mammals in the study area.  

-All sighted species were of Least Concern (LC) status using the IUCN Red list 2019 

version one criterion.  

-The major threat for all the species is hunting. No endemic mammalian species was 

recorded. 

Protected areas The only protected area is the National Park around the project zone is Anambra game 

reserve which is more than 65km away from the project area. 
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Table ES-3 is a Summary of Baseline Result of the Socio-economic Environment of the Project Area.   

 

Table ES-3: Summary of Baseline Result of the Socio-economic Environment of the Project Area 

Parameters   Summary  

Political context Anambra State is made of 21 local governments, including, Alaoji, Idemli North and 

South Ogbaru and Ihiala.   

Each of the LGAs is run by an elected Executive Chairman and elected Counselors.  

The Chairman appoints cabinet to assist in performing the executive functions of the 

local government.  

Abia State has 17 local governments including Osisioma, Aba North and South 

Ugwunagbobo and Ukwa West.  

Imo State has 17 LGAs including Owerri West, Oru East, Oru West and Ngorokpala 

Demography Based on the Projected population (2018 based on an exponential growth rate of 

3.2%).   

Abia State has a demography of 39,380,05.9 and 4,900km2 of land area.  The State 

has a population density of 580.698 persons/ km², Anambra State has a demography 

of 57,821,13.9 and a land area of 4,865km2. the state has a population density of 

858.752 persons/ km²and Imo state has a demography of 40,748,46.6 and a land area 

of 5,288km2.  The State has a population density of 742.731 persons/ km². In all three 

States, male population is marginally above that of females. Age group of 0-14 years 

constituted 41.8% of the population of all three States.  Literacy level stood at 85.1, 

82.1 and 74.3, respectively. 

Conflict Resolution Civil cases in the communities are arbitrated by the Chiefs-in-Council, Elders-in-

Council, religious leaders, traditional priests, age grade, women groups or family heads. 

On the other hand, inter-communal conflicts are resolved by the representatives 

(Chiefs) of the communities involved. If it cannot be resolved at that level, the case is 

taken to the Paramount ruler for adjudication. Criminal cases are referred to the 

government law enforcement agents.  

Household and 

Community 

Characteristics 

A total of 600 household questionnaires were administered and 560 retrieved 

representing a success rate of 93.3 % while 110 community questionnaires were 

recovered out of 118 initially administered representing a success rate of 93.2%.  

Gender of heads of 

household 

In Anambra, the 83% male house heads is less than the Nigerian average of 85.7%, 

though all areas in the line route have more male house heads. 

In Abia, the 88.2% male househead is less than the Nigerian average of 85.7%. 

In Imo, 55.7% male househead is less than the Nigerian average of 85.7%. 

Marital Status of 

Head of Household 

The marital status of respondents in the project area of Anambra, Abia and Imo 

are52% (18% single and 21% widowed), 50% (30% single and 14 widowed) and 47% 

(17% single and 24% widowed).  
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Nature of Marriage 

in Households 

The 89% of monogamous marriages across all the communities in the project area is 

above the Nigerian and South-East averages of 76.1 and 70.7% respectively.  

HOUSEHOLD SIZE The most prevalent household sizes in the project areas are those made up of 3-5 

persons and 6-10 persons accounting for about 87% of the households.  

The findings are in tandem with 2012 NBS statistics which put the average family size 

in Anambra State at 3.9 persons as against Abia State with 3.7 persons and Imo state 

with 3.7.  

Ethnic Composition Expectedly, the data revealed dominance of the landowners (Ibo) where the proposed 

project is to be sited.  

The results also revealed high relationship between project area and the contiguous 

ethnic group. 

This was evident in the presence of Anioma/ibo, Iteskiri, Ijaw, Afemai, Ishan and 

Isoko. 

The presence of Yoruba and the Hausa/Fulani ethnic groups reflects the cosmopolitan 

nature of the dominant cities within the project area (Aba, Owerri, Alaoji, Ihiala and 

Onitsha).  

Religion The people are adherents of three religions. 

Christianity was the most practiced religion with about 97.6% of the respondents 

across the LGAôs.  

Followed by ATR with an average of 2.8%. While about 0.06% were adherents of the 

Islamic Faith 

Educational 

Facilities 

Over 219 primary schools, 106 secondary schools and 4 tertiary institutions in 

communities within the spatial boundary of the project area. 

Water facilities The number of privately-owned boreholes is higher compared to communally owned 

ones. 

Less than 1% of the respondents depend on communal borehole boreholes for their 

water needs. 

Household facilities  Result on the survey of these facilities revealed that power generator, gas 

stove/kerosene, television, radio cassette player and refrigerator were the most 

common facilities among households in the project area.  

Cars and Motorcycle are the common means of transportation while the combined 

percentage of persons that own houses and/or land is less than 6% of the sampled 

population.  

Roofing materials  Over 60% of houses in the project area are roofed with corrugated Iron Sheets except 

in communities in Imo state which a bulk of the buildings (33.8%) had also roofed with 

aluminum sheet.  

Walling Materials On the average, the use of concrete blocks as walling materials is predominant.  

Flooring Material Five flooring materials were observed to be in use.  
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Smooth cement and ceramic tiles accounted for well about 80.1%, sand, wooden 

planks and smothered muds observed in Aba, Ihiala, Owerri, Ekwusigo accounted for 

the remainder 19.9%.   

The data provided closely mirrors The Nigeria average for Flooring Materials. 

Transport Facilities The project area is traversed by several roads, amongst which are: 

The Aba ï Portharcourt express way 

Owerri ï Onitsha express Way Umuikaa ï Owerri road  

Smaller feeder roads linking the major roads with the impacted communities, and 

Unpaved roads connecting small villages and settlements. 

 

Communication 

Facilities 

The people in all the communities have access to mobile communication through fixed 

wireless lines provided by communication service providers like MTN, GLO, AIRTEL 

and 9 Mobile.  

There are postal services in most of the communities in Abia, also there are no postal 

service in the communities in Anambra and Imo, but the inhabitants obtain news about 

other parts of Nigeria and the world through radio, television and the mobile handsets. 

Health Facilities The health facilities in the area comprise of twent- four (24) Primary Health Centres 

(PHC) and twenty-nine (29) hospitals.    

Prevalence of 

Diseases in the 

study area 

The most prevalent diseases affecting all age groups in the communities are Malaria 

Fever (39.2%), Upper Respiratory Tract Infection (19.2%), Typhoid Fever (10.5%), 

Diarrhoea/vomiting (5.2%) and Hypertension (7.2%).   

Other common ailments in across all project LGAs: include Worm Infestation, Diabetes 

Mellitus, Lower Respiratory Tract Infection, and Arthritis.  

Sexual Activities 

and Knowledge of 

Sexually 

Transmissible 

Infections (STI) 

A greater percentage of the respondents are aware of the causal methods and 

preventive measures of STIs 

Condom 

Availability and 

Use 

Less than 30% of males and 35% of females aged above 15 years had never used 

condom before while over 20% of males and 30% females claimed they used condom 

only occasionally, mainly either for prevention of pregnancy or STI. Only less than 

10% of sexually active males and 2% females use condom all the time (i.e. during 

every episode of sexual intercourse).  

Land planning and 

uses 

Land ownership in the project site is either by community or family. However, by virtue 

of the Public Lands Acquisition Law, the state government may acquire land 

compulsorily for public purpose from individual landowners, subject to the payment of 

compensation to such landowners.  

The wayleave is served by the existing road infrastructure and other rural roadways 

from which access along the way-leave is provided. 
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The residential areas are mostly rural settlements except Ohabiam, Owerri, Ala-Oji, 

Ariaria, Aba and Umuochamthat are urban settlements.  

The population in the PACs is predominately made up of low and middle with few 

high-income earners in the mentioned urban towns. The residential areas and the 

surrounding sub-places consist largely of single unit residential homes.  

On the other hand, the rural settlements such as Umuode, Obosi, Aba, Ihiala, 

Ozubulu, Ngor andall other communities except the listed semiurban/urban are 

sparsely populated with low cost, single unit dwellings on small stands. Majority of 

theinhabitants of these areas live on lower income (see discussion on livelihood).  

Occupation The respondents are mainly into Farming (24%), Pastoralist (8%), Self-employed 

(20.3%) Private employee (10.7%), Public employee (27%) and Trading (32.3%).   

Artisanal Skills Taxi (car, tricycle, motocycle), Heavy machinery operator (shovel operator, caterpillar, 

etc.), Mechanic, Mason, Painter, Chainsaw operator, Commercial Farm workers, 

Plumbing, Experienced pylon assembler, Carpenter, Welder, Electrician, Truck driver 

Income The average income of households of the respondents were below N500, 000 per 

annum. 

It was observed that the basic challenges to income generating activities in the project 

area include: 

High cost of transportation, High level of post-harvest loss, Absence of electricity, 

Lack of access to credit facilities, Lack of productive inputs and inadequate extension 

visitation, Poor storage and processing facilities and High cost of labour among 

others. 

Households' Main 

Source of Energy 

Electricity from the national grid is the main source of lighting in the project area 

supplanted by privately owned AC supply sources. 

On the other hand, kerosene was the most used energy source for cooking. In 

addition, charcoal and electricity were the least patronized energy sources in the 

project area.  

Households' Main 

Source of Potable 

Water 

The prominent water source in the project area is water from boreholes. Other 

frequently used water sources are wells, water vendors and tanker trucks. The least 

used water sources were piped water, rainwater, unprotected spring, bottles water, 

surface water and rivers.    

Waste Disposal by 

Households 

Open dumping is the prevalent refuse disposal method in the area followed by refuse 

incineration. over 55% of households in the project area use the Water Closet (WC) 

system about 30% used pit latrine while about 15% of the households, use the bush.  

Vulnerable Groups The most vulnerable group across the LGAôs are non-indigenes, children and women 

and land tenants. 

Cultural Heritage 

Resources 

There are no cultural sites within the way leave and within the 500m on either side of 

the RoW.   
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Gender Issues In terms of Circumcision, all male individuals in the households are circumcised with 

no female circumcised. While in terms of Land ownership: There is a higher ratio of 

male landowners than female in project area. This is related to the culture of 

preferentially giving wealth to men over women on inheritance. 

 

ES 1.3 Institutional and legal framework for implementation of the project 

NATIONAL ENVIRONMENTAL & SOCIAL POLICIES 

The following are the national environmental and social policies related to the proposed project 

V National Policy on the Environment (1988) 

V EIA Act Cap E12 LFN 2004 

V National Environmental Standards and Regulations Enforcement Agency (NESREA) Act 2007 

V National Environmental Protection (Management of Solid and Hazardous Wastes) Regulations, 1991 

V National Environmental (Sanitation and Wastes Control) Regulations, 2009 

V National Environmental Protection (Pollution Abatement in Industries and Facilities Generating 

Wastes) Regulations, 1991 

V National Environmental (Electrical/Electronic Sector) Regulations, 2011 

V National Environmental (Noise Standards and Control) Regulations, 2009 

V National Environmental (Surface & Groundwater Quality Control) Regulations 2011 

V Land Use Act CAP L5 LFN 2004 

V Forest Law CAP LFN 1994 

V Endanger Species (Control of International Trade and Traffic) Act CAP HI LFN 2004 

V National Environmental (Soil Erosion and Flood Control) Regulations, 2011 

V Factories Act (CAP F1), 2004 

V Employee Compensation Act, 2010 

V Nigerian Urban and Regional Planning Act CAP 138 LFN 2004 

V EIA Procedural Guidelines, 1995 

V Natural Resources Act CAP 268 LFN 1990 

 

ENERGY SECTOR POLICIES AND LEGAL PROVISIONS 

The following are the national energy sector policies and legal provisions related to the proposed project 

V National Energy Policy, 2003 
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V Electric Power Sector Reform Act 2005 

V Energy Commission of Nigeria Act CAP 109 LFN 1990 

V Nigerian Electricity Supply and Installation Standards (NESIS) Regulations 2015 

V Acquisition of Land Access Rights for Electricity Projects Regulations, 2012 

V Roadmap for Power Sector Reform of 2010.   

NIGERIAN GENDER RELATED POLICIES 

The following are the Nigerian gender-based policies related to the proposed project 

V The Gender Policy Framework in Nigeria 

V National Gender Policy, 2006 

 

NIGERIAN INSTITUTIONAL PROVISIONS AND ARRANGEMENT 

The following are the Nigerian Institutional provisions and arrangement related to this project 

V Federal Ministry of Environment 

V National Environmental Standards and Regulations Enforcement Agency (NESREA) 

V Federal Ministry of Power Works and Housing 

V Nigerian Bulk Electricity Trading Plc (NBET) 

V Nigerian Electricity Regulatory Commission (NERC) 

V Nigerian Electricity Liability Management Company (NELMCO)  

V Nigerian Electricity Management Services Agency (NEMSA) 

 

STATE LAWS 

Abia State Environmental Laws 

The enabling legal instruments of the state include; 

V Basic Environmental Law No. 1of 2004 amended in 2013 

V Policy on Environment (2010) 

V Flood and Erosion Control and Soil Conservation (2010) 

V Flood Control and Water Conservation (2010) 

V Watershed Management Policy (2010) 

V Basic Environmental Law No. 1 of 2004 amended in 2013 
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Imo State Environmental Laws 

The enabling legal instruments of the state include; 

V Imo State Environmental Protection Agency Law 

V Imo State Bureau for Sanitation & Transport Law 

 

Anambra state Environmental Laws  

The enabling legal instruments of the state include  

V Environmental Protection Agency Act 

V Waste Management Agency Act 

 

LGAs Bye Laws on Environment 

The project would trigger all the environmental and waste management bye laws of all the listed affected 

LGAs 

International Conventions and Agreements applicable to the sector 

Apart from the National Laws, Acts and Regulations, Nigeria is a signatory or party to many International 

Environmental Conventions and Treaties that are relevant to the energy sector. A list of some of the 

relevant International Environmental Conventions and Treaties ratified by the Government of the Federal 

Republic of Nigeria are; 

V United Nations Framework Convention on Climate Change (UNFCCC). 1992 

V Basel Convention on the Control of Trans-boundary Movements of Hazardous Wastes and their 

Disposal, 1989 

V Montreal Protocol on Substance that Deplete the Ozone Layer, 1987 

V Vienna Convention on the Ozone Layer, 1985 

V ILO C155 and R164 2001; Management of work place Health and safety and Management of work 

place Hazards 

V Convention on Conservation of Migratory Species of Wild Animals, 1979 

V Convention on the Protection of the World Cultural and Natural Heritage (world Heritage Convention), 

Paris, 1975 

V Convention to Regulate international trade in Endangered species of Fauna and Flora (CITES), 1973 

V Convention on the Conservation of Migratory Species of Wild Animals (CMS or Bonn Convention) 



 ESIA REPORT FOR THE PROPOSED RECONSTRUCTION OF 

ALAOJI -ONITSHA 330kV DC QUAD CORE TRANSMISSION 

LINE  
    

 

xxxvii  

 

(Signatory only), 1988 

V African Convention on the Conservation of Nature and Nature Resource, 1968 

V Paris Agreement, 2015 

 

The African Development Bank (AfDB) Integrated Safeguards System (ISS) 

The ISS consists of four interrelated components as summarized in Figure ES-2.   

 

 

 

Figure ES-2: Structure of the AfDB ISS 

 

TCNõs HSEQ POLICY 

TCN SHE & S Philosophy is anchored on 

V nobody Gets Hurt during project planning and execution. 

V safety and security are the projectôs highest priorities. 

V any work performed at a facility must be done in the safest manner possible. 

V safety is an integrated part of SHE&S policies, procedures and requirements and those are required 

to safely operate and maintain operating facilities. 

V safety is everybodyôs concern and responsibility. 
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INSTITUTIONAL AND ADMINISTRATIVE FRAMEWORK 

Responsibilities for the ESIA and its implementation are shared between multiple stakeholders, including 

concerned ministries, competent authorities, the project implementation unit (PIU), the TCN and the 

contractors. These include the following; 

V The Federal Government of Nigeria (FGN) 

V Federal Ministry of Environment 

V Federal Ministry of Finance 

V Transmission Company of Nigeria (TCN) 

V AfDB Project Implementation Unit (PIU) 

V Abia State Ministry of Environment (ASMEnv)  

V Abia state Ministry of Physical Planning and Urban Development(renewal) (ASMPPUD) 

V Abia State Environmental Protection Agency (ASEPA) 

V Abia State Ministry of Land Survey and Urban planning (ASMLSUP) 

V Abia State Ministry of Women Affairs (ASMWA) 

V Abia State Ministry of Transport (ASMT) 

V Anambra state Ministry of Environment (AnSMEnv) 

V Anambra State Environmental Protection Agency (AnSEPA) 

V Anambra State Ministry of Transport (AnSMT) 

V Anambra state Ministry of Lands, survey and Town planning (ASMLST) 

V Imo State Ministry of Petroleum and Environment (ISMPEnv) 

V Imo State Environmental Protection Agency (ISEPA) 

V Imo State Ministry of Health, Women Affairs and Social Development (ISMHWASD) 

V Imo State Ministry of Works (ISMW) 

V Imo State Ministry of Land Survey Housing and Urban Planning (ISMLSHUP) 

V The Customary District Councils head of each affected LGA 

¶ Ekwusigo 

¶ Idemili South 

¶ Ogbaru  

¶ Ihiala  

¶ Osisioma 
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¶ Aba North 

¶ Aba South  

¶ Ugwunagbo  

¶ Owerri municipal 

¶ Mbatoli 

¶ Ngor-Okpala 

¶ Owerri North 

¶ Orun East 

¶ Oru west 

¶ Owerri west and  

¶ Ngor Okpala 

V Village Chiefs of Affected Communities 

 

ES 1.4 Project Impacts 

The following are the key project impacts 

¶ pollution/nuisance levels= SO2 levels in air, copper levels in soil, iron and lead levels in groundwater, BOD, 

COD and DO levels in surface water and copper and manganese levels in sediment  

¶ Noise =  

¶ Surface water physico-chemical parameters above WHO/FMEnv regulatory = DO, Turbidity  

¶ Invasive species= Chromolaena odorata, Dalbergia sisso and Mimosa pudica 

¶ Alien species = Ageratum conyzoides, and Chromolaena odorata 

¶ Threatened species= Afzelia africana, Dalbergial atifolia, Ricinodendron heudelotti, Lophira alata 

(Vulnerable) Sericanthe toupetou (Endangered) 

¶ Avian Raptor species= Halcyon badia, Polyboroides typus, Merops gularis, Miscicapa comitata and 

Muscicapa cassini 

¶ Migratory species = Polybroides typhus 

¶ Estimated amount of greenhouse gas to be generated by project activity = 269.25 MTCO2 Equivalence 

¶ Net amount of GHG to be reduced by project per year = 5,743,321.94 MTCO2 Equivalence 

¶ Number of households to be displaced will be about 2,100 

¶ Economic displacement of about N5.1 billion 
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ES 1.5 Consultations 

 

Details of the first and second rounds of consultations held with various stakeholders of the project are 

presented in Table ES-4. 
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Table ES-4: Details of Stakeholder Consultation 

 

 Objectives and Information Provided for Rounds 1 and 2 

Abia State Round 1                     Imo State   Anambra State Round 1 

Target 

group 

Date & 

Venue 

Comment & 

Implementation 

Target 

group 

Date & 

Venue 

Comment & Implementation Target 

group 

Date & Venue Comment & 

Implementation 

FMEnv Government 

house, 

Umuahia 

27/7/2019 

Promised to cooperate with 

other environment 

regulators to fast track the 

ESIA Process for timely 

approvals and permitting. 

FMEnv Benconn 

Hotel, 

Owerri 

25/7/2019 

Advised we ensure 

maintenance of the 

ecosystem, ecological 

process and preserve 

biodiversity. 

FMEnv Beautiful Gate 

Resort, Awka   

(24 July 2019) 

Advised TCN to 

develop the 

SEP and strictly 

implement it 

throughout the 

project lifespan, 

to ensure 

stakeholder 

confidence and 

sustainability. 

FMAFNR Government 

house, 

Umuahia 

27/7/2019 

Promised to be involved in 

the provision of agricultural 

extension services to 

PAPs, to achieve greater 

agricultural productivity. 

FMAFN

R 

Benconn 

Hotel, 

Owerri 

25/7/2019 

Advised we watch out for 

flood plains and also 

construction be done above 

flood level. 

FMAFNR Beautiful Gate 

Resort, Awka 

(24 July 2019) 

 

 Compensation 

for PAPs and 

PACs was 

stressed while 

footprint for 

access route 

creation should 

be minimized  

FMLS Government 

house, 

Umuahia 

27/7/2019 

They advised that proper  

route studies should be 

carried out and also 

FMLS Benconn 

Hotel, 

Owerri 

25/7/2019 

promised to facilitate and fast 

track the processes to 

gazette the ROW when TCN 

applies and this should be 

FMLS Beautiful Gate 

Resort, Awka 

(24 July 2019) 

 

Promised to 

send officers to 

join the TCNôs 

consultant in 
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affected land owners 

should be compensated  

done before compensations / 

Resettlements are 

implemented 

the field for 

enumeration 

exercise, if 

invited 

FMPW&H Government 

house, 

Umuahia 

27/7/2019 

The acquisition of 

government owned land 

but the project will be 

responsible for the 

processing charges. 

FMPWH Benconn 

Hotel, 

Owerri 

25/7/2019 

PAPs and PACs should be 

compensated without delay. 

FMPWH Beautiful Gate 

Resort, Awka 

(24 July 2019) 

 

The design and 

type of 

equipment 

should be that 

which meet 

international 

best practice. 

NESREA Government 

house, 

Umuahia 

27/7/2019 

Commended TCN for an 

early good start in 

compliance to 

environmentalrequirements 

and admonished the 

Company to keep up 

thatway 

NESRE

A 

Benconn 

Hotel, 

Owerri 

25/7/2019 

Advised compliance with 

environmental laws and 

regulation 

NESREA Beautiful Gate 

Resort, Awka 

(24 July 2019) 

 

Promised to 

give full support 

in the best of 

their ability  

NERC Government 

house, 

Umuahia27/

7/2019 

Promised to give full 

support in the actualization 

of the project. 

NERC Benconn 

Hotel, 

Owerri 

25/7/2019 

Advised villagers to be 

hospitable and give full 

cooperation in the 

actualization of the project 

NERC Beautiful Gate 

Resort, Awka 

(24 July 2019) 

 

Emphasized on 

the observation 

of Nigerian 

Electricity 

Regulatory 

Commission 

standards  
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NEMSA Government 

house, 

Umuahia 

27/7/2019 

Requests to be involved in 

all phases of the project to 

inspect the standards of 

the project before 

commissioning and during 

operations.  

NEMSA Benconn 

Hotel, 

Owerri 

25/7/2019 

TCN should ensure that 

materials and equipment to 

be used are of international 

standards.  

NEMSA Beautiful Gate 

Resort, Awka 

(24 July 2019) 

 

Promised to 

give technical 

support in the 

actualization of 

the project  

DSS Government 

house, 

Umuahia 

27/7/2019 

promised to provide the 

necessary security cover 

needed in all phases of the 

project 

DSS Benconn 

Hotel, 

Owerri 

25/7/2019 

Gadgets, Equipments and 

valuables should be carefully 

safeguarded to avoid theft 

and vandalism  

DSS Beautiful Gate 

Resort, Awka 

(24 July 2019) 

 

Promised to 

give full support 

in the 

actualization of 

the project. 

NSCDC Government 

house, 

Umuahia 

27/7/2019 

Security guard should be 

employed. 

NSCDC Benconn 

Hotel, 

Owerri 

25/7/2019 

Promised to provide the 

necessary security cover 

needed in all phases of the 

project and requested that 

provisions for their logistics 

be made ab initio in the 

project budget. 

NSCDC Beautiful Gate 

Resort, Awka 

(24 July 2019) 

 

presence of 

security 

personnel 

during any 

phase of the 

project activity 

ASMEnv Government 

house, 

Umuahia 

27/7/2019 

They advised we ensure 

safe health and safety 

environment   

ISMEnv Benconn 

Hotel, 

Owerri 

20/3/2019 

Waste should be disposed 

properly to avoid 

environmental pollution  

ASMEnv Beautiful Gate 

Resort, Awka 

(19 May 2019) 

 

Compliance 

with the state 

environmental 

laws and 

regulation  

AMWH Government 

house, 

Umuahia 

12/3/2019 

Stressed on the gully 

erosion hazard in the state.  

IMWH Benconn 

Hotel, 

Owerri 

20/3/2019 

Stressed the need for 

Compensation to PAPs and 

PACs was stressed 

AMWH Beautiful Gate 

Resort, Awka 

(19 May 2019) 

 

Transport 

Management 

Plan needs to 

bedeveloped 

for 
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heavydutyvehicl

etoensureappro

priatecontrolsdu

ring 

transportation 

ASMLS Government 

house, 

Umuahia 

12/3/2019 

affected landowners 

should be compensated  

ISMLS Benconn 

Hotel, 

Owerri 

20/3/2019 

promised to provide 

necessary support  

 needed in all phases of the 

project 

ASMLS Beautiful Gate 

Resort, Awka 

(19 May 2019) 

 

All the 

communities 

sought to know 

the size of the 

RoW 

Ariaria Int

ernational 

Market Tr

aders Ass

ociation 

Ariaria 

market 

Square 

21-5-2019 

Asked that PAPs be given 

adequate time prior to 

construction 

Owerri 

market 

women 

associati

on  

Owerri 

market 

square 

22-5-2019 

Harped on the need for 

locals to be involved in the 

contracting process 

Onitsha 

market 

trade 

union 

Onitsha market 

square 

23-5-2019 

The project 

should fully 

understand the 

livelihood 

pattern within 

the area. 

Aba 

market 

tradersô 

associatio

n  

Aba market 

square 

21-5-2019 

TCN should actively 

engaged all stakeholders 

throughout the project life 

cycle 

Owerri 

market 

tradersô 

associati

on 

Owerri 

market 

square 

22-5-2019 

affected landowners should 

be compensated 

Onitsha 

market 

women 

associati

on 

Onitsha market 

square 

23-5-2019 

they asked for 

improvement of 

electricity 

supply in their 

village 

Abia State 

Women 

Associatio

n  

Government 

house, 

Umuahia 

21-5-2019 

Promised to give full 

support in the actualization 

of the project 

Anambr

a State 

Women 

Associat

ion  

Benconn 

Hotel, 

Owerri 

22-5-2019 

 

Requested for constant 

electricity in their community  

Anambra

market 

women 

associati

on 

Beautiful Gate 

Resort, Awka 

23-5-2019 

affected 

landowners 

should be 

compensated 

                                                                                Round 2 Consultations. The target group is Project Affected Communities 

Imo State  Abia State Anambra State 
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LGA Community Date & 

Venue 

Comment & 

Implementation 

LGA Commun

ity 

Date & 

Venue 

Comment & 

Implementati

on 

LGA Commu

nity 

Date & 

Venue 

Comment & 

Implementati

on 

Owerri 

Munici

pal 

 

Owerri 

 

Igweôs 

Palace  

21-5-

2019 

They were 

concerned about 

the houses 

around the right of 

way and relocation 

measures put in 

place by the 

government. 

Ossioma

Ngwa 

Umuode Town 

hall  

22-5-

2019 

The people of 

Umuode wants 

TCN improve 

electricity in 

their 

community  

Idemili 

South 

Obosi 

 

Communi

ty primary 

school  

24-7-

2019 

Compensation 

for PAPs and 

PACs must be 

paid before 

project 

commenceme

nt 

Nwaorie Town hall 

21-5-

2019 

The community 

requested for 

community 

development 

projects and 

employment 

opportunities for 

the youth  

Umuocha

m 

 They 

welcomed the 

project and 

asked for 

improvement 

of electricity 

supply in their 

village 

Umuoja Town hall 

22-7-

2019 

TCN must 

acquire the 

ROW now 

before 

embarking on 

the proposed 

reconstruction 

project 

Owerri 

Division 

Igweôs 

Palace 

21-5-

2019 

TCN must pay 

adequate 

compensation for 

the affected 

houses/structures 

and crops within 

the ROW. 

V  

 

Abayi  They showed 

concern on 

corona and 

effect on 

human health   

Obosi Town hall 

22-7-

2019 

The 

community 

requested for 

community 

development 

projects and 

employment 

opportunities 

for the youth 
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Mbatoli 

 

Awo 

 

 

 

Igweôs 

Palace 

21-5-

2019 

They want TCN to 

prioritize rural 

electrification and 

stabilize power 

supply in their 

community  

Umuozuo Igweôs 

Palace 

22-5-

2019 

They 

complained 

about Dust 

and noise 

control during 

construction 

Oba 

Aboji 

Igweôs 

Palace  

24-7-

2019 

The Igwe 

pledged to 

fully support 

the 

implementatio

n of the project 

Orodo Communi

ty primary 

school 

20-5-

2019 

They were 

concerned about 

the houses and 

farmlands 

around the right of 

way and relocation 

Measures put in 

place by the 

government. 

OsiaUmu

Mgbede 

Comm

unity 

primary 

school 

22-5-

2019 

TCN must pay 

adequate 

compensation 

for the affected 

houses/structu

res and crops 

within the 

ROW. 

V  

 

Oba Igweôs 

Palace 

20-7-

2019  

They 

welcomed the 

project and 

asked for 

improvement 

of electricity 

supply in their 

village 

Ohoba Town hall 

20-5-

2019 

They do not want 

TCN to build their 

houses for them 

but to compensate 

them in cash.  

V  

 

 

AmaOkp

u 

Town 

hall 

22-5-

2019 

They want the 

compensation/ 

resettlement to 

be 

implemented 

within months 

of 

enumeration, 

to avoid 

unnecessary 

hardship on 

the PAPs 

Ogbaru River 

idemili 

Town hall 

24-5-

2019 

The people of 

lasi showed 

major 

concerned 

on 

compensation 

to landowners 

affected 

by the project 
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Nkwesi Igweôs 

Palace  

20-5-

2019 

They expressed 

their fear 

remaining in 

ódarknessô, despite 

co-hosting a power 

project of this 

scale 

V  

 

UmuOjim

a 

 

Comm

unity 

primary 

school 

22-7-

2019 

They 

requested for 

employment 

for the youth 

during the 

cause of the 

project  

ErunaLa

gbe 

 

Communi

ty primary 

school 

24-5-

2019 

They 

requested 

compensation 

should be paid 

before project 

commenceme

nt to avoid by 

PAPs 

Mbieri Town hall 

21-5-

2019 

Compensation for 

PAPs and PACs 

must be paid 

before project 

commencement  

Ogbu 

 

Igweôs 

Palace 

23-7-

2019 

The Igwe 

promised his 

full support 

during the 

cause of the 

project  

Atani Igweôs 

Palace  

20-7-

2019 

The Igwe 

welcomed the 

development 

and pledged 

full support 

Obaku Igweôs 

Palace 

21-5-

2019 

They asked if TL 

wonôt cause 

electrocution in 

their community  

Umuobo Comm

unity 

primary 

school 

23-7-

2019 

They were 

concerned 

about the 

houses and 

farmlands 

around the 

right of way 

and relocation 

measures put 

in place by the 

government. 

Eze 

 

Communi

ty primary 

school 

20-7-

2019 

They want 

TCN to 

prioritize rural 

electrification 

and stabilize 

power supply 

in their 

community 
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Ngor-

Okpala 

Akabo Communi

ty primary 

school 

21-5-

2019 

TCN must acquire 

the ROW now 

before embarking 

on the proposed 

reconstruction 

project 

Umumba Comm

unity 

primary 

school 

24-7-

2019 

They want 

TCN to 

prioritize rural 

electrification 

and stabilize 

power supply 

in their 

community 

Ihiala Awgbu 

 

 

Igweôs 

Palace  

24-7-

2019 

They want the 

compensation/ 

resettlement to 

be 

implemented 

within months 

of 

enumeration, 

to avoid 

unnecessary 

hardship on 

the PAPs 

 Umunoha Communi

ty primary 

school 

21-5-

2019 

They requested 

compensation 

should be paid 

before project 

commencement to 

avoid by PAPs 

UmuAkp

ara 

Comm

unity 

primary 

school 

20-7-

2019 

They shoed 

their grievance 

for No 

compensation 

payment after 

the 

construction of 

the existing 

330kV SC line. 

Azira Igweôs 

Palace 

24-5-

2019 

The 

community 

demanded for 

community 

development 

projects 

Owerri 

North 

Umunahu Igweôs 

Palace  

26-7-

2019 

They want TCN to 

prioritize rural 

electrification and 

stabilize power 

supply in their 

community 

Umuaba Town 

hall 

24-7-

2019 

They were 

scared of 

corona effect 

and 

asked which 

measures was 

put in place to 

Uli Communi

ty primary 

school 

24-5-

2019 

They want the 

compensation/ 

resettlement to 

be 

implemented 

within months 

of 
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reduce the 

effect 

enumeration, 

to avoid 

unnecessary 

hardship on 

the PAPs 

Mkpama 

 

Town hall 

26-7-

2019 

TCN must acquire 

the ROW now 

before embarking 

on the proposed 

reconstruction 

project 

Okpuala Igweôs 

Palace 

23-7-

2019  

They asked for 

the project 

Benefits and 

also 

employment 

opportunities 

for the youths 

Ihiala 

 

 

Communi

ty primary 

school 

24-5-

2019 

The Igwe 

pledged to 

fully support 

the 

implementatio

n of the project 

Oru 

East 

Awomama Town hall 

25-7-

2019 

The Igwe pledged 

to fully support the 

implementation of 

the project 

Mbuntu Igweôs 

Palace  

21-7-

2019 

The villages 

made enquiry 

on how long 

the 

project will 

take and its 

benefits to the 

community 

Ozubulu 

 

 

 

Igweôs 

Palace 

23-7-

2019  

The Igwe 

welcomed the 

development 

and pledged 

full support  

Oru 

West 

Ofekata Communi

ty primary 

school 

25-7-

2019 

They showed their 

grievance for No 

compensation 

payment after the 

construction of the 

existing 330kV SC 

line 

MbokoU

muete 

Comm

unity 

primary 

school 

23-7-

2019 

They 

requested 

compensation 

should be paid 

before project 

commenceme

nt to avoid by 

PAPs 

Ekwusig

o 

Orifite 

 

Igweôs 

Palace  

24-7-

2019 

They were 

concerned 

about the 

houses and 

farmlands 

around the 

right of way 

and relocation 
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measures put 

in place by the 

government. 

Owelu,  Igweôs 

Palace  

20-5-

2019 

They want TCN to 

prioritize rural 

electrification and 

stabilize power 

supply in their 

community 

 

Ihie 

Town 

hall 

21-7-

2019 

They 

welcomed the 

project and 

asked for 

improvement 

of electricity 

supply in their 

village 

Ihembos

i 

Igweôs 

Palace  

23-7-

2019 

They 

showedtheir 

grievance for 

No 

compensation 

payment after 

the 

construction of 

the existing 

330kV SC line. 

Orji,   Town hall 

20-5-

2019 

 AmaApu Comm

unity 

primary 

school 

23-7-

2019 

The Igwe 

promised his 

full support 

during the 

cause of the 

project  

Ozubulu 

 

Town hall 

23-7-

2019 

They want 

TCN to 

prioritize rural 

electrification 

and stabilize 

power supply 

in their 

community 

Oratta Town hall 

20-5-

2019 

 Ife Town 

hall 

23-7-

2019 

They showed 

concern on 

corona and 

effect on 

human health   

Oraifite 

 

Town hall 

23-7-

2019 

They 

showedtheir 

grievance for 

No 

compensation 

payment after 

the 
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construction of 

the existing 

330kV SC line. 

Owerri 

west 

Orogwe Igweôs 

Palace  

20-5-

2019 

They showedtheir 

grievance for No 

compensation 

payment after the 

construction of the 

existing 330kV SC 

line. 

UmuMba Igweôs 

Palace  

21-7-

2019 

They 

welcomed the 

project and 

asked for 

improvement 

of electricity 

supply in their 

village 

Ubuluisi

uzo 

Town hall 

20-7-

2019 

TCN must 

acquire the 

ROW now 

before 

embarking on 

the proposed 

reconstruction 

project 

 Ubomiri Igweôs 

Palace  

20-5-

2019 

They do not want 

TCN to build their 

houses for them 

but to compensate 

them in cash.  

V  

 

Ariaria Town 

hall 

24-7-

2019 

They want 

TCN to 

prioritize rural 

electrification 

and stabilize 

power supply 

in their 

community 

   

Irete Communi

ty primary 

school 

24-7-

2019 

The community 

expressed concern 

over their farmland 

were the project 

cuts across and 

requested for 

compensation 

Aba 

South 

Asia 

UmuNka 

Town 

hall 

23-7-

2019 

The Igwe 

pledged to 

fully support 

the 

implementatio

n of the project 

    

AwoIdemiri Igweôs 

Palace  

The Igwe pledged 

to fully support the 

Asia 

Amanhie 

Igweôs 

Palace 

They 

requested for 
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24-7-

2019 

implementation of 

this project  

20-7-

2019  

employment 

for the youth 

during the 

cause of the 

project 

Ngor-

Okpala 

Amaibo Igweôs 

Palace  

26-7-

2019 

The Igwe 

welcomed the 

development and 

pledged full 

support 

Ugwunag

bo 

Ala Oji Town 

hall 

24-7-

2019 

They showed 

concern on 

corona and 

effect on 

human health   

    

Alulu Igweôs 

Palace  

26-7-

2019 

TCN must pay 

adequate 

compensation for 

the affected 

houses/structures 

and crops within 

the ROW. 

V  

 

UmuIkuU

ko 

Comm

unity 

primary 

school 

27-4-

2019 

The Igwe 

pledged to 

fully support 

the 

implementatio

n of the project 

    

Ochicha Communi

ty primary 

school 

26-7-

2019 

The Igwe 

welcomed the 

project and pledge 

full support 

       

Elelem Igweôs 

Palace  

26-7-

2019 

They were 

concerned about 

the houses and 

farmlands 
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around the right of 

way and relocation 

measures put in 

place by the 

government. 

 

ES 1.5 Environmental and social management plan (ESMP) 

The specific measures addressing each significant/moderate impact are 

AIR QUALITY 

V Maintain and operate all vehicles and equipment engines in accordance with manufacturers recommendations 

V Regular cleaning of equipment 

V Cover properly loose materials and keep top layers moist  

V Speed limits on-site of 15kph on unhardened roads and surfaces 

V Maintain and operate all vehicles and equipment engines in accordance with manufacturers specifications, location of stationary generators 

to facilitate dispersion, restriction of vegetation clearing to only the required area 

 

SURFACE WATER, GROUNDWATER AND SOIL 

V Regular checking and maintenance of all vehicles and equipment to minimize the risk of fuel or lubricant leakages. 

V Training of relevant staff in safe storage and handling practices, and rapid spill response and clean-up techniques 

V Install oil/water separators and silt traps before effluent, leaves the site 

V Rivers and streams shall not be dammed for the purpose of water abstraction 

V Herbicides should not be used for vegetation clearing 

V Avoid vegetation clearing along stream shores and on steep slopes 
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BIODIVERSITY 

V Promote the use of existing roads for transporting material and tower parts to the construction sites in order to reduce the project's footprint 

and minimize the need for new access roads 

V Re-vegetation should use species locally native to the site and not use any environmental weeds for erosion control 

V Implementation of the invasive species management plan as part of the Vegetation Management Plan presented in Chapter 

V Retention of native species where possible along the line route/protection of endangered species or threatened specues 

ES 1.5.1 Management measures for STD - HIV and awareness programs 

The Contractor will develop a policy and management plan to reduce the transmission of STIs, including HIV/AIDS. This strategy will: 

o Make provision for awareness, counseling and testing for all Project personnel, including voluntary testing for STDs and HIV/AIDS as part of 

any health screening program (workers will not be denied employment or discriminated against in any way based on their HIVstatus); 

o Provide guidance and counseling to workers with HIV/AIDS to access treatment through existing health facilities or NGO campaigns orprograms; 

o Ensure that all Project personnel are given specific HIV and STD prevention training; 

o Undertake information, education and communication campaigns around safe sexual practices and transmission of STDs and 

o  HIV/AIDS as well as condom distribution at stopping locations on key transport routes targeting commercial sex workers and truck drivers; 

o Support public health or NGO initiatives to reduce STD transmission including working through schools, womenôs and youth groups; 

o The Contractor will provide non-local workers with a schedule and transportation that avoids limiting off-time activities at nearby communities; 

o Conduct community awareness campaigns in communities crossedbytheline 

 

ES 1.5.2 Management measures of employees-communities relationship 

The contractor with the supervision of the PIU will ensure: 

o Respect for local residents andcustoms; 
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o Non-Discrimination (for example on the basis of family status, ethnicity, race, gender, religion, language, marital status, birth, age, disability, 

or political conviction); 

o Compliance with applicable laws, rules, and regulations of the jurisdiction; 

o Zero tolerance of bribery and corruption; 

o Zero tolerance of illegal activities by Contractor personnel, including prostitution, illegal sale or purchase of alcohol, sale, purchase or 

consumption of drugs, illegal gambling or fighting; 

o Policy and sanctions against alcohol and drugs policy during working time or at times that will affect the ability to work or within accommodation 

camps, or acquired from outside the camp while accommodated in the camp; 

o A program for drug and alcohol abuse prevention and random testing that is equivalent in scope and objectives to the policies prescribed in 

the code of conduct; 

o Policy including sanctions against sexual harassment (for example to prohibit use of language or behavior, in particular towards women or 

children, that is inappropriate, harassing, abusive, sexually provocative, demeaning or culturally inappropriate); 

o Compliance with applicable health and safety requirements (including wearing prescribed personal protective equipment (PPEs), taking 

precautions/preventing avoidable accidents and a duty to report conditions or practices that pose a safety hazard or threaten the environment); 

 

ES 1.5.2 Gender equity and gender-based-violence (GBV) 

The PIU and the Contractor will work together to continuously assess risks and identify and implement prevention, response and referral processes 

with respect to any cases involving Sexual Exploitation andAbuse/Gender-Based-Violence (SEA/GBV).  This will focus on: 

(i) training of PIU and Contractor personnel, (ii) community and worker awareness, (iii) making available safe and confidential channels of 

communication and complaints, and (iv) a referral system and mechanism for survivors of GBV/SEA; 

PIU will develop and implement a GBV/SEA prevention and response framework that will address the following elements:  How the project will put 

in place the necessary protocols and mechanisms to address the SEA/GBVrisks; 
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o How to address any GBV incidents that mayarise 

o A policy against GBV/SEA including a CoC and agreed sanctions. These will be provided by the contractor and consultants as part of the 

Contractor ESMP.  Have all employees of contractors (including sub-contractors), supervision consultants and other consultants with a footprint 

on the ground in the project area signCoCs; 

o For purposes of the construction and operational phases of the project, develop an induction program, including a CoC, for all workers directly 

related to the project.  This is supposed to be recommendation as such supposed to be supported with a draft induction plan. 

 

ES 1.5.2 .1 Specific arrangements and management strategiesfor GBV risks 

o Awareness Raising Strategy, which describes how workers, local communities and Project personnel will be sensitized to SEA/GBV risks, and 

the workerôs responsibilities under theCoC; 

o Referral Pathway: Identification of qualified GBV service providers (NGOs)and setting up are feral pathway so GBV survivors will be referred, 

and the services will be available (health, legal, psycho-social, safety planning, etc.) 

o Establish a SEA/GBV Accountability and Response Framework, to be finalized with input from the contractor;  

The SEA/GBV Accountability and Response Framework will include; 

Á Allegation Procedures: How the project will provide information to employees and the community on how to report cases of SEA/GBV, CoC 

breaches to the GRM; 

Á SEA/GBV Allegation Procedures to report SEA/GBV issues to service providers, and internally for case accountability procedures which will 

clearly lay out confidentiality requirements for dealing withcases; 

Á Mechanisms to hold accountable alleged perpetrators who breach terms stated in CoC.Disciplinary action for violation of the CoC by workers. 

It is essential that such actions be determined and carried out in a manner that is consistent with local labor legislation and applicable industrial 

agreements.  
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ES 1.5.3 FMEnv Environmental monitoring matrix 

Table ES-5 is an example of the monitoring adopted for the project.  

 

Table ES-5: Sample ESMP Matrix used for the project 

Indicator Potential impact Receptor 

pre-

mitigation 

Significance 

Mitigation or enhancement 

measures 

post-

mitigation 

Significance 

Responsibilities 

Mitigation 

Action 

Supervision Monitoring 

Air 

quality 

Localized impairment of 

air quality by exhaust 

emissions from vehicles 

and equipment engines 

(SO2, CO, NOx, CO2, 

PM) 

Affected 

communities 

in area of 

influence 

Minor 

Use good international practice: 

Maintain and operate all vehicles 

and equipment engines in 

accordance with manufacturers 

recommendations 

Stationary generators to be 

located to facilitate dispersion 

Negligible EPC 

Contractor 

AfDB-PIU FMENV, 

ISMPEnv, 

ASMEnv 

and 

AnSMEnv 

 

ES 1.5.4 key ESMP implementation indicators 

The following are some of the key ESMP indicators 

V Number and extent of invasive flora species patches 

V Number of Bird collision (or electrocution) fatalities 

V Concentration of SO2 exceeds regulatory limit during periodic monitoring 

V Number of accidental spills 

V Number of corrective actions implemented in response to river sedimentation increase or erosion damage
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ES 1.5.5 Institutional Framework for Implementation of the ESMP 

The key roles and responsibilities for the implementation of the ESMP are presented as follows. 

V TCN will have principal responsibility for all measures outlined in the ESMP for the construction 

phase.  

V The Environment Division of TCN shall be responsible for ensuring implementation of management 

measures during operation phase (post-commissioning), including audits, compliance monitoring, 

and preparation of periodic reports required by regulations the operations.  

V Both may delegate responsibility to its contractors, where appropriate. In cases where other 

individuals or organisations have responsibility for mitigation or enhancement measures. 

V Capacity building and training requirements are also described, where these relate to specific skills 

required to deliver the ESMP action in question. TCNôs PIU is the responsible party 

V TCN shall procure a RAP implementation Consulltant who shall inturn hire an experienced NGO to 

witness the implementation processes of RAP and ESMPduring the implementation ofthe proposed 

peoject by the EPC who shall also be procured by TCN. 

V PIU is responsible for the supervision of both ESMP and RAP and Reporting to AfDB all through the 

entire project cycle. At the end of the project the project shall be handwd over to TCN and it shall be 

managed by the Regional office of the project locations. 

V TheEnvironment Division of TCN shall be responsible for ensuring implementation of management 

measures during operational phase (post-commissioning), including daily compliance, quarterly 

monitoring of the operational activities in the facilities and auditing of the facility every three years in 

line with the EIA Act. 1992. 

V The Federal Ministry of Environment (FMEnv) has the responsibility for the implementation of the 

EIA Act 86 of 1992 by carrying out Impacts Mitigation complianceMonitoring during the project 

implementationby the EPC which will enable them the issuance of final Certification. 

V Responsibilities in the implementation, supervision and monitoring of the ESMP are shared between 

multiple stakeholders, including the client, the financier, theregulators with NGO (friends) of the 

project in order to assist EPC carry out his activities in an environmentally sound manner.(Figure ES-

3).   
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Figure ES-3: Roles and responsibilities for the implementation of the ESMP 

 

Table ES-6: shows the components of each project implementation group. 

 

Table ES-6:  Detail of each Project implementation group 

Concerned ministries Competent authorities Project 

implementation unit 

(PIU), 

TCN and the 

contractors 

¶ Federal Ministry of 

Environment 

(FMEnv)  

¶ Imo State Ministry 

of Petroleum and 

Environment 

(ISMPEnv) 

¶ Abia State Ministry 

of Environment 

(ASMEnv)  

¶ Anambra state 

Ministry of 

Environment 

(AnSMEnv) 

 

 

¶ Federal Government of Nigeria  

¶ Imo State Environmental 

Protection Agency (ISEPA) 

¶ Imo State Ministry of Health, 

Women Affairs and Social 

Development (ISMHWASD) 

¶ Imo State Ministry of Works 

(ISMW) 

¶ Imo State Ministry of Land Survey 

Housing and Urban Planning 

(ISMLSHUP) 

¶ Abia state Ministry of Physical 

Planning and Urban 

Development(renewal) 

(ASMPPUD) 

AfDB Project 

Implementation Unit 

(PIU) 

 

 

¶ Transmission 

Company of 

Nigeria 

¶ Local 

Government Area 

Representatives 

PIU 

TCN 

EXECUTIVE 

MANAGEMEN

RELEVANT 

NGO & 

REGULATORS 
LOCAL 

RESETTLEMENT 

COMMITTEE/CLO 

COMPENSATION 

TO PAPs CONTRACTORS 

MONITORING 

IMPLEMENTATI

ON OF ESMP/RAP 
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¶ Abia State Environmental 

Protection Agency (ASEPA) 

¶ Abia State Ministry of Land Survey 

and Urban planning (ASMLSUP) 

¶ Abia State Ministry of Women 

Affairs (ASMWA) 

¶ Abia State Ministry of Transport 

(ASMT) 

¶ Anambra State Environmental 

Protection Agency (AnSEPA) 

¶ Anambra State Ministry of 

Transport (AnSMT) 

¶ Anambra state Ministry of Lands, 

Survey and Town planning 

(ASMLST) 

¶ Local Government Authority (LGA) 

¶ Village chiefs of affected 

Communities 

 

ES1.6.4 Estimated overall budget 

Table ES-7 presents the summarized annual estimated ESMP budget without provision for 

compensation (RAP).  

 

Table ES-7: Estimated annual overall budget for ESMP (without RAP)  

Construction Phase Operation Phase 

Component 

Cost 

Estimates 

(NGN) 

Frequency 

Annual 

Estimates 

Component Estimate 

per three 

years 

Air quality 800,000 quarterly 
3,200,000 

Noise, vibration & EMF 880,000 

Noise, vibration  600,000 quarterly 
2,400,000 Pollution Control /Emmergency 

Response  
10,900,000 

 Emergency 

Response (Risk 
4,000,000 

 Daily at 

Project 

16,000,000 Internal Monitoring 

environmental Internal Audit 

3,700,000 
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Construction Phase Operation Phase 

Component 

Cost 

Estimates 

(NGN) 

Frequency 

Annual 

Estimates 

Component Estimate 

per three 

years 

Management of 

Petroleum Products 

in use) 

site/ 

Monthly 

during 

OPS 

(Monitor operational 

Technology, Condition of 

Equipment, Facility, etc)  

Water quality 3,200,000 

Twice a 

year 

6,400,000 Vegetation integrity and Fauna 

protection 

 

350,000 

 

Aquatic ecology  

Stakeholder relations 

Management/ 
10,900,000 

Visual amenities 

3.000,000 Quarterly 

1,200,000 
 

Health, Safety and Security 

 

2,350,000 
Sanitation/wastes 

management  

Vegetation integrity 

and Fauna protection 
 500,000 

Once a 

year 

350,000 House 

keeping/Sanitation/Sensitization  
5,000 000 

Stakeholder relations 

Management 
10,200,000 quarterly 

28,800,000 Environmental Audit (Holistic 

External Audit of TCN facility in 

line with EIA Act 86, 1992  

15,000,000 

Health, Safety and 

Security 
3,300,000 Quarterly 

1,200,000 
Health, Safety and Security 350,000 

 Project Monitoring 

(Logistics) 
2,000,000 Quarterly 

 Toolbox Training on Hazardous 

material handling, storage and 

disposal 

7,000,000 

Toolbox training on 

Hazardous materials  
500,000 

Monthly at 

the 

Regional 

Level 

2,000,000 Waste management  12,000,000 



 ESIA REPORT FOR THE PROPOSED RECONSTRUCTION OF 

ALAOJI -ONITSHA 330kV DC QUAD CORE TRANSMISSION 

LINE  
    

 

lxii  

 

Construction Phase Operation Phase 

Component 

Cost 

Estimates 

(NGN) 

Frequency 

Annual 

Estimates 

Component Estimate 

per three 

years 

Develop and 

implement GBV/SEA 

Framework and 

Action Plan 

1, 034, 125  

4, 136, 500   

Total per project 

phase 
  

61,550,000 

 

 63,430,000 

 

Overall estimate 
124,980,000 
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CHAPTER ONE 

 

INTRODUCTION 

1.1 Background Project Information 

Transmission Company of Nigeria (TCN) wholly owned by the Government is in charge of the responsibility 

of receiving bulk electricity generated by the various power generation stations to theload control centers 

across the country and out sode the country, ensuring efficient and cost-effective transmission, system 

operation, and improved service delivery. Huge gap between generation and wheeling capacity necessitated 

the launch of the Transmission, Rehabilitation and Expansion Program (TREP) involving several 

Developmental Financial Institutions (FDIs). The scope covers the entire country. To achieve the TREP goals, 

several subset programs were established, including the Nigeria Transmission Expansion Program (NTEP). 

To ensure efficiency and timely service delivery, NTEP was conceived to be developed in which the Re- 

construction of 330KV SC transmission line in the south-east (Alaoji - Onitsha) of Nigeria to be financed by 

African Development Bank (AfDB) is one. 

 

The Abia and Anambra States targeted at improving power supply toAbia, Anambra and Imo States, in order 

to achieve transmission capacity of 20,000 MW by 2022.The upgrade of the transition line in Abia, Anambra 

and Imo States (ñAlaoji, Ihiala and Onitsha Transmission Projectò) is to be financed through a loan from 

African Development Bank (AfDB).  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, 

enhancement of wheeling capacity of electricity, improvement of reliability of electricity supply and reduced 

electric current lossesby intrtoducing N-1 transmissiom system by balancing the installed capacity across the 

country.  It will contribute towards accelerated growth of the economy development and improve thesocio-

economic activities of the communities. 

In line with the EIA procedural Act, AfDB operational Safeguards and in alignment with the Environmental 

and Social Management Framework (ESMF), this type of project needs to undergo an environmental and 

social impact assessment as required by the EIA Act No. 86 of 1992.    

This ESIA study will, therefore, aim to identify potential and significant adverse environmental and social 

impacts and to propose means of mitigating them to acceptable levels. The ESIA will also consider the 
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capacity of existing institutions to manage the predicted environmental and social issues and implement an 

Environmental and Social Management Plan (ESMP) for this purpose.  

This ESIA is also prepared in compliance to the Federal Government of Nigeria (FGN) Environmental Impact 

Assessment (EIA) Law, and the Federal Ministry of Environment Guidelines. It is also compliant to the 

Environmental and Social operational safeguards of the AfDB. The AfDB has various instruments for 

addressing the environmental and social impacts of projects. The development of the NTEP1  project initiative 

will trigger all the five AfDB Operational Safeguards (OS) including OS 1: Environmental and social 

assessment; OS 2: Involuntary Resettlement: Land Acquisition, Population Displacement and compensation; 

OS 3: Biodiversity and Ecosystem Services;OS 4: Pollution Prevention and Control, Greenhouse Gases, 

Hazardous Materials, Resource Efficiency; and OS 5: Labour Conditions; Health and Safety.   

In light of the above, TCN commissioned Geomatics Nigeria Limited (GNL), an Environmental Consultancy 

firm based in Ibadan to conduct the ESIA/RAP studies. Other scopes to be covered by GNLinclude to 

¶ identify and assess the potential environmental and social impacts and recommend appropriate 

mitigation strategies and prepare ESMP.  

¶ identify and enumerate the Project Affected Persons, Communities and their economic activities 

based on AfDB operational Safeguards as outlined in the Resettlement Policy Framework. 

¶ Prepare HSE management plan for the proposed project 

¶ Prepare transport management plan for this project and amongst others 

¶ Stakeholders engadement plan for the community enhancement programs. 

 

1.2       The Proponent 

The Proponent of the proposed project is the Transmission Company of Nigeria (TCN) 

The mandate of TCN includes the following; 

¶ Assets management of the High Voltage Transmission System Operations as well as generation 

dispatch functions. 

¶ Operating 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 

Market Rules. 

¶ Load forecasting and system expansion planning. 
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¶ Acquiring the necessary ancillary services for defined reliability and quality service standards. 

¶ Managing the market settlement system. 

¶ Development of the network through the construction of new transmission lines and substations for 

efficient Transmission and System operations, 

¶ Ensuring that all stakeholders adhere to the Grid Code, Distribution Code and Market rules. 

Table 1.1 provides contact details of the proponent. 

 

Table 1.1: Proponents Contact Details 

Project Proponent Transmission Company of Nigeria (TCN) 

Address 14, Zambezi Crescent, Maitama, Abuja 

Project Manager Engr. A. M. Abdulazeez 

Contact Email afdb.isdb@gmail.com 

 

1.3 Purpose of the ESIA Report  

The purpose of the study is to assess the potential environmental and social impacts of the proposed NTEP 

1 project development and prepare an Environmental and Social Impact Assessment (ESIA) that includes a 

detailed project-specific, and implementable, stand-alone Environmental and Social Management Plan 

(ESMP), which will include necessary mitigation measures. The ESIA will establish modalities of 

implementing the rehabilitation works in line with the Nigeria Environmental policies and laws and the AfDB 

Integrated Social Safeguards (ISS). 

 

1.4 Objectives of the ESIA 

The specific objectives of the proposed studies are to 

¶ To ascertain the viability of the project environmenyally, Socially and Economically 

¶ ensure compliance with national and AfDB environmental regulations and policies, industry best 

practicable standards and identify existing/expected environmental regulations that will affect the 

development while profferingstrategies for the applications of the available standards and targets. 

¶ establish the existing state of the environment including sensitive components within the project area 

and area of potential project influence. 

mailto:afdb.isdb@gmail.com
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¶ generate baseline data to characterize the 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.;   

¶ conduct an Environmental and Social Assessment of the proposed TL in order to identify and assess 

the anticipated potential environmental and social impacts of the proposed projects both positive and 

negative;   

¶ propose cost-effective mitigation measures during decommissioning, re-construction and operation 

to avoid and mitigate identified adverse impacts and also enhance beneficial impacts 

¶ Identify any future environmental issues and concerns which may affect the development; 

¶ prepare and cost the ESMP, detailing mitigation measures as well as institutional roles and 

responsibilities in its operationalization.  

¶ Recommend an environmental management program for the rehabilitation of the project including 

compliance, monitoring, auditing and contingency planning; provide the basis for co-operation and 

consultation with regulatory and non- regulatory authorities and the public. 

¶ assist project design and planning by identifying those aspects across all phases of the project life 

cycle which may cause adverse environmental, social, health and economic impacts. 

¶ Carry out consultations with relevant stakeholders, including potential project- affected persons, to 

obtain their views and suggestions regarding the environmental and social impacts of the proposed 

development of the NTEP project. The outcome of the consultations will be reflected in this ESIA 

report and will be incorporated into the project design as appropriate; and 

¶ Provide an opportunity for interested and affected persons to be engaged/involved in the disclosure 

process.  

 

1.5 Scope of the Study 

The study will be divided into four major parts to ensure adequate coverage and ease of potential impact 

evaluations:  

1. Legal and Administrative framework 

2. Project and process description 

3. State of the environment and  
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4. Socio-economic issues. 

The scope of ESIA study usually entail but not limited to the following: 

Review of approved secondary data and literature of the proposed study/project area, review of relevant 

legislative policies and frameworks, consultations with relevant project stake holders, field data sampling and 

laboratory/statitiscal analysis for baseline data acquisition, assessment of potential and associated impacts, 

proffering mitigation measures to adverse an negative impacts and enhancement measures to the positive 

and beneficial impacts, development of a transmission -  line based implementable environmental and social 

management plan, etc. 

 

1.6 The Project justification 

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 Nigeria 

Transmission Expansion Program, a subset of the wider Transmission Expansion Program become 

operational, the installed generation capacity is expected to improve by the end of 2022. The existing and 

proposed transmission line system in Nigeria is shown in Figure 1.1. 

 

Figure 1.1 Existing On-Going and Completed Transmission and System Operation Infrastructure 
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Increase in the generating capacity without a commensurable expansion in the transmission architecture as 

shown in Figure 1.1, would result in the produced power unable to be wheeled into the national grid. Worst 

still, the existing transmission system do not provide detour routes for use when equipment accidents occur, 

and when system reliability is low. Nigeria descent into recession in late 2015 corresponded to period when 

transmission capacity (less than 40,00MW) was also at its lowest ebb (NERC 2018), implying a strong 

correlation between boost in economic activities and improved power availability.  

 

1.7 Summary the Key Activities Undertaken in Line with the EIA Procedures in Nigeria 

Table 1.2 outlines regulatory requirements within the Nigerian Regulatory framework. 

 

Table1.2:  ESIA Process in Nigeria 

ESIA Step Description Status Remark 

ESIA registration This step initiates the ESIA process providing 

draft terms of reference, letter of Introduction 

from the client and a covering letter 

This step has 

been satisfied 

EIA was duly 

registered by 

the FMEnv. 

See Appendix 

1.1 for ToR 

Reconnaisance/Site 

verification visits by the 

Client and regulator with 

the Consultant  

This step provides the regulatory authorities 

(FMEnv, affected state and LGAs Environment 

Ministries and Departments respectively) and the 

supervisory Ministry (Ministry of Works, Power 

and Housing) opportunity to appraise the 

proposed project  

This step has 

been satisfied 

Authority visit 

was 

conducted 

and all 

revelant 

stakeholder of 

the project 

were in 

attendant 

Preliminary 

Stakeholdersô meeting 

Meeting with the Stateôs representatives for a 

kickoff before the scoping execise and hand over 

of site to the Consultant 

This step was 

done 

See 

Attendant 

register  

Scoping  Scoping workshop was conducted to gain early 

stakeholdersô input into the ESIA process 

This step has 

been satisfied 

See Appendix 

1.1 for ToR 

Report writing  Scoping Report was drafted from the data 

gathered through first Missionôs Visit to the site 

Was done in April Draft Report 

has been 

submitted to 

FMEnv 
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Scoping Report and  

Minutes of the 

Preliminary 

stakeholders meeting 

Submission to Federal 

Ministry of Environment 

The scoping report containing Minutes of the 

Preliminary stakeholders meeting was submitted 

to the FMEnv 

Was done in May Draft Report 

has been 

submitted to 

FMEnv 

Project Categorization Steps 2 and 3 provides the regulatory Ministry 

with the project overview, environmental settings 

and stakeholder concerns/perception to be 

factored into the categorization process 

Official Terms of 

Reference was 

issuedô The 

categorization 

has been 

changed from 2 

to 1 due to the 

number of PAPs 

See Appendix 

1.4 for ToR 

Letter yet to 

be delivered 

by FMEnv 

Data Gathering 

Exercise 

Data gathering exercise was conducted with 

active involvements of FMEnv, State, LGAs and 

TCN officials 

This was 

conducted from 

August 26th ï 2nd 

September 2019.  

Delegates 

from the 

FMEnv 

actively 

supervised 

the data 

gathering 

process 

Submission of Draft 

ESIA report 

FMEnv Specified copies of draft ESIA report is 

submitted  

TBD Not 

Applicable 

Public Disclosure This step provide avenue for the ESIA findings to 

be made available to the wider public over a 21-

day period 

TBD Not 

Applicable 

Panel Review This step subjects the ESIA report to expertsô 

evaluation, assessment and ventilation of 

stakeholdersô observations 

TBD Not 

Applicable 

Submission of Final 

ESIA report 

On receipt of comments from FMEnv and 

incorporation, a final report is developed and 

submitted to FMEnv within a specified time 

frame. 

TBD Not 

Applicable 

Issuance of Approval 

Certificate 

This conveys the approval to construct on the 

client 

TBD Not 

Applicable 
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1.8      Report Structure 

Table 1.3 provides structure of the report.  

 

Table 1.3: Structure of the Report 

 Chapter Content 

Chapter 1  

 

Introduction  

Provides a background to the proposed Project and the ESIA and provides 

information about the Proponent, the ESIA consultant team and the reportôs main 

goals and structure 

Chapter 2 Legal and Regulatory Framework  

Outlines the legal framework within which the ESIA will be undertaken and identifies 

other environmental legislation, standards and guidelines applicable to the Project. 

Chapter 3 Project Justifications and Alternatives 

presents the project justification, the need/value and its envisaged sustainability as 

well as the project development and site/route options considered 

Chapter 4 Project Description  

Discusses the desirability of the Project and provides a description of the Project 

Chapter 5 Area of Influence  

Defines the areas of direct and indirect influence of the Project 

Chapter 6 Baseline Assessment  

Presents the approach and methodology for the ESIA process. It also describes the 

biophysical and socio-economic baseline of the Projectôs areas of influence including 

public participation process 

Chapter 7 Stakeholder Consultations 

Presents the list of the stakeholders consulted and summary of the minutes of meeting 

held with the stakeholders  

Chapter 8 Impact Assessment and Mitigation Measures  

Identifies and assesses potential Project impacts (biophysical and socio-economic 

impacts) and defines relevant mitigation measures to avoid, reduce, compensate or 

enhance Project impacts (as applicable). 

Chapter 8 Environmental and Social Management Plan  

Presents the Project ESMP, organizing all mitigation, management and monitoring 

requirements set out in the EIS into thematic management programs. 

Chapter 10 Conclusions and Recommendations  

Presents the main findings of the EIS report and recommendations for the following 

phases of the Project 

Annexures Annexes  

Provides support information to the EIS, in the form of annexes 
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The study will be divided into four major parts to ensure adequate coverage and ease of potential impact 

evaluations:  

1. Legal and Administrative framework 

2. Project and process description  

3. State of the environment and 

4. Socio-economic issues.   

 

The scope of ESIA study usually entails but not limited to the following: 

¶ Review of approved secondary data and literature of the proposed study/project area, 

¶ review of relevant legislative policies and frameworks,  

¶ consultations with relevant project stake holders,  

¶ field data sampling and laboratory/statitiscal analysis for baseline data acquisition,  

¶ assessment of potential and associated impacts, proffering mitigation measures to adverse any 

negative impacts and enhancement measures to the positive and beneficial impacts,  

¶ development of a transmission - line based on implementable environmental and social management 

plan, etc. 
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CHAPTER TWO 

REGULATORY AND INSTITUTIONAL FRAMEWORK 

2.1  Introduction  

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:  

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

wildlife of Nigeria.  

Section 12 establishes, though impliedly, that international treaties (including environmental treaties) ratified 

by the National Assembly should be implemented as law in Nigeria.  

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.  

This Chapter provides the Nigerian administrative framework and describes the relevant Nigerian legislation, 

AfDBand industry standards and that the Project will follow. Specifically, this Chapter provides a summary 

of; 

¶ Nigerian administrative and legislative organization; 

¶ National environmental and social legislation deemed applicable to the Project; 

¶ AfDB Operational Safeguards to be triggered by this project 

¶ Other international conventions to which Nigeria is a signatory; 

¶ International standards and guidelines to which the Project will also align; and 

¶ TCN internal standards and guidelines with which the project will also be consistent. 

¶ The affected States and LGAs Environmental Edicts and Bye-Laws respectively 

¶ ISO 45001:2018 Occupational Health and Safety Management Systems Requirement 

¶ ISO14001:2015 Environmental management systems: Requirements with guidance for use; 

 

2.2  National Environmental & Social Policies  

2.2.1  National Policy on the Environment (1988) 

The National Policy on the Environment describes the conceptual framework and strategies for achieving the 

overall goal of sustainable development in Nigeria. Specifically, the goals of the Policy include to: 

¶ Secure a quality of environment adequate for good health and human well-being;  
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¶ Conserve and use the environmental and natural resources sustainably for the benefit of present 

and future generations;  

¶ Restore, maintain and enhance ecosystems and ecological processes essential for the functioning 

of the biosphere to preserve biological diversity and the principle of optimum sustainable yield in the 

use of living natural resources and ecosystems;  

¶ Raise public awareness and promote understanding of the essential linkages between the 

environment, resources and development, and encourage individual and community participation in 

environmental improvement efforts; and  

¶ Co-operate with other countries, international organizations and agencies to achieve optimal use of 

trans-boundary natural resources and effective prevention or abatement of trans-boundary 

environmental degradation. 

 

2.2.2  EIA Act Cap E12 LFN 2004 

The EIA Act No. 86 of 1992 as amended by EIA Act Cap E12 LFN, 2004 is the principal legislative instrument 

relating to activities that may likely or to a significant extent affect the environment. The Act sets the goals 

and objectives of EIA and procedures including the minimum requirements for the conduct of EIA of public 

or private projects. The Act makes EIA mandatory for all major development projects likely to have adverse 

impacts on the environment and gives specific powers to FMEnv. to facilitate environmental assessment of 

projects in Nigeria. The FMEnv categorizes mandatory study activities into three categories: Category 3 

activities have beneficial impacts on the environment. Full EIA is not mandatory Category 2 activities (unless 

within the Environmentally Sensitive Area) while Category 1 activities requires full and mandatory EIA. The 

category 1 projects ESIA are also required to acquire or present data on the two seasons prevalent in the 

country. Projects are pre-listed into these categories based on type and whether it would involve physical 

intervention of the environment. Either the listing or the result of an Initial Environmental Evaluation (IEE) is 

used to determine projects requiring full EIA. All utility scale power projects, including construction of 

substations and transmission power lines, are listed under Category 1 and are therefore required to undertake 

ESIA. 
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2.2.3  National Environmental Standards and Regulations Enforcement Agency (NESREA) Act 2007 

The Act established a body known as NESREA to be the enforcement Agency for environmental standards, 

regulations, rules, laws, policies and guidelines in Nigeria. The Act empowers the Agency to have 

responsibility for the protection and development of the environment, biodiversity conservation and 

sustainable development of Nigeriaôs natural resources in general and environmental technology, including 

coordination and liaison with relevant stakeholders within and outside Nigeria on matters of enforcement of 

environmental standards, regulations, rules, laws, policies and guidelines.   

 

2.2.4  National Environmental Protection (Management of Solid and Hazardous Wastes) 

Regulations, 1991 

These Regulations address handling and management of solid, radioactive and (infectious) hazardous waste. 

They define the objectives of management of solid and hazardous waste, the functions of appropriate 

Government agencies and obligations of industries. The Regulations mandate all industries to inform FMEnv 

of all toxic, hazardous and radioactive substances which they keep in their premises and/or which they 

discharge during their production processes. Schedule 12 and 13 of the Regulations provide a 

comprehensive list of all waste deemed to be hazardous and dangerous. 

 

2.2.5  National Environmental (Sanitation and Wastes Control) Regulations, 2009 

The Regulations provide the legal framework for the adoption of sustainable and environment friendly 

practices in sanitation and control of solid wastes, hazardous wastes and effluent discharges to minimize 

pollution. Part 3 of the Regulations states that all owners or occupiers of premises shall provide waste 

receptacles for storage before collection by licensed waste managers. In addition, the Regulations make it 

mandatory for facilities that generate waste, to reduce, re-use, recycle and ensure safe disposal to minimize 

pollution. The Regulations also spell out roles and responsibilities of State and Local Government Authorities. 

 

2.2.6 National Environmental Protection (Pollution Abatement in Industries and Facilities 

Generating Wastes) Regulations, 1991 

The Regulations prohibit industry or facility from release of hazardous or toxic substances into the air, water 

of Nigeriaôs ecosystems beyond the permissible limits of FEPA (now FMEnv). The Regulations further charge 

any industry or facility to: 
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¶ Establish and maintain a pollution monitoring unit within their premises;  

¶ Ensure on site pollution control; and  

¶ Assign the responsibility for pollution control to a person or body accredited by the FMEnv. Section 

5 of the Regulations mandate industry or facility to submit to the nearest office of FMEnv a list of 

chemicals used in the manufacture of its products, details of stored chemicals and storage conditions 

and where these chemicals were obtained, bought or sold.  

 

2.2.7  National Environmental (Electrical/Electronic Sector) Regulations, 2011 

The principal thrust of this Regulation is to prevent and minimize pollution from all operations and ancillary 

activities of the Electrical/Electronic Sector. This Regulation covers both new and used Electrical/Electronic 

Equipment (EEE/UEEE). The principles of the Regulations are anchored on the 5Rs which are; Reduce, 

Repair and Re-use, Recycle and Recover as the primary drivers of the sector. 

 

2.2.8  National Environmental (Noise Standards and Control) Regulations, 2009 

The purpose of these Regulations is to ensure maintenance of a healthy environment for all people in Nigeria, 

the tranquillity of their surroundings and their psychological wellbeing by regulating noise levels. The 

Regulations prescribe the maximum permissible noise levels on a facility or activity to which a person may 

be exposed and provide for the control of noise and for mitigating measures for the reduction of noise. 

 

2.2.9  National Environmental (Surface & Groundwater Quality Control) Regulations 2011 

The purpose of these Regulations is to restore, enhance and preserve the physical, chemical and biological 

integrity of the nationôs surface waters and to maintain existing water uses. The Regulations also seek to 

protect groundwater sources by regulating the discharge of hazardous wastes, fossil fuels energy and any 

other substances having the potential to contaminate groundwater. The Regulations also include amongst 

others, the application and general provisions of water quality standards for various uses such as agriculture, 

industrial, aquatic life and recreation. 

 

2.2.10  Land Use Act CAP L5 LFN 2004 

The Land Use Act is the legal framework for land acquisition and resettlement in Nigeria. The Act stipulates 

that all land in Nigeria is vested in the Governor of each State, to be held in trust for the use and common 
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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 Authority. 

By implication, the Governor has the right to grant statutory rights of occupancy to land while the Local 

government has the right to grant customary rights of occupancy. At any rate, all lands 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 ñdeemedò. Thus, the Land Use Act is the key legislation that has direct 

relevance to resettlement and compensation in Nigeria. The Act 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 local Government, under the Act can 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. In summary, the 

Acts 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 however, the Act equally specifies that the State or 

Local Government should pay compensation to the current holder or occupier with equal value. 

 

2.2.11  Other Applicable National E&S Legal Provisions 

A summary of other relevant existing Nigerian laws and regulations is provided in Table 2.1.   

 

Table 2.1:  Other Relevant National E&S Laws and Regulations 

Laws and Regulations Summary of Provisions 

Forestry Law CAP 51 

LFN 1994 

The Forestry Law prohibits any act that may lead to destruction of 

or cause injury to any forest produce, forest growth or forestry 

Property in Nigeria.  The law prescribes the administrative 

framework for the management, utilization and protection of 

Forestry resources in Nigeria. 

Endanger Species 

(Control of 

International Trade 

and Traffic) Act CAP 

The Act provides for the conservation and management of 

Nigeriaôs wildlife and prohibits the hunting, capture and trade of 

Endangered species. 
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E9 LFN 2016  

Harmful Wastes 

(Special Criminal 

Provisions etc.) Act 

CAP HI LFN 2004 

An Act to prohibit the carrying, depositing and dumping of harmful waste 

on any land, territorial waters and matters relating there to including 

penalty for offences for individuals and corporatebodies. The Act 

prohibits all activities relating to the purchase, importation, transit, 

transportation, deposit, storage or, sale of harmful wastes. 

National 

Environmental (Ozone 

Layer Protection) 

Regulations, 2009 

These provisions seek to prohibit the import, manufacture, sale and 

the use of ozone-depleting substances as well as materials that contain 

these substances. 

National 

Environmental (Soil 

Erosion and Flood 

Control) Regulations, 

2011 

The overall objective of these Regulations is to control erosion and 

flooding by checking all earth-disturbing activities, practices or 

developments for non-agricultural, commercial, industrial and residential 

purposes. 

Factories Act (CAP 

F1), 2004 

The Act establishes a legal framework for the registration of 

factories and to make adequate provisions regarding the safety of 

workers against occupational hazards and to impose penalties for 

any breach of its provisions. All workplaces are covered by this Act. 

Employee 

Compensation Act, 

2010 

The Act provides compensation to employees who suffer from 

occupational diseases or sustain injuries arising from accidents at 

workplace or in the course of employment.  Payment of compensation 

(to the worker or to his dependents in case ofdeath) by the employer is 
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rooted in the accepted principle that the employer has a duty of care to 

protect the health, welfare and safety of workers at work. 

Nigerian Urban and 

Regional Planning Act 

CAP 138 LFN 2004 

The Act is aimed at overseeing a realistic, purposeful planning of the 

country to avoid overcrowding and poor environmental conditions.  The 

Act establishes that an applicationfor land development would be 

rejected if such development would harmthe environment or constitute a 

nuisance to the community. 

EIA Procedural 

Guidelines, 1995 

Provides Procedural context and guidance for the conduct of EIA 

in Nigeria 

Natural Resources The Natural Resources Conservation Act CAP 268 LFN 1990 is the 

Conservation Act CAP 

268 LFN 1990 

Most direct existing piece of legislation on natural resources 

conservation.  The Act establishes the Natural Resources 

Conservation Council, which is empowered to address soil, water, 

forestry, fisheries and wildlife conservation by formulating and 

implementing policies, programs and projects on conservation of the 

countryôs natural resources. 

 

 

 

2.2.12  Energy Sector Policies and Legal Provisions 

2.2.12.1  National Energy Policy, 2003 

The National Energy Policy highlights strategies for systematic exploitation of the energy resources, the 

development and effective use of energy manpower, supply of rural energy needs, efficient energy 

technology development and use, energy security, energy financing and private sector participation. The 

strategies are harmonized and grouped into short, medium and long ï term measures for easier 

implementation. This policy is related to this program being an energy transmission program. 

 

2.2.12.2  Electric Power Sector Reform Act 2005 

This Act provides for the licensing and regulation of the generation, transmission, distribution and supply of 

electricity in Nigeria. The Act establishes the NERC and empowers it to license and regulate persons 

engaged in the generation, transmission, system operation, distribution and trading of electricity. The Act 

also makes special provisions for acquisition of land and access rights as it relates to generation, 
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transmission and distribution companies. The EPSR Act also affords any aggrieved party the opportunity of 

being heard publicly in accordance with Sections 36 and 44 (1) (b) of the 1999 Constitution, as amended.  

 

2.2.12.3  Energy Commission of Nigeria Act CAP 109 LFN 1990 

The Act was promulgated to create the Energy Commission of Nigeria (ECN) with responsibility for 

coordinating and general surveillance over the systematic development of the various energy resources of 

Nigeria. Subject to this Act, the ECN is charged with the responsibility for the strategic planning and co-

ordination of national policies in the field of energy in all its ramifications. The mandates of ECN include 

statistical analysis of Electricity Generation, Transmission and Distribution. 

 

2.2.12.4  Nigerian Electricity Supply and Installation Standards (NESIS) Regulations 2015  

These Regulations provide guidance, license terms and conditions to any person engaged in the generation, 

transmission, distribution, system operation, and trading in electricity or in any aspect in the value chain of 

electricity supply, including but not limited to engineering designs, installations, commissioning, 

decommissioning and maintenance of electric power systems for the purpose of achieving safe and reliable 

supply, and utilization of electricity in Nigeria. The regulation also states among other things Health, Safety 

and Environment issues including approved Right of Way for Transmission and Distribution lines in Nigeria. 

According to the NESIS 2015, Right of Way (RoW) is the distance of any structure from the middle conductors 

of overhead power lines of any voltage level. The approved Right of Way for different voltage Levels are 

presented in Table 2.2.   

 

Table 2.2: Right of Way of Transmission Lines in Nigeria  

Voltage Levels Right of Way in Metres 

330kV 50 

132kV 30 

33kV 15 

11kV 11 

Source: NESIS 2015 
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2.2.12.5  Acquisition of Land Access Rights for Electricity Projects Regulations, 2012 

This is a Nigerian Electricity Regulatory Commission Act which provides a regulatory framework for the 

acquisition of land and access rights for electricity projects in Nigeria. This Act also stipulates provisions for 

the payment of compensation and resettlement of persons affected by the acquisition of their land for the 

establishment of electricity projects as well as the monitoring and evaluation of project designs of licensees 

to ensure compliance with environmental standards. The Regulations apply to the acquisition of land access 

rights for electricity in Nigeria, including projects related to generation, transmission and distribution of 

electricity. 

 

2.2.12.6  Roadmap for Power Sector Reform of 2010 

The Roadmap reviews and fine-tunes plans and strategies to finalize the drive to complete power sector 

reform and sets the nation on a steady course to produce clean and efficient electricity for her citizenry at 

competitive rates. The Roadmap contained two core and fundamental objectives, which are; 

¶ To transition the Nigerian Power Sector into a private sector led market by implementing the EPSRA 

2005 transition (ñThe Reform Objectiveò) and  

¶ To support and improve service delivery levels during this transition to the Nigerian public (ñThe 

Service Delivery Objectiveò).  

 

2.2.13  Nigerian Gender Related Policies  

2.2.13.1  The Gender Policy Framework in Nigeria 

The 1999 Constitution OF the Federal Republic of Nigeria prohibits discrimination based on places of origin, 

sex, religion, status, ethnic or linguistic association. Successive governments have always demonstrated 

commitment to upholding this and to promote gender equality and womenôs empowerment in varying 

degrees. To facilitate gender equality and womenôs empowerment, the FGN created favorable national legal 

and policy frameworks and put in place institutional mechanisms in this regard. Moreover, Nigeria, as a 

member of the United Nations, signed and ratified the various relevant international instruments, treaties and 

conventions without reservation. These instruments have always emphasized that member nations put in 

place the necessary mechanisms needed to eliminate gender discriminations, ensure equality and human 

dignity to all men and women. 
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The government of Nigeria in 2000 adopted a National Policy on Women, in 2006; it was reviewed and 

upgraded to become the National Gender Policy. Other key government policies with gender equality and 

empowerment of women frameworks include the National Economic Empowerment and Development 

Strategies (NEEDS) in May 2004; and the Transformation Agenda of the immediate past administration who 

in developing the Vision 2020, had a óSpecial Interest Group on Womenô to oversee ïthe development of 

policy statements that engender ósustainable human and national development built on equitable contribution 

of the Nigerian women, men and childrenô. 

 

2.2.13.2  National Gender Policy, 2006 

The overall goal of the National Gender Policy of Nigeria is to promote the welfare and rights of Nigerian 

women and children in all aspects of life: political, social and economic. The policy seeks to plan, coordinate, 

implement, monitor and evaluate the development of women in the county. In concrete terms, the National 

Gender Policy in Nigeria focuses on: 

¶ Contribution towards womenôs empowerment and the eradication of unequal gender power relations 

in the workplace and economy, in trade unions and in broader society;  

¶ Encouragement of the participation, support and co-operation of men in taking shared responsibility 

for the elimination of sexism and redefining of oppressive gender roles;  

¶ Increase the participation of women in leadership and decision-making;  

¶ Ensure that through labour legislation and collective bargaining, the particular circumstances of 

women are considered and that measures are promoted to eliminate discrimination on the basis of 

gender; 

¶ Ensure that there is a gender perspective in all sectors of development 

 

2.2.14  Nigerian Institutional Provisions and Arrangement  

2.2.14.1  Federal Ministry of Environment 

The Federal Ministry of Environment (FMEnv.) which was formerly known as the Federal Environmental 

Protection Agency (FEPA) was established in 1999 through Decree No. 58 of 1988 as amended by Decree 

No. 59 of 1992. The Ministry is the statutory government institution mandated to coordinate environmental 

protection and natural resources conservation for sustainable development in Nigeria.  
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2.2.14.2  Federal Ministry of Power Works and Housing  

The Federal Ministry of Power Works and Housing (FMPWH) has the overall responsibility for the provision 

of power in the country by supervising the implementation of generation, transmission and distribution 

projects in the sector and facilitating the emergence of a private sector led competitive and efficient electric 

power industry. The Ministry is guided by the provisions of the National Electric Power Policy (NEPP) of 2001, 

the Electric Power Sector Reform (EPSR) Act of 2005, and the Roadmap for Power Sector Reform of August 

2010. The Ministry has six (6) parastatal relevant to the implementation of sub-projects: 

¶ Transmission Company of Nigeria (TCN)  

¶ Nigerian Electricity Regulatory Commission (NERC),  

¶ The Rural Electrification Agency (REA), and  

¶ Nigerian Bulk Electricity Trading Plc (NBET)  

¶ Nigerian Electricity Liability Management Company (NELMCO)  

¶ Nigerian Electricity Management Services Agency (NEMSA)  

 

2.2.14.2.1  Transmission Company of Nigeria (TCN)  

TCN 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. Being one 

of the 18 unbundled Business Units under the Power Holding Company of Nigeria (PHCN), the company was 

issued a transmission license on 1st July 2006. TCN licensed activities include electricity transmission, system 

operation and electricity trading which is ring fenced. 

 

2.2.14.2.2 Nigerian Bulk Electricity Trading Plc. (NBET)  

The Nigerian Bulk Electricity Trading Plc., (NBET) (otherwise known as the Bulk Trader) was incorporated 

on July 29, 2010 as the Special Purpose Vehicle (SPV) to carry out the bulk purchase and resale of electric 

power and ancillary services from Independent Power Producers (IPP) and from the successor generation 

companiesò to distribution companies. NBET purchases electricity from the generating companies through 

Power Purchase Agreements (PPAs) and sells to the distribution companies (DisCos) and eligible customers 

through Vesting Contracts. The role of NBET is more of transactional agreements between generation and 

distribution companies while TCN transmit the power from Generator to Distributors and eligible Customers. 

 



 ESIA REPORT FOR THE PROPOSED RECONSTRUCTION OF 

ALAOJI -ONITSHA 330kV DC QUAD CORE TRANSMISSION 

LINE  
    

 

21 

 

2.2.14.2.3 Nigerian Electricity Regulatory Commission (NERC)  

NERC is an independent regulatory body, established by the EPSR of 2005 to undertake technical and 

economic regulation of the Nigerian electricity supply industry. Essentially, NERC is set up to, license 

operators, determine operating codes and standards, establish customer rights and obligations and set cost 

reflective industry tariffs. NERC is responsible for the review of electricity tariffs, subsidy policies, promotion 

of efficient and environmentally friendly electricity generation and enforcing standards for electricity creation 

and use in Nigeria. NERC is largely responsible for regulating tariffs of power generating companies. NERC 

also issues eligible customers license to which TCN can supply directly. 

 

2.2.14.2.4  Nigerian Electricity Liability Management Company (NELMCO)  

NELMCO was incorporated under the Companies and Allied Matters Act 2004 as an SPV under the directive 

of the National Council on Privatization (NCP) as part of the transaction structure and strategy for the 

privatization of the power sector to provide investorsô confidence that investment in PHCN Successor 

Companies (SCs) will be free of encumbrances from possible future litigations arising from the huge legacy 

debts, Staff Pensions, Suppliers and third party liabilities. The core objective of the organization is to assume 

and administer the stranded debts and non-core assets of PHCN pursuant to the provisions of EPSR Act 

2005, assume and manage pension liabilities of employees of PHCN, hold the non-core assets of PHCN, 

sell or dispose of or deal in any manner for the purpose of financing the payment of debts or other related 

matters, take over the settlement of PHCNôs Power Purchase Agreement (PPA) debts obligations, legacy 

debts and any other liabilities as may be determined by the National Council on Privatization within NESI 

from time to time and sell, let, mortgage, dispose of, deal in any of the property or non-core assets of the 

company as may be expedient with a view to promoting its objects. 

 

2.2.14.2.5  Nigerian Electricity Management Services Agency (NEMSA)  

The Nigerian Electricity Management Services Agency (NEMSA) Formerly the Electricity Management 

Services Limited (EMSL), is one of the successor companies established by the Federal Government in line 

with the provision of part 1Section 8 of the Electric Power Sector Reform (EPSR) 2005, the Supplementary 

Regulation number 46/47 (B499 452) of the Federal Government Official Gazette No. 374 0f 2010 and the 

NEMSA Act No.6 of 2015. The main function of the agency according to the provisions of the NEMSA Act 

2015 and Statutory Regulations is inspect, test and certify all Electrical Installations in Power Plants / Stations, 
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Transmission Networks / Systems, Distribution Networks/Systems, and other Allied Industries and 

Workplaces where Electricity is used. All electrical Installations in NTEP1 program will have to go through 

the testing and certification of NEMSA before they can be declared fit for use.   

 

2.3  Affected States Environmental Laws 

Table 2.3 outlines applicable environmental laws in the affected states.  

 

Table 2.3: Applicable Environmental laws in the Affected States 

States Laws Description 

Abia State Basic Environmental Law 

No. 1of 2004 amended in 

2013 

This law establishes the basic environmental sanitation practice (regulation 

and enforcement) in Abia State. The law spells out the Abia State 

Environmental Protection Agency (ASEPA) as a parastatal under the Office 

of the Governor, Government House Abia state. The individuals who shall by 

appointment (by the Governor) see to its management, the agency as an 

authorization, permission, registration and approval granting body as regards 

sitting of base stations and any other associated operations as well as 

penalties for any who contravenes the provisions of the same law which 

upholds basic environmental sanitation practice in Abia State.   

Policy on Environment 

(2010) 

This policy emphasizes state government efforts to sustainable management 

of the Abia environment with regards to Erosion control. 

Flood and Erosion 

Control and Soil 

Conservation (2010) 

This policy is to promote sustainable land use management by minimizing 

soil erosion and flooding hazards; achieving this through reducing soil 

exposure to rainstorms; reduction of surface run-offs and paved surfaces and 

restoration of degraded land mass.  

Flood Control and Water 

Conservation (2010) 

This policy is to forecast, prevent, monitor and manage flooding. Optimal 

utilization of floodwater for agricultural and other purposes as well as 

management of flood plains. Abia Riverine Area Management Policy (2010) 

This policy is to minimize riverine erosion and other forms of riverine 

degradation such as riverbank failures, landslides and alluvial deposits.  
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Watershed Management 

Policy (2010) 

This policy enables the commencement of co-ordinated/holistic/integrated 

management of natural resources: Land, water, vegetation, etc. on a 

watershed basis to ensure resource conservation through the minimization 

of land and soil degradation and maintenance of water quality and yield for 

environmental sustainability. 

Flood and Erosion 

Control Management 

Support System (2010) 

This policy aims at supporting a reliable up-to-date database and integrated 

management system as tools to support all erosion and control programs. 

Basic Environmental Law 

No. 1 of 2004 amended in 

2013 

This law focuses on the regulation and enforcement of Environmental 

Sanitation Practice in the state. It also spells out ASEPA as a parastatal under 

the office of the governor.  

Imo State Imo State Environmental 

Protection Agency Law 

This Law was provided by the state with the main objective of abating 

environmental pollution across the state. All residents, factories, industries 

and parastatal are subject to this Law. 

Imo State Bureau for 

Sanitation & Transport Law 

This law focuses on the regulation and enforcement of Environmental 

Sanitation Practice in the state. 

Anambra 

State 

Environmental Protection 

Agency Act 

This Act was provided by the state with the main objective of abating 

environmental pollution across the state. All residents, factories, industries 

and parastatal are subject to this Act. 

Waste Management 

Agency Act 

This Acts provides for the effective development and maintenance of 

sanitation in all areas of the State. The law further provides for proper 

disposition of excavated silt or earth and other construction materials after 

any construction project or repair works. Open burning of wastes is prohibited 

with stipulated penalties. 

 

2.4 Abia, Anambra and Imo States Affected LGAs Bye Laws on Environment 

The project would trigger all the environmental and waste management bye laws of all the listed affected 

LGAs.   
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2.5  International Conventions and Agreements applicable to the sector 

Apart from the National Laws, Acts and Regulations, Nigeria is a signatory or party to many International 

Environmental Conventions and Treaties that are relevant to the energy sector. A list of some of the relevant 

International Environmental Conventions and Treaties ratified by the Government of the Federal Republic of 

Nigeria are presented in Table 2.4.   

 

Table 2.4: Selected international agreements and conventions to which Nigeria is a signatory 

S/N Regulations Year 

Adopted 

1 United Nations Framework Convention on Climate Change 

(UNFCCC) 

1992 

2 Basel Convention on the Control of Tran boundary Movements 

ofHazardous Wastes and their Disposal 

1989 

3 Montreal Protocol on Substance that Deplete the Ozone Layer 1987 

4 Vienna Convention on the Ozone Layer 1985 

5 Convention on Conservation of Migratory Species of Wild Animals 1979 

6 Convention on the Protection of the World Cultural and Natural 

Heritage (world Heritage Convention), Paris 

1975 

7 Convention to Regulate international trade in Endangered species 

of Fauna and Flora (CITES) 

1973 

8 ILO c155 and R164 2001; Management of workplace Health and 

Safety and Cntrolling Workplace hazards 

 

8 Convention on the Conservation of Migratory Species of 

WildAnimals (CMS or Bonn Convention) (Signatory only) 

1988 

9 African Convention on the Conservation of Nature and Nature 

Resource 

1968 

10 Paris Agreement 2015 

 

The WHO and FMEnv regulatory standards used to benchmark results obtained for several physico-

chemical parameters analysed for the baseline are presented in Table 2.5.   



 ESIA REPORT FOR THE PROPOSED RECONSTRUCTION OF 

ALAOJI -ONITSHA 330kV DC QUAD CORE TRANSMISSION 

LINE  
    

 

25 

 

 

Table 2.5:  WHO and FMEnv regulatory standards  

PHYSIO-CHEMICAL 

PARAMETERS 

WHO /FMEnv Limit 

SOIL SURFACE 

WATER 

SEDIMENT GROUNDWATER 

Colour  20   

Temp (°C) <40    

pH (H2O) @ 24.8oC 6-9  6.5-9 6.5 ï 8.5 

Elect. Cond. (mS/cm) 1000 1,000 35 1,000 

Turbidity (NTU)  5  5 

BOD (mg/L)  2.0   

Total hardness (mg/l)  150  200 

THC (mg/kg) 30    

Total Dissolved Solids (mg/l)  500   

Total Nitrogen (mg/kg)  2- 6    

Chloride (mg/kg) 250 250   

Extractable Nitrate (mg/kg) 10 50  50 

Nitrite (mg/l)  0.2   

Ext. Sulphate (mg/kg) 500 

 

100  250 

Magnesium (mg/kg) 50 

 

0.20   

Calcium (mg/kg) 150 

 

   

Total Chromium (mg/kg) 0.1 0.05   

Total Iron (mg/kg) 1.5  37.7 0.3 

Copper (mg/kg) 0.1 1 0.3 2.0 

Lead (mg/kg) 1.0 

 

0.01 35-170 0.01 

Nickel (mg/kg) <1    
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Arsenic (mg/kg) 29 0.01   

Zinc (mg/kg) 6 3  0.005 

Barium (mg/l)  0.7  0.7 

Cadmium (mg/kg) 0.01 

 

0.003 45  

Aluminum (mg/l)  0.2   

Mercury (mg/kg) 0.03    

Manganese (mg/kg) 0.2 0.2   

Zinc (mg/kg) 5,000    

FMEnv 1991, WHO 2000  

 

Table 2.6 presents WHO Guidelines for community noise.   

 

Table 2.6: WHO Guidelines for Community Noise 

Specific  Environment Critical Health Effect(s) LAeq(dB) Time 

base 

(hours) 

LAmax, fast 

(dB) 

Outdoor living area Serious annoyance, daytime and 

evening. 

Moderate annoyance, daytime 

and evening. 

55 

 

50 

 

 

16 

 

16 

- 

 

- 

Dwelling, indoors 

 

 

Inside bedrooms 

Speech intelligibility and moderate 

annoyance at daytime and 

evening. 

 

Sleep disturbance at night. 

35 

 

30 

16 

 

8 

 

45 

Outside bedrooms Sleep disturbance, window open 

(outdoor values). 

45 8 60 
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School classroms and 

pre-schools, indoors 

Speech intelligibility, disturbance 

of information extraction, 

message communication. 

35 During 

class 

- 

Pre-schools bedrooms, 

indoors 

Sleep disturbance 30 Sleeping 

time 

45 

School, playground 

outdoors 

Annoyance (external source) 55 During 

play 

- 

Hospitals, wardrooms, 

indoors 

Sleep disturbance at nighttime 

 

Sleep disturbance at daytime and 

evenings. 

30 

 

30 

8 

 

16 

40 

Hospitals, treatment 

rooms, indoors. 

Interference with rest and 

recovery. 

#1 - - 

Industrial, commercial 

shopping and traffic 

areas, indoors and 

outdoors. 

Hearing impairment 70 24 110 

Ceremonies, festivals 

and entertainment 

events. 

Hearing impairment (patrons:<5 

times/year) 

100 4 110 

Public address, indoors 

and outdoors 

Hearing impairment 85 1 110 

Music through 

headphones/earphones 

Hearing impairment (free-field 

value) 

85#4 1 110 

Impulse sounds from 

toys, fireworks and 

firearms. 

Hearing impairment (adults)  

Hearing impairment (children) 

- - 140#2 

120#2 

Outdoors in parkland 

and conservation areas 

Disruption of tranquility #3   
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#1: As low as possible; #2: Peak sound pressure (not LAmax, fast), measured 100mm from the ear; #3: 

Existing quiet outdoor areas should be preserved and the ratio of intruding noise to natural background so 

should be kept low; and #4: Under headphones, adapted to free-field values.  

Source: WHO Guidelines for Community Noise, 1999 

 

2.6  The African Development Bank (AfDB) 

The E&S safeguards of the AfDB are a cornerstone of the Bankôs support for inclusive economic growth and 

environmental sustainability in Africa. The Bankôs IntegratedSafeguard Systems (ISS) is designed to promote 

the sustainability of project outcomes by protecting the environment, social conditions and people from the 

potentially adverse impacts of projects.  

The ISS consists of four interrelated components as summarized in Figure 2.1 

 

Figure 2.1: Structure of the AfDB ISS 

 

2.6.1  The Integrated Safeguards Policy Statement 

This describes common objectives of the Bankôs safeguards and lays out policy principles. It is designed to 

be applied to current and future lending modalities and it considers the various capacities and needs of 

regional member countries in both the public and private sectors. The Bankôs Integrated Safeguards Policy 

Statement sets out the Bankôs own commitments to and responsibilities for delivering the ISS: to ensure the 

systematic assessment of E&S impacts and risks.   
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2.6.2  Operational Safeguards (OSs)  

These are a set of five safeguard requirements that Bank clients are expected to meet when addressing 

social and environmental impacts and risks. Bank staff use due diligence, review, and supervision to ensure 

that, clients comply with these requirements during project preparation and implementation. Over time the 

Bank may adopt additional safeguard requirements or update existing requirements to enhance 

effectiveness, respond to changing needs, and reflect evolving best practices. The five OSs are presented in 

Table 2.7. The OSs are intended to: 

¶ Better integrate considerations of E&S impacts into Bank operations to promote sustainability and 

long-term development in Africa;  

¶ Prevent projects from adversely affecting the environment and local communities or, where 

prevention is not possible, minimize, mitigate and/or compensate for adverse effects and maximize 

development benefits;  

¶ Systematically consider the impact of climate change on the sustainability of investment projects and 

the contribution of projects to global greenhouse gas emissions;  

¶ Delineate the roles and responsibilities of the Bank and its borrowers or clients in implementing 

projects, achieving sustainable outcomes, and promoting local participation; and  

¶ Assist regional member countries and borrowers/clients in strengthening their own safeguards 

systems and their capacity to manage E&S risks.  

 

Table 2.7: AfDB Operational Safeguards OS1-5 

Operational 

Safeguards 

Description Triggered/Not 

Triggered 

OS. 1: 

Environmentaland social 

assessment 

This overarching safeguard governs the process of determining 

aprojectôs environmental and social category and the resulting 

Triggered 

OS. 2:  

InvoluntaryResettlement: 

Land Acquisition, 

Population Displacement 

and compensation 

This safeguard consolidates the policy commitments and 

requirements set out in the Bankôs policy on involuntary resettlement 

and incorporates a few refinements designed to improve the 

operational effectiveness of those requirements 

Triggered 
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OS. 3: Biodiversity and 

Ecosystem Services 

This safeguard aims to conserve biological diversity and promote the 

sustainable use of natural resources. It also translates the 

commitmentsin the Bankôs policy on integrated water resources 

management into operational requirements. 

Triggered 

OS. 4: Pollution 

Prevention and Control, 

Greenhouse Gases, 

Hazardous Materials, 

Resource Efficiency 

This safeguard covers the range of key impacts of pollution, 

wasteand hazardous materials for which there are agreed 

international conventions, as well as comprehensive industry-specific 

and regional standards, including greenhouse gas accounting, that 

other multilateral development banks follow. 

Triggered 

OS. 5: Labour 

Conditions; Health and 

Safety 

This safeguard establishes the Bankôs requirements for its borrowerôs 

orclients concerning workersô conditions, rights and protection from 

abuse or exploitation. It also ensures greater harmonization with most 

other multilateral development banks 

Triggered 

 

2.6.3    Environmental and Social Assessment Procedures (ESAPs) 

The Bankôs ESAPs details the specific procedures that the Bank and its borrowers or clients should follow to 

ensure that Bank operations meet the requirements of the operational safeguards (OSs) at each stage of the 

Bankôs project cycle. Its adoption and implementation enhance the E&S performance of the Bankôs 

operations and improve project outcomes. The ESAPs will help to improve decision-making and project 

results by ensuring that Bank-financed operations conform to the requirements laid out in the operational 

safeguards (OS) and are thus sustainable.  

 

2.6.4  E&S Assessment of Nigerian Policies and Legislations and AfDB Safeguard Systems  

The Nigerian E&S Safeguards system addresses most of the key elements of E&S Safeguards for projects 

involving multiple subprojects, and the required differentiated treatment of vulnerable groups which are 

adequately addressed by the AfDB safeguard systems. Apart from the gaps highlighted above, the main 

challenge facing E&S safeguarding in Nigeria is the overlapping functions of different agencies in relation to 

enforcement of these policies, guidelines, regulations and legislative provisions.  
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To ensure E&S safeguard during project implementation, both the Nigerian and AfDB E&S safeguard 

systems will be implemented. However, in the event of divergence and gaps between the two regulations the 

AfDB safeguard system with the more stringent requirement will take precedence (See Table 2.8).   

 

Table 2.8: Benchmarking of Nigerian Legal Provisions and AfDB ISS specifications 

Key Element Nigerian Provisions AfDBIntegrated 

Safeguard System 

Provision to be adopted 

by NTEP 1 Program 

ESMF for Projects 

Involving multiple 

Sub-projects. 

Not a national Requirement OS1:  Environmental 

and social assessment 

OS 1: Environmental 

and social assessment 

Screening EIA Act Cap E12 LFN 

2004 

OS1:  Environmental 

and social assessment 

OS1: Environmental 

and social assessment 

Scoping EIA Act Cap E12 LFN 

2004 

OS1:  Environmental 

and social assessment 

EIA Act Cap E12 LFN 

2004 

Environmental and 

Social Impact 

Assessment 

Guidelines 

EIA 

Procedural 

Guidelines, 1995 EIA 

Sectoral Guidelines 

for Power Sector, 2013 

IESIA Guidance Notes 

ESAP 

IEIA Sectoral Guidelines 

for Power Sector, 2013 

and ESIA 

Guidance Notes ESAP 

Environmental 

Categorization 

EIA Procedural Guidelines, 

1995 Categories I, II & III 

OS 1 ï Categories 1, 2, 

3, and FI for operations 

Involving lending to 

Financial 

intermediaries. 

OS 1 ï Categories 1, 2, 

3, and FI for operations 

Involving lending to 

Financial intermediaries. 

Environmental and 

Social Assessment 

EIA Act Cap E12 LFN 

004 

OS1:  Environmental 

and social assessment 

OS1: Environmental 

and social assessment 

Environmental and 

Social Management 

Plan 

EIA Act Cap E12 LFN 

2004 

OS1:  Environmental 

and social assessment 

OS1: Environmental 

and social assessment 
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Consultation   and 

Participation 

EIA Act Cap E12 LFN 

2004 

OS1 (include 

provision of IESIA 

Guidance Notes on 

consultation) 

OS 1 (include provision 

of IESIA Guidance Notes 

on consultation) 

Involuntary 

Resettlement 

-Land Use Act CAP L5 

LFN 2004-Acquisition of 

Land Access Rights for 

Electricity Projects 

Regulations, 2012 

OS   2: Involuntary 

Resettlement: Land 

Acquisition, Population 

Displacement and 

Compensation 

OS 2: Involuntary 

Resettlement: Land 

Acquisition, Population 

Displacement and 

Compensation 

Compensation Cash compensation 

Is generally made based 

Upon Market value.  Whilst 

in principle there is 

allowance for in-kind 

Compensation or 

Replacement of assets, 

Cash compensation is 

common practice 

OS 2: Affected Persons 

are compensated for all 

their losses at full 

replacement cost.  They 

can be offereda range 

of different 

compensation 

packages, resettlement 

assistance & livelihood 

improvement options. 

OS 2: Affected Persons 

are compensated for 

all their losses at full 

replacement cost.  They 

can be offered arange of 

different compensation 

packages, resettlement 

assistance & livelihood 

improvement options. 

Pollution Prevention 

And Control 

National Environmental 

Protection (Pollution 

Abatement in Industries 

 And Facilities Generating 

Wastes) Regulations,1991; 

And National 

Environmental 

(Surface & Groundwater 

Quality Control) 

Regulations 2011 

Operational safeguard 

4ïPollution prevention 

And control of, 

hazardous 

Materials and resource 

efficiency 

Operational safeguard 

4 ï Pollution prevention 

and control, hazardous 

materials and resource 

efficiency 
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Greenhouse Gases National Environmental 

Protection (Pollution 

Abatement in Industries 

and Facilities Generating 

Wastes) Regulations, 1991 

Operational safeguard 

4ïPollution Prevention 

and control, hazardous 

Materials and resource 

Efficiency (Special 

screening for GHGs is 

also considered under 

OS 1) 

Operational safeguard 

4 ï Pollution prevention 

and control, hazardous 

materials and resource 

efficiency (Special 

screening for GHGs is 

also considered under OS 

1) 

Waste and 

Hazardous 

Materials 

- National Environmental 

Protection (Management 

Of Solidand Hazardous 

Wastes) Regulations, 1991 

Operational safeguard 

4 ïPollution prevention 

and control, hazardous 

materials and resource 

efficiency 

Operational safeguard 

4 ï Pollution prevention 

and control, hazardous 

materials and resource 

efficiency -Harmful Wastes (Special 

Criminal Provisions etc.) 

Act CAP HI LFN 2004 

Resources and 

Conservation 

Natural Resources 

Conservation Act CAP 

349 LFN 1990 

Operational safeguard 

3: 

Biodiversity and 

Ecosystem Services 

Operational safeguard 

3:   Biodiversity   and 

Ecosystem Services 

Labour Conditions Employee Compensation 

Act,2010 Labour Act, 1990 

Operational safeguard 

5 ï Labour conditions, 

health and safety 

Employee Compensation 

Act,2010 Labour Act, 

1990 

Health and Safety Factories Act (CAP F1), 

2004 

Operational safeguard 

5ï Labour conditions, 

healthand safety 

Operational safeguard 

5 ï Labour conditions, 

health and safety 
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Natural Habitat 

and Biodiversity 

Forestry Law CAP 51 LFN 

1994 Endangered Species 

(Control of International 

Trade and Traffic) Act.No. 

11 of 1985. Natural 

Resources Conservation 

Act CAP 349 LFN 1990 

Operational safeguard 

3: 

Biodiversity and 

Ecosystem Services 

Operational safeguard 

3: Biodiversity and 

Ecosystem Services 

Gender National Gender Policy 

2010 

Special consideration 

is given to the needs 

and rights of women. 

In the context of 

Gender vulnerability, 

The client must 

consider the social 

and political constraints 

and barriers that 

women may face. 

There is the need forthe 

project consider the 

implications of the AfDB 

Gender Marker System 

and how to design and 

implement an appropriate 

Gender Action Plan for the 

sub projects 

Vulnerable Groups Some Nigerian policies 

address the needs of 

vulnerable people, such 

as the Gender Policy, 

Child Actor NEEDs 

framework.  However, 

there are no specific 

provisions related to E&S 

Assessment 

OS 1: Environmental 

and social assessment. 

Special attention is 

given to vulnerable 

groups. 

OS 1: Environmental 

and social assessment. 

Special attention is 

given to vulnerable 

groups. 

Differentiated 

Measures for 

Vulnerable Group 

No provisions Provision for 

differentiated 

measures for inclusion 

(Provision for 

differentiated 

measures for inclusion) 

Environmental EIA Act Cap E12 LFN ESAP ESAP 
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Monitoring 2004 

Disclosure and 

Access to 

Information 

EIA Act Cap E12 LFN 

2004 

OS  1:  Environmental 

and social assessment 

OS1: Environmental 

and social assessment 

 

 

2.7 TCNõs HSEQ Policy 

TCN has a comprehensive Health, Safety and Environment policy prepared and used by PMU (World bank 

project) the past 12 years which are usually given to TCN EPC Contractors and all parties involved in 

construction activities /works of 33/132/33kV sub-stations and 330kV and 132kV transmission lines. The EPC 

contractor shall be required to submit his HSE Policy alongside his bidding document and the TCN HSE 

Policy shall be handed also over to the EPC along with  the project ESMP a Month after the kick off meeting 

at the project sites.All parties that will be involved in this project must comply with the HSEQ Policy of TCN. 

The SHE&S Philosophy is anchored on: 

¶ Safety First 

¶ Management of workplace health and Safety and Management of workplace Hazards (ILO C155 

and R164) 

¶ Nobody Gets Hurt during project planning and execution. 

¶ Safety and security are the projectôs highest priorities. 

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

¶ Safety is an integrated part of SHE&S policies, procedures and requirements and those are required 

to safely operate and maintain operating facilities. 

¶ Safety is everybodyôs 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: 

¶ OHSAS18001:2018 Occupational Health and Safety Management Systems Requirements; 

¶ ISO9004:2018 Quality management systems: Requirements 

¶ ISO14001:2015 Environmental management systems: Requirements with guidance for use; 

¶ Local Norms, Rules and Regulations for Health, Safety and Environmental Protection; 

¶ Workmenôs Compensation Decree/1987; 
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¶ Electrical Regulations1988. 

 

2.8 Institutional and Administrative Framework 

TCN AfDB PIU shall be responsible for implementation of ESMP of this ESIA in liaison with other relavant 

stakeholders which shall be directed by the Financier (AfDB) through TCN.  These include the following: 

 

2.8.1 The Federal Government of Nigeria 

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.  

 

2.8.2  Federal Ministry of Environment 

The Federal Ministry of Environment is responsible for implementation of the overall environmental policy of 

the Country. It has the responsibility for verification of the project sites during this study. The Ministry will be 

responsible for review and disclosure of this ESIA report and its implementation through panel review with 

experts, issuance of approval to next phase of project implementation, Monitoring the Impact mitigation 

processes during ESMP implementation by the EPC Contractor and finally certification at the end of the 

project cycle.  The Ministry will also be responsible for Environmental Audit monitoring review and compliance 

enforcement, along with waste management in the operation phase and in the decommissioning phase.   

They will enforce waste Management in line with all the laid down Regulations and guidelines of Conventions 

to which each identified waste shall belong, e.g. Basel, Stockolm, and Montreal protocols, climate change, 

etc, as it relates to transmission lines and their associated sub stations.   

 

2.8.3  Transmission Company of Nigeria 

Transmission Company of Nigeria (TCN) manages the electricity transmission network in the country. 

TCNôs licensed activities include electricity transmission, system operation and electricity trading. It is 

responsible for evacuating electric power generated by the electricity generating companies (GenCos) and 
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wheeling it to distribution companies (DisCos). It provides the vital transmission infrastructure between the 

GenCos and the DisCosô Feeder Substations. 

.  

2.8.4 Project Implementation Unit 

This is a unit established by TCN with responsibility for the end to end delivery of all AfDB funded projects, 

including planning, ESIA/ESMP, feasibility and RAP, engineering, procurement of EPC contractor, 

supervision of the construction by (EPC).  PIU is headed by a substantive Project Manager.  Furthermore, 

the PIU shall ensure:  

¶ The ESIA and RAP studies are conducted in line with legal requirements as well as requirements of 

the lender;  

¶ Proper implementation of the ESMP;  

¶ Supervise the EPC contractor during the implementation of ESMP in the construction stage 

conjunction with the Owner Engineers in Project Department to ensure implementation of 

management measures;  

¶ Provision of information on activities and consultations with the PAPs;  

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

¶ Ensure proper information and participation of PAPs and affected communities;  

¶ Management of compensation payments;  

¶ Monitoring the resettlement work;  

¶ Implementation of community-approved projects financed through the EPC contractors; and  

¶ Production of monitoring reports on ESMP and Health and Safety implementationscompliance all 

through the project cycle either Monthly or quarterly or as often as the reports are required from 

either the Bank or Regulators.  

 

2.8.5  Electricity Distribution Companies (Port Harcourt) 

There are two electricity distribution companies in this project area which are part of 18 distribution companies 

unbundled from defunct PHCN during electricity reform in 2005. They are responsible for distributing 

electricity to homes and other consumers within the Alaoji - Onitsha distribution zones. 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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2.8.6  Imo State Ministry of Petroleum and   Environment (ISMPEnv.) 

The Imo State ministry of petroleum and environment is charged with the obligation of developing and 

implementing environmental policies, formulating, enforcing programs and legislation, environmental 

protection and control, environmental technology including efficient implementation of research and 

development. 

 

2.8.7 Abia State Ministry of Physical Planning and Urban Development (renewal) (AbSMPPUD) 

The Bureauôs core mandate is to strengthen land administration, acquire, prepare, allocate and register all 

land transactions as well as the physical planning of non-urban centres in the state. The Bureau Abia state 

Ministry of Physical Planning and Urban Development (renewal) (AbSMPPUD) has is an agency under the 

ministryôs supervision. 

The functions of the Agency include  

¶ Land acquisition 

¶ Compensation 

¶ Land allocation 

¶ Processing of Certificates of Occupancy for production and collection 

¶ Registration of land transaction 

¶ Change of land use purpose 

¶ Merger of land titles 

¶ Renewal of land ownership (Re-grant) 

¶ Conversion of land titles 

¶ Non-urban services (planning recommendation, building plan approval) 

¶ Geographical information services 

¶ Project management of metropolitan and other Urban Roads 

 

2.8.8 Anambra State Environmental Protection Agency (AnSEPA)/ Imo State Environmental 

Protection Agency (ISEPA)/ Abia State Environmental Protection Agency (ASEPA) 

The agencies are responsible  for preparing and updating periodic master plans for the development of 

environmental science and technology and advise the government of the financial and material requirement 
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for the implementation of such plans; to establish a mechanism to predict ecological disasters; identify the 

problems of drainage and sewage systems and carry out measures to improve, protect and remedy their 

ecosystems .Also protection and development of the environment, and also ensuring a healthy environment.  

 

2.8.9 Abia State Ministry of Transport (ASMT)/ Anambra State Ministry of Transport (AnSMT) 

The major roles of the ministry are; 

¶ To formulate and implement   effective   policies in respect to road transportation to ensure that 

adequate road safety measures are put in place across the state. 

¶ To co-ordinate the creation of motor parks, identification and development of railways and river 

transportation. 

¶ To ensure effective and efficient movement of goods and services that will enhance socio-economic 

growth throughout the states. 

 

2.8.10 Abia State Ministry of Environment (ASMEnv) 

Abia State Ministry of Environment is charged with the obligation of developing and implementing 

environmental policies, programs and legislation, environmental protection and control, environmental 

technology including efficient implementation of research and development.  In this project what is their 

functions. We are working with FMEnv. not soley the state. The FMEnv brings in people from the state in the 

area of waste management and pollution control. 

 

2.8.11  Anambra State Ministry of Environment (AnSMEnv) 

Anambra state ministry of environment is charged with the responsibility of formulating, enforcing, 

coordinating policies, statutory rules and regulation on solid waste collection, disposal, general environmental 

protection and flood control in the state. To also ensure the attainment if a clean, beautiful and sustainable 

environment across the state through the application of the best practices in the management of the 

environment, to initiate, implement   and monitor all issues relating to climate change in order to mitigate the 

negative impact of climate. 
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2.8.12  Abia State Ministry of Women Affairs (ASMWA)/ Imo State Ministry of Health, Women Affairs 

and Social Development (ISMHWASD) 

The responsibilities of the Ministries in both states are majorly to facilitate efforts in providing micro credits to 

the indigent women from donor agencies (UNICEF, UNFPA) strengthen the capacity of caregivers, OVC, 

NCOS, and CSO sensitize Abia women on the issues of child rights, HIV/AIDS, harmful traditional practices 

initiate programs that promote the economic empowerment of women provide decent health care delivery, in 

reducing maternal mortality and morbidity by collaborating with the ministry of health and also strengthen the 

childôs parliament through seminars exchange programmes, debates, radio/TV shows.   

 

2.8.13  Anambra state Ministry of   Lands, Survey and Town planning (AnSMLST)/ Imo State Ministry 

of Land Survey Housing and Urban Planning (ISMLSHUP) 

The Ministry   of these states is vested with the authority of land administration. They are also charged with 

the survey of state lands, determination of land use and control, compensations, housing policies and urban 

development. The ministry is also responsible for issuance of the gazzetted right of way (ROW) of the 

proposed transmission Quad line.  

The respective states Environmental Protection agencies are responsible for ensuring the safeguarding the 

environmental resources of the respective states for achieved sustainability. They liaise with the countryôs 

supervisory ministry on issues concerning environmental protection. This should be so stated to justify the 

inclusion of the state ministries and agencies under the regulatory framework of the report 

 

2.8.14  Local Government Areas (LGAs) 

The project will pass through sixteen LGAs, four in Abia State ï Osisioma, Aba North, Aba South, 

Ugwunagbobo, four in Anambra state- Ekwusigo, Idemili south, Ihiala, Ogbaru and eight in Imo state- Owerri 

municipal, Mbatoli, NgorïOkpala, Owerri-north, Owerri-west, Oru-east, Oru- west, Njaba. 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.  
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2.8.15  The Customary District Councils 

The line route will pass through the Chiefdoms as several villages under them. The Igweôs (traditional head 

of chiefdom) 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. 

 

2.9 ESIA Terms of Reference 

In line with the Nigeriaôs EIA procedural guidelines (FEPA, 1995), a Terms of Reference (ToR) for the ESIA 

of the proposed project was developed, for the FMEnvôs approval, at the early stages of the study based on 

an initial assessment of the environmental issues relating to the proposed project. The ToR was approved 

by FMEnv and a one season waver for field data gathering exercise was issued for the project. The specific 

objectives of the ToR were to: 

¶ 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 has been approved by the FMEnv. 
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CHAPTER THREE 

PROJECT JUSTIFICATION AND ALTERNATIVES 

 

3.0  Introduction 

This chapter discusses the justification for the project and as well as description of all alternatives considered 

to ensure that the least environmentally and socially damaging alternative was selected. 

 

3.1 Project Justification 

Need for the Project 

Although the transmission capacity in Nigeria is amounting to 10,000MW, transmission lines have reached 

their maximum capacity, the grid is therefore constrained in several areas, and power is not availed to 

consumers at all time. The suppressed demand is extremely large (estimated to over 10,000 MW). 

Consequently, the average annual electricity consumption per capita of Nigeria (144.5kWh) is one of the 

lowest on the continent (480.3kWh for Sub-Sahara Africa and 2,059.1kWh for middle-income countries).  

The absence of reliable supply of electricity negatively affects Nigeriaôs economy. Due to significant shortage 

of power supply capacity compared to demand, load allocation has been implemented nationwide in Nigeria. 

Businesses experience an average of 239 hours of power outages per month while more than 60% of the 

population does not have access to electricity. As a result, a very large number of residential consumers, 

businesses and industries rely on expensive diesel and petrol generators. Self-generation of electricity is 

estimated at a minimum of 6,000 MW, almost equivalent of the available generation capacity on the grid. The 

use of diesel and petrol generators contributes significantly to air and noise pollution, which negatively 

impacts the quality of life of the people of Nigeria ï especially those of women and young girls. Energy poverty 

disproportionately affects women because they are primarily responsible for energy generation and use in 

homes (cooking, heating and lighting).  

 

Nigeriaôs transmission system managed to evacuate a record. Nigeriaôs transmission system, which is 

operating well below international reliability and security standards, only managed to evaluate a record 5,074 

MW on February 2, 2016. Fichtnerôs (2017) Transmission Expansion Plan for Nigeria puts the net balance 

between power generation and transmission at 5,900MW as at December 2015. Planned power generation 

investments by gas, hydro, photovoltaic and wind fired powered stations would further provide more available 

energy requiring transmission. 
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There is therefore an urgent need to increase transmission capacity to sustain economic development in the 

country because there is a strong correlation between improved power availability and economic 

development. 

 

3.2       Benefits of the Project 

Energy is the raw material needed to fuel any country's economy growth. The benefits of this project for the 

people of Abia, Anambra and Imo Statesin particular, and the economy of Nigeria in general are numerous.  

The following few are worth mentioning; 

¶ Improved and more reliable electric power supply. 

¶ Improvement of the wheeling capacity and stabilized the grid connection 

¶ Enhances productivity and efficiency in both public and private organizations 

¶ It helps to develop and promote small, medium, and large-scale enterprises thereby creating direct 

and indirect employment opportunities. 

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

¶ General contribution to climate change through overall reduction of the used of personal power 

generating sets.  Reduction in green house gases from generating sets that eventually impact 

negatively on the climate and the consequent climate changes 

¶ General improvement of the standard of living for the populace. 

¶ Improve the revenue base of the country by increasing the economic activities that have access to 

electricity 

 

3.3       Envisaged sustainability 

The general sustainability principles (technical, economic, environmental and social) that guided the design 

of the project are set out below.   

 

3.3.1    Technical Sustainability 

The proposed project is technically feasiblebecause, 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. Demand for power to drive industrial, and residential concerns has 

also been established in the Fichtner (2017) Transmission Expansion Plan. 
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3.3.2   Economic Sustainability 

There is a huge power demand in Nigeria as exemplified in Figure 3.1 below which shows an exponential 

growth in demand. 

 

Source: Fitchner (2017) 

Figure 3.1:  National Demand Forecast of Nigeria 

 

In the short term, the project will be funded by debt from development finance institutions. However, in the 

medium to long term after operation, the return on investment would be guaranteed assuring loan repayment 

promptly.  The availability of skilled and unskilled labor force in the project area, functional TCN organizational 

structure, presence of up takers and deployment of good industrial best practices in construction technology 

is expected to make the project economical sustainable.  

 

3.3.3     Environmental Sustainability 

The line routes and the substation sites have been carefully selected by considering sensitive ecosystems 

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 Existing Alaoji ï Onitsha Transmission line project 

and TCN is fully committed to comply with the relevant applicable national environmental laws, applicable 

international conventions and AfDB environmental and social safeguard requirements.  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 an Assistant 

General Manager who reports directly to the Managing Director. Significant number of ESIAs and 
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environmental audits studies has 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. 

The implenetation of the findings and recommendations of the ESIA in the project design such as redesigning 

to accommodatethe identified impacts on the ROW among others shall ensure the environmental 

sustainability of the project. The application of standard industrial practice during construction and 

implementation of the project shall also ensure the environmental sustainability of the project. The 

implementation of the stand alone ESMP shallensure continuous safeguarding of the Environmental and 

Social components for ensured sustainability in line with the Bankôs policy. 

 

3.3.4 Social Sustainability 

The project has secured the buy-in of the people due to their quest for electricity availability for socioeconomic 

activities.  One of the benefitsof this project isto enhance the socioeconomic activities of these peopland also 

to create job opportunities for unemployed indigenes. Therebyand this would enhance the socio-economic 

activities of the communities thereby supporting the sustainability.  In addition, TCN is committed to effective 

and continuous stakeholdersô engagements and consultations and effective implementation of the 

Resettlement Action Plan (RAP).   

TCN is committed to comply with applicable national social laws, relevant international conventions and AfDB 

safeguard requirements. While AfDB is also committed to training and re training of the PIU team members 

on environmental and social management risks. 

The continuous implementation of the Bankôs Environmental and Social safeguards policies throughout the 

various phases of th project shall also ensure the social sustainability of the project. 

 

3.4        Project Alternatives 

 This project alternative supposed to be a chapter on it own. Please remove it from justification.  

 

3.4.1 óDo-Nothingô Option 

The first project option considered was the ódo-nothingô option. This option would result 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.   
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3.4.2     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 favorable, given available mitigation options. This would 

mean that all planning and development activities would be stalled until conditions are more favorable. 

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.  This will result in increased gaseous emissions resulting in the 

increase in green house gas which enhances global warming effect that leads to Climate change effects; 

therefore, this option was rejected. 

 

3.4.3     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 Abia, Anambra and Imo States, 

provide a more secure and reliable energy supply with all the benefits listed under Section 3.2.  

 

3.5       Analysis of Alternatives 

3.5.1    Design/ Technology Alternatives 

Several design alternatives were considered including: 

¶ Overhead versus Underground Transmission 

¶ Conductor type 

¶ Tower type 

 

3.5.1.1   Overhead versus Underground Transmission Line Cables 

Electrical power is transmitted through either overhead power lines or underground cables. Each of the two 

types of cables has its benefits as well as pitfalls as well as places where it is commonly used. The choice of 

which method to use is influenced by voltage, cost, safety, type of application, and other factors. Table 3.1 

presents a comparative evaluation of both system types. 



 ESIA REPORT FOR THE PROPOSED RECONSTRUCTION OF 

ALAOJI -ONITSHA 330kV DC QUAD CORE TRANSMISSION 

LINE  
    

 

47 

 

 

Table 3.1:  Overhead Versus Underground Transmission Line Cables 

Design 

Consideration 

Alternatives 

Considered  

Preferred 

Alternative 

Justification 

Transmission 

line design 

Overhead Overhead Overhead transmission lines possess the following comparative 

advantages over underground  

¶ Increased life expectancy,  

¶ Enables fault detection and repair,  

¶ Higher voltage carrying capacity,  

¶ Accommodate large size of conductors,  

¶ heat dissipation,  

¶ Easier and less expensive to install and construct in installation and 

construction,   

Underground This TL design type is associated with issues related to public 

safety; effect of lightening discharge, interference, voltage 

drop, environmental impact, high installation cost, and land use 

can be effectively mitigated.  Underground TL has lesser 

comparative qualities to overhead lines in following areas; 

¶ Lower life expectancy,  

¶ Doesnôt fault detection and repair,  

¶ Lower voltage carrying capacity,  

¶ Lesser conductor sizes,  

¶ Lower heat dissipation,  

¶ Ease in installation and construction,   

 Tubular  ¶ Has a diagonal shape 

¶ Very convenience 

¶ A bit costlier than the lattice 

¶ Varies in height between 10m-100m 
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¶ The choice of towers type is dependent on the 

electrical clearance and SAGs 

 

3.5.2   Foundation Alternative 

The various alternatives considered for the Foundation are outlined in Table 3.2.  

 

Table 3.2:  Foundation Alternatives  

Design 

Consideration 

Alternatives 

Considered  

Preferred 

Alternative 

Justification 

Foundation Type Concrete 

spread footing 

Concrete 

spread 

footing 

¶ It is durable, less expensive, accommodates variety of soils, 

accommodates both light and heavy towers, 

Raft 

Foundation 

¶ It is durable, less expensive than the other two options, accommodates 

only poor soils and light towers 

Pile 

Foundation 

¶ It is durable, less expensive, best for only swampy soils, accommodates 

both light and heavy towers 

 

3.5.3 Conductors Alternatives 

Conductor type and number of circuits alternatives considered for this project are presented in Table 3.3.   

 

Table 3.3:  Conductor Type Alternatives  

Design 

Consideration 

Alternatives 

Considered  

Preferred 

Alternative 

Justification 

 

 

 

 

Conductor type 

Gap-type ZT-aluminum 

conductor steel 

reinforced (GZTACSR) 

 

Gap-type ZT-

aluminum 

conductor 

steel 

reinforced 

(GZTACSR) 

¶ Long life span, corrosion resistant, very high current capacity and 

conductivity, low sagging at high temperature, High thermal 

resisting properties 

Aluminum Conductor 

Steel Reinforced 

(ACSR) 

¶ Long life span, poor corrosion resistant, high current capacity and 

conductivity, low sagging at high temperature, High thermal 

resisting properties 

All Aluminum 

Conductor (AAC) 

¶ Short life span, corrosion resistant, high current capacity and 

conductivity, High sagging at high temperature, low thermal 
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resisting properties 

 

3.5.4 Number of Circuits Alternatives 

Table 3.4 presents the alternatives of using the single-, double-, or multi-circuit transmission lines for the 

proposed project.   

 

Table 3.4: Number of Circuits Alternatives  

Design 

Consideration 

Alternatives Considered  Preferred Alternative Justification 

Number of 

conductors 

Single circuit conductors Double circuit conductors ¶ higher E & S footprint and 

¶ low voltage carrying capacity and   

¶ Low construction and maintenance cost  

¶ Absence of EMF coupling effect  

Multi-Circuit conductors ¶ high capital outlay for construction and 

maintenance cost 

¶ High voltage carrying capacity  

¶ Presence of EMF coupling effect 

¶ Reduced E&S footprint,  

Double circuit conductors ¶ High voltage carrying capacity  

¶ Moderate construction and maintenance cost  

¶ Reduced E&S footprint,  

¶ Presence of EMF coupling effect 

 

3.5.5 Towers Types (Tubular / Lattice) Alternatives 

Two basic tower types were consideredthe tubular and the lattice steel tower. The choice of tower type was 

based on considerations of Design, Detailing, Tower cost, transportation and erection as shown in Table 3.5.   
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Table 3.5:  Tower Type Alternatives  

Design 

Consideration 

Alternatives 

Considered  

Preferred 

Alternative 

Justification 

Tower type Lattice Lattice and 

Tubular tower 

¶ Can be easily adjusted to accommodate several electric 

circuits and various conductor types 

¶ Less expensive and easy to fabricate 

¶ Can be easily bundled and transported 

¶ Extremely flexible on site 

Tubular ¶ Can be used in areas with reduced RoW due to encroachment 

¶ Can be adopted in areas with huge social concerns like Aba 

and Onitsha 

¶ It is more difficult to transport 

¶ It is more expensive than the lattice. ($1,160-$1,500/Ton as at 

September, 2019 source: online -Google) 

¶ It has height ranges fro 10m-100m 

¶ It is mostly used when there is contention with the electrical 

clearance and SAG 
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CHAPTER FOUR 

PROJECT DESCRIPTION 

 

4.1 Introduction 

The proposed Alaoji - Onitsha Transmission Project is aimed at strengthening the national grid 

around the country for a more reliable electricity supply. The project involves the reconstruction of 

the existing line and upgrading it to a double circuit Quad Conductor of 330kV type with a total 

length of about 138 km, between the existing TCN substation at Alaoji (in Abia State), Ihiala (in 

Anambra State) and Onitsha (in Anambra State).   

 

4.2 Project Locations 

The States where the project traverses are presented in the Figure 4.1.   

 

Figure 4.1:  Project Location Map  
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Table 4.1 lists the State and Local Government Areas traversed by the transmission line, while Figure 4.1 

outlines the administrative locations of the component parts of the project. 

 

  Table 4.1: Administrative units traversed by the Alaoji - Onitsha TL 

State Local 

Government  

Communities 

Abia 

Osisioma Ngwa Umuode, Umuocham, Abayi, Umuozuo, Osia Umu Mgbede, Ama Okpu, Umu 

Ojima Ogbu, Umuobo, Umumba, Umu Akpara, Umuabai, Okpuala, Mbuntu, 

Mboko Umuete, Ihie, Ama Apu Ife, Aga 

Aba South Umu Mba, Ohabiam, Asia Nnentu, Ariaria, Aba 

Ugwunagbobo Asia Umu Nka, Asia Amanhie, Umuodo, Umugo, Ala Oji 

Ukwa West UmuIku Uko and Obokwea 

Anambra Idemili South Obosi, Umuoja, Obosi, Oba Aboji, Oba 

Ogbaru River Idemili, Eruna Lagbe, Atani, Eze,  

Ihiala Uli, Ihiala, Azira, Awgbu 

Ekwusigo Ozubulu, Orifite, Ihembosi, UruoboOkija, Omai, Isieke 

Imo  Owerri 

Municipal 

Owerri, Nwaorie, Owerri Division, 

Mbatoli 

 

Umunoha, Orodo, Ohoba, Nkwesi, Mbieri, Awo, Akabo, Obaku,  

Ngor-Okpala Umu Echem, Amala, Upe, Umuowa, Umuonhie, UmuNeke, Umukabia, 

UmuEwere, Obokwe, Obeki, Nguru, Ngor, Eziama, Egbelu, Amaibo, Alulu, 

UmuOye, UmuOgii, Ochicha, Elelem, Amafor 

Njaba Umuaka, Amiri, 

Owerri west  Orogwe, Ubomiri, Irete, AwoIdemiri, Umu Oma, Okuku, Obokwe, Obinze, 

Nekede, Ihiagwa, Eziobo,  

Oru East Awomama 

Owerri North Umunahu, Owelu, Orji, Oratta, Olakwo, Naze, Ihite, Emii, Emekukwu, 

Emekeobibi, Egbu, Awaka, Akalovo, Abala, Obeke, Amorie 

Oru West Nempe, Oteru, MbidiIbi, 
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4.3  Design objectives  

The proposed transmission line to theirassociated terminal substations at both ends are ultimately intended 

to cater for the surrounding industrial and residential growth within the Project Areas. Design objectives 

include: 

ω accommodating for expansion due to future load growth and planned distribution additions,  

ω providing a safe, efficient and reliable supply of electricity in an economically, socially and 

environmentally sound manner.    

ω maintaining a safe operating environment  

ω keeping any disturbance footprint to the minimum size required  

ω strategically placing the proposed transmission line footprints and future ROWs within previously 

disturbed and relatively level areas as much as practical to reduce vegetation clearing, soil and site 

hydrology disturbance  

ω providing options for vegetation offsets and re-vegetation works  

ω adopting environmentally sensitive design features to reduce the clearing of canopy trees within RoWs, 

where practical  

ω adopting alternative clearing profiles (e.g. scalloped) when crossing sensitive vegetated areas  

ω providing a service life of 50+ years that can be extended by refurbishment programs so long as the 

need for the facilities continues 

 

4.4     Project Scope  

The reconstruction of the approximately 138km 330kV SCAlaoji ïOnitsha transmission line will involve:  

¶ Decommissioning phase. This phase includes widening of access roads, unstringing of the existing 

lines, dismantling of existing towers and tower foundation 

¶ Planning and design phase. This phase includes preparation of relevant planning documentation, 

technical and design documentation and analysis of the environment aspects. The planning 

documentation will be prepared in accordance with the requirements of the current Nigerian and 

international legislation for this type of facilities 

¶ Construction of overhead transmission line towers, their foundations and line stringing. The type and 

size of a tower foundation is determined by soil details obtained from geotechnical investigations and 

prior experience. Provision for horizontal shear forces at the ground line shall be factored into all 
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foundation designs.  All typical OHL consists of tower body, earth wire peaks and crossarms as 

components. They served to bear the conductor forces and outward loads. The transmission line is 

going to be a 330 kV two to four circuit TL. Each pair of circuits comprises of composite conductors.  

 

4.5 General Layout of the TL 

The transmission line as well as the all the communities/LGA it cuts across are shown in Figure 4.2. 

 

 

Figure 4.2:  Map of Project Area Showing Affected Communities and LGAs 

 

4.6       Land Take 

The Transmission Line Right of Wayfor the project is approximately 138km in length and 50m wide, thereby 

giving a total area of about 1,083,990 m2.   
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4.7       Safety Criteria 

The design of the TL system (routes and layouts) have been carried out taking into consideration 

corporate safety rules to assure safety, prevent accidents and reduce risks level to as low as practicable.  

Further safety and operability studies would be carried out on final transmission route, tower foundations 

and general technical drawings to verify safety systems and integrity of installations to possible changes 

in environmental conditions.  

 

4.8      Design Conditions 

The Environmental, as well as the actual design conditions, considered for the proposed transmission 

line, substations and ancillary facilities are presented in Table 4.2.   

 

Table 4.2: Environmental Design Conditions 

Environmental Conditions 

Altitude  
 

Climate Mangroove forest and swamp 

forest zones environment 

Maximum Ambient Temperature 280C 

Minimum Ambient Temperature 250C 

Mean Annual Rainfall 161 mm 

Relative Humidity (Maximum) 75% 

Relative Humidity (Average) 72% 

Maximum Hourly Wind Speed 8% 

Maximum 3 Seconds Gust Wind Speed 52 m/sec (115 mph) 

 

The design life and reliability requirements as detailed in the feasibility report prepared by Oskajo (2019) are 

presented in Table 4.3.   
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 Table 4.3:  Summary of the design life and reliability requirements 

Component Description 

standard design 

working life 

TCN adopts the Industry standard design working life of 50 years for TL and its 

components 

Reliability Level A reliable level of 3 shall be built into the design to offset uncertainties in environmental 

loads and structural resistance with a wind return period of 200 years 

Applicable 

Codes 

andStandards 

TCN aligns itself with national and international electrical, civil and mechanical codes 

governing transmission lines. See Appendix 3.2 for details 

Tower Type& 

Design 

Self-supporting suspension, tension, transposition and special tower types with 

vertical / barrel configuration shall be used 

Tower span and 

Weight 

Average span is 0.425km, Number of towers=350, weight per tower = 4.5tons. 

Material 

selection for the 

towers 

Towers shall be of steel material using hot rolled angle (90º) sections and plates. In 

general, the following grades of steel shall be applicable: 

¶ Mild steel shall be Grade 250 (for plates) and Grade 300 (for angles) 

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

Foundation 

Design 

The foundation design is based on safety, reliability, economy and reasonability criteria. 

Three foundation types (mass concrete, pad and pile foundations) shall be used in the 

proposed project. The mass concrete, and pad foundation types shall be used for 

foundations with small and large loads respectively while the pile foundation shall be 

used in areas where the mass concrete and padfoundations are considered unsuitable. 

The upper surface of the foundation body will be at least 500 mm above the level of the 

surrounding terrain. Special Foundations would be required in areas of low soil bearing 

capacity, special foundations will be required. 

 

4.9  Grounding  

In the context of safety and protection at work (reducing the effects from electric shock, etc.) a 

special accent will be given to the grounding of towers. The grounding resistance on each tower 
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must be lower than 17.5 ohms, while for the first five towers before the   Strip, it should be at the 

most 10 ohms.   

 

4.10  Conductor Type  

The conductor types selected for the proposed TL line are GZTACSR Goose (for 330kV Lines) and the 

GZTACSR Lynx (for 132kV Lines).  Table 4.4 outlines the design criteria meant to achieve non- sagging 

and minimize heat capacity.  

 

Table 4.4: Conductor Types  

 

4.10.1  Protective Wires  

One of the protective wires will be ordinary alum weld wire 19/9. The other one will be made of 

optic fibers ï OPGW 120/70, with similar mechanical and electric characteristics as the ordinary 

protective wire. Due to temperature variations, a maximum allowable strain of 1.6 ʠ 

Conductor   Goose  

Size  mm2 310 

Stranding  (Z) TAI No/mm 16/3.9 

10/TZ(3.94) 

Est 7/2.8 

Rated Tensile Strength kN 113.8 

Diameter  GZTACSR Mm 24.4 

Steel core 8.4 

Cross sectional area  Aluminum nm2 313.1 

Steel core  43.11 

Total 356.2 

Weight  Aluminum kg/km 1227 

DC. Resistance at 20oC W/km 0.0941 

Current carrying capacity  GZTACSR (210°C) A 1,255 

Modulus of elasticity  Steel core  GPa 206.9 

Coefficient of Linear Expansion Steel core 10-6/°C 11.5 
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2.5x0.18ãddaN/m2 has been selected in compliance with the phase conductor.  The selection of 

the above value is based on the following criteria:  

¶ Those safety coefficients of protective wires should be higher than the coefficients of phase 

conductors. 

¶ That slope of the protective wire should be 10-15% smaller than the slope of the phase 

conductor.  

¶ That protective wire must efficiently protect the phase conductors from atmospheric 

discharges in a protective angle of 300 degrees 

 

4.10.2  Line Insulation and Fittings 

4.10.2.1 Insulators Type  

Composite insulators shall be used for the TL. Insulation between the conductors in the span is provided 

by the spacing in air. Modification to horizontal vee insulators and re tensioning will aid in resolving 

conductor clearance infringement. To protect the insulators from power arcs with temperatures 

ranging up to 12,000 K, the insulator strings shall be equipped at both ends with protective arcing 

fittings.  Protective cradles shall be used for multiple insulator sets to avoid clashing of individual 

strings.  To maximize load bearing capacity of the conductor, a tension insulator sets shall be used 

while an arching device to avoid electric discharge along the insulator skirt shall be used also.  

 

4.10.3 Protection and Earthing System Design 

4.10.3.1 Lighting protection and Earthing System 

To protect the line and towers against lightning, an earth wire conductor made of copper and 

galvanized steel at a shield angle of0° shall be used.  The mid span clearance between upper 

conductor and ground wire for the lines shall be 6.5m respectively. 

The earthing devices shall be buried in ditches with depth of over 750mm dug in a straight line and 

backfilled. 

Earthing rods will be installed in the soil to conduct failure and induction currents as well as currents 

from lightning strikes into the earth.  
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The earthing of both Dead-End Towers will be connected with the earthing system at the 

substations. The ground-wire will be connected to the gantry and the foundation earthing of the 

Dead-End Towers will be connected to the foundation earthing of the substation. 

 

4.10.4  The Right of Way (ROW) and Access Corridor Conditions and Operation 

The operation of the TL is in accordance to the following conditions: 

The Nigerian Electricity Supply and Installation Standards Regulations 2015 (see Legal section) 

requires that 330KV high voltage lines should have a RoW with 50m width. All structures along this 

corridor shall be evacuated. In accordance with standard industry practice, TCN has generally adopted 

a 50 m wide ROW for its 330-kV high voltage power lines.  

A ROW is a registered overlaying interest in a parcel of land for which TCN will pay compensation to 

the landowner for authority to build and operate the power Line. Restrictions are placed on activities 

permitted on a RoW, such as buildings or excavations, to ensure that the safety of the public is 

maintained, and the line can operate reliably. 

Compensation payments are assessed by professional values and take into account the effect of the 

RoW on the property.Prior to the decommissioning works, selective clearing will ensure that only 

trees, vegetation, debris, roots, and other material interfering with the construction process are 

cleared from the site. Vegetation shall be cleared only along RoW and areas marked for 

construction of access roads. 

 

   Figure 4.3:  ROW Clearance along the Transmission Line 
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Trees shall be cut off at max 30cm above ground level and the stumps left in place for erosion 

control.  

Any debris shall be collected and disposed of through the use of an approved waste disposal 

contractor. Topsoil shall only be stripped in the areas of tower foundations, associated access 

roads, and marshaling yards. Care shall be taken to avoid mixing topsoil and subsoil. 

 

4.10.5   Access Tracks  

Access to the power Line is required for initial decommissioning, construction and route 

maintenance.  For the Power Line Project, access to the power Line and poles for construction and 

maintenance will be via the existing Owerri ï Onitsha express Way Aba ïPorthacort express. Usually 

access is only required to the structure sites and there is no particular need for access to be along 

the ROW (other than vegetation management) between structures if existing, alternative access 

roads are readily available. During the service life of the proposed power Line, access track 

maintenance is only conducted at lengthy intervals or as required for repairs. Natural rehabilitation 

of access tracks is carried out as a matter of course as maintenance traffic usually consists of light 

four-wheel drive vehicles which can traverse rough terrain, sometimes without the need for tracks. 

 

4.11  Decommissioning of the Existing Line 

Decommissioning of the proposed transmission line is estimated to take six months to complete and 

will involve the following operations.  

 

4.11.1 Dismantling of Tower and Tower Foundation 

Prior to the decommissioning, all power from the substation and transmission lines will be de-energized. 

The steel lattice towers will be removed entirely from the way leave. All materials arising from demolition 

will be disposed of in accordance with relevant Imo, Anambra and Abia states waste management 

regulations. The excavated areas will be backfilled, covered in topsoil and seeded with an appropriate 

local mix prior to construction. 
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4.11.2 Unstringing of Conductors  

The conductors will be de-energized, cut, ends removed and reeled and sold to licensed steel recycling 

vendors.  The insulators will be removed and disposed off in accordance with relevant state waste 

management regulations and international waste management guidelines.It is envisaged that there will 

be minimal by-products generated through the decommissioning of the transmission line (Detailed 

waste streams is provided in later part of this Chapter). During the decommissioning phase, the primary 

waste will be the scrap metal from the steel lattice towers, insulators and cables. Several trucks will be 

required to transport wastes generated through the decommissioning phase to appropriate waste 

disposal sites. These vehicles will consume diesel and produce air emissions as a waste. Secondly, 

through servicing of these trucks, used oils will be generated which are hazardous wastes. Potentially 

there may be tires that will be replaced and old tires that come out of the trucks during the 

decommissioning of the transmission line may also be wastes. 

 

4.12  Construction of Power Line  

4.12.1 Site Surveys  

This generally involve collecting data on ground elevation, cross-fall drainage on the study site, 

location of gullies, depressions, existing vegetation heights, roads as well as geotechnical and 

other information that could affect the final layout of the sub-transmission realignment.  

 

4.12.2 Lay-Down Area and Utilities 

Throughout the construction period, bottled drinking water will be imported to the job site by means 

of a tractor trailer truck for use by construction labour. Non-potable water for construction purposes 

will be obtained from the onsite constructed boreholes.  Temporary portable sanitation units will be 

employed for construction labour. The Project will be responsible for pump-out and disposal of all 

sanitary waste. 

The management and disposal of all construction generated waste streams will be conducted in 

accordance with all applicable Nigerian waste management regulations including project waste 

management and disposal standards. To ensure compliance with this commitment, the Project will 

contractually require its EPC contractor to develop and implement a waste management plan 

(WMP) consistent with its waste management standards and practices. The EPC contractorôs WMP 
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and any subsequent revisions will require approval from the Project. To further ensure compliance, 

the Project will conduct periodic assessments of the EPC contractorôs waste management 

activities. The EPC Contractor will be required to promptly resolve any findings from these 

assessments to the Projectôs satisfaction. 

Construction lighting will be accomplished by relying on mobile light towers, mainly required to 

illuminate the site each night for security.  Temporary diesel electric generators will be used to 

provide office lighting and service other light loads. It is expected that temporary construction power 

will be provided by the EPC contractor using tow behind diesel generators for the construction 

period. 

 

4.12.3 Temporary Site Facilities 

Temporary offices facilities essentially construction trailers will be established. Connex boxes will 

be used to store, dispense and secure consumables, small tools and small equipment. 

Some of the materials supplied will be used directly after delivery and as such no piling up is expected. 

Other materials like aggregates and sand will be stored at the layout area (To be determined by EPC 

contractors) ready for use. Cement and reinforcement bars will be stored in special storage rooms. 

Fuel/oils will be stored in drums which shall be stored in bunds (well paved areas which do not allow 

fluids to come into contact with the soil).  

The Transmission Line lay down area will be determined by the EPC contractor. This area will be 

used during all the stages of the Project. It will aid in keeping materials dry and to provide a surface 

suitable for vehicle traffic. Later during the construction phase, construction materials and 

equipment like foundation reinforcement steel or steel tower metal bars will be stored in the area. 

Security at the lay-down area is expected to consist of a combination of expatriate security 

managers and local national guards some of whom will be recruited from the host communities. 

Perimeter security, entry control points as well as roving security patrols will likely be used. 

 

4.12.4  Towers 

A large area shall be rented to store the delivered materials towers. The tower material is not 

arriving tower by tower or tower- section by tower-section. For each type of tower, the bill of 
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materials and the workshop drawings shall be studied and all parts for a specific tower type have 

to be picked and separately stored and marked per tower type. 

After all material for tower types is sorted out, the specific tower of specific type has to be sorted 

out. If body extensions or leg extensions are needed the material has to be picked and stored the 

same way. The completed material of one tower shall be taken off the store not before the tower 

erection gang has been established on the specific tower site identity. During picking and sorting, 

tower related materials shall be stored on wood supports in yard and on site. Bolts and nuts 

delivered per tower shall be unpacked and prepared so that bolt, washer, snap-ring and nut are 

screwed together and packed again to be carried with tower No X to site. 

 

4.12.5 Bulk Earthworks and Site Levelling 

 Typically, around 300 to 500 mm of imported road base fill material will be distributed across project 

footprint to obtain the required surface levels along the swampy parts of the TL.  

 

4.12.6  Foundation construction for Towers 

Construction of steel-bar towers and installation of electric and protective equipment, including the 

conductors, insulators, protective wires, earthing, etc., will mainly be of prefabricated type. The 

design and manufacturing of elements of the steel-bar towers will be in compliance with the 

requirements incorporated in the Regulation on the technical principles for construction of overhead 

power lines with nominal voltage of 330kV. It also includes undertaking engineering and designing 

measures for corrosion protection. In case the power line passes above facilities or entities in 

nature, i.e. in case when the power line approaches to facilities or entities in nature, the 

requirements incorporated in the Regulation on technical principles for construction of overhead 

power lines with nominal voltage of 330 kV will be followed. This refers to the prescribed safety 

heights and distances. Therefore, special attention is required while conducting the power line 

above buildings, inhabited places, forests and trees, roads, railway and bridge constructions, 

antenna installations, gas pipelines, and sections with other overhead power lines. The safety 

heights and distances for certain entities are presented in the following Table 4.5.   
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Table 4.5: Safety heights and distances for power lines 

Entity / terrain condition Safety height 

[m] 

Safety distance [m] 

Inaccessible places 6 5 

Places accessible for vehicles 8 7 

forests and trees  5 

Inhabited places 9  

Roads (local, State, Federal 

highways) 

 12/20/40 

Bridge constructions  7 

Gas and oil pipelines Minimum of 

10m away 

 Minimum of 10 m away 
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Table 4.6: Types, Quantity and sources of project requirements during the Decommissioning, Pre-construction, Construction, Operation 

and Decommissioning phases 

 

Requirement

s  

 

Type Source Estimated 

Quantity/Number 

decommissioning 

and 

Preconstruction 

phase  

Estimated 

Quantity/Number 

construction 

phase 

Estimated 

Quantity/Number 

Operation phase 

Estimated 

Quantity/Number 

Decommissionin

g phase 

Energy Electricity  Public utility and 

generators 

Nil 110V Nil  Nil  

Fuel Local Vending 

Stations 

As the need arises As the need arises As the need 

arises 

As the need 

arises 

Manpower Skilled Contractor  Men Women  Men Women  Men Wome

n  

Men Women  

80 20 100 30 100 50 70 30 

Laborers  Locals in the 

project area 

300 50 1,500  700 1,300 300 

Un skilled Locals in the 

project area 

300 50 1000 150 150 50 

Raw 

Materials  

Coarse aggregates From the nearby 

existing 

302, 400m3 22,350m3 Nil  Nil  
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commercial 

quarries  

Hard core Same as coarse 

aggregates 

75,000m3 16,000m3 Nil  Nil  

Fine aggregates From commercial 

sources 

Nil 3,600m3 Nil  Nil  

Sand From commercial 

sources 

191,400m3 Nil Nil  Nil  

Water Municipal water 

supply and 

commercial 

purchases 

31,000,000 litres 10,000,000 litres Nil  Nil  

Cement Local cement 

depot 

173,141m3 27,133m3 Nil  Nil  

Reinforcement bar reinforcements are 

readily available in 

local iron and steel 

stores 

194,452m3 17,342m3 Nil  Nil  

Boulders  Contractors  As the need arises Nil  Nil  Nil  

 

Rough sawn timber Contractor  As the need arises Nil  Nil  Nil  
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Oil (transformer oil) Contractor  5drums/year Nil  Nil  Nil  

Equipment/ 

Machines 

Dump trucks Contractor  10 Nil  Nil 

Graders Contractor 2 5 Nil  6 

Motor Grader Contractor  Nil  Nil  Nil  7 

Bull Dozers Contractor 2 12 Nil  5 

Water Boozers Contractor Nil  5 Nil  Nil  

Vibrators Contractor Nil  7 Nil  Nil  

Excavators Contractor 3 13 Nil  10 

Water Truck Contractor  1 Nil  Nil  Nil  

Tractor /Trailer Contractor  1 Nil  Nil  Nil  

Elevatedwork platform Contractor  5 Nil  Nil  Nil  

Diesel light trucks duty 

trucks 

Contractor  6 Nil  Nil  Nil  

Concrete Batching 

Plant  

Contractor  3 Nil  Nil  Nil  

Generator Contractor  1 Nil  Nil  Nil  

track or 4WD mounted 

drill rig 

Contractor  1 Nil  Nil  Nil  

Macadam roller Contractor  1 Nil  Nil  Nil  

Diesel Heavy Dump 

Truck 

Contractor  5 Nil  Nil  Nil  
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Diesel Heavy Mixer 

Truck 

Contractor  1 Nil  Nil  Nil  

Workers Buses Contractor  5 Nil  Nil  Nil  

Light Vehicle Contractor  Nil Nil  5 4 

*Estimated quantity of materials and equipment are as supplied by TCN  

Source: GNL, 2017 
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4.13  Transportation 

Figure 4.4 shows a map of road network for the transmission line. Men and equipment will be transported 

to the transmission site via: 

¶ Aba ï Port Harcort Express Way 

¶ Umuikaa ï Owerrri Road 

¶ Owerri ï Onitsha Express Way 

 

 

Figure 4.4:  Map of Road Network for the TL 

 

A Traffic Management Plan (TMP) outlined in Chapter 8 shall be updated by the construction Contractor, 

as a part of the ESMP. TMP is to focus on the preconstruction and construction phase of the project and in 

addition, must also include (but not be limited to): 

¶ The management of movement of children, adults, cars, cows, etc 

¶ Security of the equipment delivered 

¶ Time schedule of work timing i. e. from what priod to what period per day 

¶  off loading of the equipment 
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¶ Access to and from structure sites; 

¶ Work methodologies for restringing across roadways; 

¶ Arrangements for temporary road closures; 

¶ Parking; and 

¶ Any security access arrangements. 

 

4.14 Emission Estimation 

The amount of dust (from pre-construction and construction activities), noise (emission from bull dozer, 

diesel tanker, excavator, wheel loader, ambulance, dump truck, grader and generator) and noxious gases 

(from diesel tanker, excavator, wheel loader, dump truck, generator and grader), expected to be produced 

from each activity and equipment were quantified as shown in the succeeding sections. 

 

4.14. 1  Dust Emission Estimation 

Three species of particulate matter (TPM, PM (10), PM (2.5)) were quantified for some activities and equipment 

that could potentially generate dust. The dust emission was estimated as follows: 

 

4.14.2 Pre-construction and Construction phases 

Particulate matter could be potentially generated during construction and developmental stage of the 

proposed transmission project activities. 

The quantity of dust estimated during these phases is 1 × 106 m tones. The expected emission rate of 

particulate matter is obtained using the formula: 

Where  

S = silt content 

M = moisture content 

 

TPM =2.6 (s) 1.2 

           (M)1.3 

PM (10) = 0.45(s1.5) 

          (m1.4) × 0.15 

PM (2.5) = 2.6 (s) 1.2 

           (m1.3) × 0.105 

The projected particulate emission using the formula above for the proposed Alaoji - Onitsha project site in 

South East Nigeria is shown as: 

TPM = 0.08E +01 
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PM (10) = 0.114E + 01 

PM (2.5) = 0.613E + 01 

 

4.14.3 Green House Gases (GHG) Emissions 

Total emissions of GHGs from project equipment and vehicles were determined using the SCEG tool 

version 5.1 created by the US Environmental Protection Agency. Mobile sources, like owned or leased cars 

and heavy-duty vehicles generate emissions by burning fuel. Mileage or fuel use was estimated based on 

vehicle fuel economy from www.fueleconomy.gov, since other data sources are not readily available as at 

present.  

Fuel usage and mileage is reported the same for hybrid vehicles as for conventional vehicles such as  

Pickups and Vans are classified as "Light Trucks", Trucks (Diesel heavy dump truck, water truck, Diesel 

heavy mixer truck) weighing more than 8,500 lb are classified as "Heavy- Duty Trucks", while Non-highway 

vehicles (dozers, tractors, excavators, concrete batching plants) used in construction are classified as 

"Construction Equipmentò.Table 4.7 presents the details of equipment and vehicles required for the 

construction of the TL, substation and access roads. 

 

Table 4.7:  Details of Estimated quantity and types of Equipment/vehicle Required for the Project 

Type of Equipment/Vehicle Transmission line 

decommissioning 

and 

preconstruction 

Transmission 

line 

construction 

Water truck 2 4 

Dozer 4 - 

Diesel heavy duty dump truck 5 7 

Crane 3 5 

Track mounted drilling rig 3 3 

Diesel heavy mixer truck - 5 

Tractor 1 1 

Diesel light duty truck/vehicles 5 5 

Excavator 4 2 

Concrete batching plant - 2 

Passenger busses 2 5 

 

http://www.fueleconomy.gov/
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4.14.4  Emission Estimation during Decommissioning Phase 

The initial decommission phase is expected to last for a period of six months, after which construction shall 

commence. The total estimated GHG emissions expected to result from decommissioning activities is 

presented in Table 4.8.  

 

Table 4.8:  Details of estimated GHG to be emitted during TL decommissioning 
 

Transmission line decommissioning 

Equipment Category Number Average 

fuel 

economy 

(mileage/g) 

Fuel 

usage 

(gal) 

Mileage CH4 

(kg) 

N20 

(kg) 

CO2 

(kg) 

Diesel Construction 

Equip. 

19 17.3 1,699 29,399 968.6 441.8 31,643 

 

Diesel Light-Duty Trucks 5 7.3 755 5,658 5.7 8.5 

Diesel Medium- and 

Heavy-Duty Vehicles 

5 7.3 310 2,263 11.5 10.9 

Diesel Passenger Cars 2 23.9 315 7524 3.8 7.5 

Total 31  3,079 44,844 989.6 468.7 31,643 

 

In all, a total of 31,643kg of CO2is estimated to be emitted in as a result of decommissioning the existing 

TL. This also includes 989.6kg of methane and 468.7 kg of nitrous oxide. This is approximately 196.0 metric 

tons of CO2equivalence. Diesel construction equipment shall be the major sources of these criteria 

pollutants as established in the result.   

 

4.14.5  Emission Estimation during Construction Phase 

The total estimated GHG emissions expected to result from construction activities is presented in Table 

4.9.  
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Table 4.9:  Details of estimated GHG to be emitted during TL construction 
 

Transmission line construction 

Equipment Category Number Average 

fuel 

economy 

(mileage/g) 

Fuel 

usage 

(gal) 

Mileage CH4 

(kg) 

N20 

(kg) 

CO2 (kg) 

Diesel Construction Equip. 15 17.3 343 

 

5,940 

 

195.7 89.3 24,913.5 

 

Diesel Light-Duty Trucks 7 7.3 775 5,658 5.7 8.5 

Diesel Medium- and 

Heavy-Duty Vehicles 

5 7.3 1,085 

 

7,921 40.4 38 

Diesel Passenger Cars 5 23.9 237 5,658 2.8 5.7 

Total 32  2,440 25,177 244.6 141.5 24,913.5 

 

A total of 24,913.5kg, 244.6 kg and 141.5 kg of CO2, CH4 and N20 respectively are estimated to be emitted 

during the TL construction. This is approximately 73.2 metric tons CO2 equivalence. Diesel Medium- and 

Heavy-Duty Vehicles shall be the major sources of these criteria pollutants as presented in the result. 

 

4.15  Energy Consumption (Demand Component) Among PAPS in Alaoji ð Onitsha TL  

The average energy consumption data for households, artisanal operations, government offices, banks, 

schools (tertiary and pre tertiary), hospitals and industries revealed information presented in Table 4.10. 

The data took into cognizance all activities requiring energy consumption in the area. Data were obtained 

from ground trotting activities during field survey and from the Nigerian Bureau of Statistic, Annual Report 

of Statistics 2012. The data base is a living document that would be updated as events becomes actions. 

The EPA Household GHG emission and reduction tool was used in estimating the amount of CO2 emitted 

yearly by different activities in the project area. Using this tool, it is assumed the average monthly 

consumption of 5,500 cubic feet of gas, or average annual consumption of 66 thousand cubic feet per 

household, if the average household size is 3.8 

 (http://www.eia.gov/consumption/residential/data/2009/index.cfm?view=consumption). On obtaining the 

figure, extrapolations were made using an average household composition of the three project States.    
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Table 4.10: Energy consumption rates, activities and consequence annual CO2 emiited in the 

affected LGAs in both States 

Activity Unit 

  

Aver

age 

Litre 

of 

Fuel 

per 

day  

Aver

age 

Litre 

of 

Diese

l per 

day 

Average 

fuel and 

diesel 

consumpti

on 

Per month 

(litre) 

Estimated CO2 

emitted per year 

(kg) 

Estimated CH4 

emitted per 

year (kg) 

Estimated N2O 

emitted per year 

(kg) 

Househol

d 

lightening 

Abia 670 2 0.5 41,205 947,963,755.9 29,646,523 14,041,355.5 

Anambr

a 

690 42,435 976,261,221.3 30,531,495.3 14,460,501 

Imo 1300 79,950 1,839,332,711.2 57,523,106.3 27,244,421.9 

Artisanal 

operation

s and 

non-

governme

ntal 

offices 

Abia 211 5 2 44,310 1,019,397,541.9 31,880,536 15,099,441.5 

Anambr

a 

141 29,610 681,208,788.3 21,304,055 10,090,148.2 

Imo 224 47,040 1,082,203,998.6 33,844,739 16,029,738.5 

Governm

ent 

offices 

Abia 13 - 10 3,900 89,723,546.9 2,806,005.2 1,328,996.2 

Anambr

a 

12 3,600 82,821,735.4 2,590,158.6 1,226,765.7 

Imo 21 6,300 144,938,037.2 4,532,777.6 2,146,840 

Banks  Abia 9 - 20 5,400 124,232.56 3,885.24 1,840.15 

Anambr

a 

6 3,600 82,821.858 2,590.2 1,226.77 

Imo 7 4,200 96,625.274 3,021.85 1,431.23 

Schools 

(Pre-

tertiary 

Abia 463 5 3 111,120 2,556,430.9 79,949.6 37,866.2 

Anambr

a 

501 120,240 2,766,246.1 86,511.3 40,974 

Imo 728 174,720 4,019,614.8 125,709 59,539 
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 and 

tertiary) 

Hospitals Abia 21  10 10,710 246,394,663.4 7,705,722 3,649,628 

Anambr

a 

28 14,280 328,526,217.6 10,274,295.9 4,866,170.7 

Imo 37 18,870 434,123,930.8 13,576,748.2 6,430,297 

Industries Abia 73 5 10 32,850 755,748.4 23,635.2 11,194.2 

Anambr

a 

52 23,400 538,341.4 16,836 7,973.98 

Imo 84 37,800 869,628.4 27,196.7 12,881 

Total for 2.57 

household 

   

 

7,884,705,838.19 

 

246,585,497.1

9 

 

116,789,230.73 

 

Total for 3.8 

(combined average 

household size for 

Abia, Anambra and 

Imo) 

    11,658,319,916.4 364,601,124.2 172,684,465.7 

 

The estimated annual emissions of CO2, CH4 and N2O emitted as a result of energy consumption within the 

projectôs area of influence is about 11,658,319,916.4kg, 364,601,124.2 kg and 172,684,465.7 kg 

respectively. This is approximately 75,940,746.9 of CO2 equivalence in metric tons.  

 

4.15.1  Emission Estimation from Fuel Wood Consumption in the Project Area 

The total amount emitted in the project area from household fuel wood consumption for cooking is 

presented in Table 4.11. Data for the assessment was obtained from Nigerian National Bureau of Statistics, 

Annual Abstract of Statistics Report of 2011. Assumptions for the estimation of the total CO2 emitted were 

based on Arno Frühwald, University of Hamburg report on Wood and Climate Change, 2018. It was 

assumed that wood is composed of up to 50 per cent carbon. One cubic metre of wood weighs 500 

kilograms on average, which means it contains about 250 kilograms of carbon. When carbon is transformed 

into carbon dioxide (oxidised), 1 kg of carbon creates about 3.67 kg of CO2. Therefore 250 kg of carbon 

creates 917 kg of CO2, which is about 1 tonne of CO2 per cubic metre of wood (Table 4.11).  

 



 ESIA REPORT FOR THE PROPOSED RECONSTRUCTION 

OF ALAOJI -ONITSHA 330kV DC QUAD CORE 

TRANSMISSION LINE   
    

 

76 

 

 

 

Table 4.11: Details on CO2 Emissions in the project area from household fuel wood consumption 

for cooking 

State Numb

er of 

Affect

ed 

LGAs 

Number of 

Households 

in LGAs 

Percentage 

number of 

households 

that 

consume 

fuel wood, 

2010 

Number of 

households 

that 

consume 

fuel wood  

Per 

Household 

fuel wood 

consumption 

(kg/year) 

Total 

amount 

of fuel 

wood 

(kg/yea

r) 

Total amount 

of CO2 

(kg/year) 

Total of 

CO2amo

unt in 

MT/yr 

Abia 4 224,256 72.6 162,809.9 624 101,59

2,816 

186,321,224.

5 

18,6321.

22 

Anambr

a 

4 173,425 54 93,649.5 598 56,002,

401 

102,708,403.

4 

102,708.

40 

Imo 8 398,058 84 334,368.72 566.8 189,52

0,190.5 

347,580,029.

4 

347,580.

03 

Total 16 795,739  590,828.12 1,788 157,78

4,927.5 

636,609,657.

3 

636,609.

66 

 

As could be seen in Tables 4.11 and 4.12, an estimated annual total of 636,609,657.3kg and 636,609.66 

MTof CO2 is emitted on an annual basis in the project area.  

Table 4.13 outlines gross total of carbon footprint resulting from the proposed project and that generated 

by activities and persons in the project area. The total is expressed in terms of MT CO2 equivalence. 

 

Table 4.12:  Total MTCO2 Equivalence 

GHG supply Component GHG Demand Component 

Project Phases MTCO2 

Equivalence 

Activities by 

PAPs 

MTCO2 

Equivalence 

Initial Decommissioning 196.06 Energy 

consumption rate 

636,609.66 

Construction  73.20 Fuel wood for 

cooking 

75,940,746.9 
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 269.25  76,577,356.56 

Total GHG Footprint 76,577,625.81 

Project predicted to reduce 

GHG emisions by 7.5 % in 

the project area 

7.5 x 76,577,625.81/100 5,743,321.94 

Net MTCO2 Equivalence 70,834,303.87  

 

When the project is completed and power being distributed to the various household, businesses and 

organizations in the project area, the energy consumption rate is expected to drop by 7.5% resulting in 

GHG foot print reduction of about 5,743,321.93 MTCO2e for the project life cycle resulting in a negative net 

GHG emission of 70,834,303.87 MTCO2e. The project would add an estimated 269.2516 metric Tonnes of 

CO2 and its equivalence (N20 and CH4) to the environment reduce 5,743,321.93 MTCO2e while a total of 

70,834,303.87573 MTCO2e shall still be emitted yearly in the project area.  

 

4.15.2 Treatment and Waste Disposal Methods 

4.15.2.1 Solid Waste (Degradable) 

The minimal biodegradable wastes and cut down shrubs can be left at safe locations along the ROW for 

use as fuel woods by locals.  

 

4.15.2.2  Solid Waste (Non-Degradable) 

Scrap metals and drums will be sold to recyclers; topsoils will be sold to quarries as backfilling materials 

while tins, glasses and plastics and other non biodegradable wastes shall be safely collected and taken to 

the government authorized dumpsites within the city. 

 

4.15.2.3 Faecal Waste 

A soak away system shall be installed in all the substations and when full, faecal waste shall be disposed 

of properly by relevant waste disposal agents. Line route workers shall be intimated on safe disposal of 

faecal waste during work. Adequate toilets that will be evacuated by approved disposal vendors shall be 

provided at worksites.  

 

4.15.2.4  Liquid Wastes 

Liquid wastes such as sewage and other effluents shall be pre-treated in septic tanks. Also, adhered spent 

oils from transformers are drained out before delivery to authorized dump sites. 
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4.16 Project Schedule 

The different stages of the project implementation are contained in the work schedule attached hereunder 

Table 4.14.  



 ESIA REPORT FOR THE PROPOSED RECONSTRUCTION OF ALAOJI -ONITSHA 330kV DC QUAD CORE TRANSMISSION 

LINE  
    

 

79 

 

Table 4.13: Project Schedule for the Alaoji - Onitsha Transmission Line  

S/

N 

Description  Duration 

(months

) 

1st Qtr. 

2019 

2nd Qtr. 

2019 

3rd Qtr. 

2019 

1stQtr 

2020 

2ndQtr 

2020 

3rdQtr 

2020 

1st 

Qtr. 

2021 

2ndQtr 

2021 

3rdQt

r 

2021 

1s 

Qtr. 

2022 

2ndQtr 

2022 

3rdQtr 

2022 

1 Feasibilitystudies 12             

2 Line route studies 4             

3 EIA studies 9             

4 RAP studies 9             

5 Front End Engineering Design 12             

6 EPC ContractawardProcess 6             

7 Mobilization 2             

8 Check survey of EPC 

Contractors 

1             

9 Transmission Line detailed 

design 

2             

10 Material production (tower, 

conductors, insulators, line hard 

wares) 

7             

11 Materialtesting 4             

12 Materialshipment 2             
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13 Clearing and grub site along 

transmission line corridor 

1             

14 Access road widening and 

Decommissioning (removal of 

existing towers and TL) 

1             

15 Foundations for tower 

installation  

4             

16 Tower erection  8             

17 Conductorstringing 6             

18 Commissioning and testing 1             

19 Reinstallation and clean up 1             

20 Demobilization from site 0.5             

21 Commissioning 1 day             
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4.17  Decommissioning  

The project has a life span of 50 years. Decommissioning activities will be implemented in compliance with 

applicable regulations. The activities that would be involved during the decommissioning include the 

following:  

Å Decommissioning and site-clean ï up  

Å Disposal of waste generated  

Å Site review and reclamation. 

 

Decommissioning generally entails resolving all grievances issues that will have arisen among workers, 

communities, etc. during the course of the project implementation, and returning the environment 

(reclamation) to near its original status as much as possible. The aim of proper decommissioning is to, among 

other things, ensure continuation with subsequent developments and reduce hinderances to future and 

subsequent developments as much as possible. 
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CHAPTER FIVE 

PROJECT AREA OF INFLUENCE 

5.1  General Considerations  

Project Area of Influence (AoI) is the geographic area likely to be affected by the project as well as unplanned 

developments induced by the project. Determining the AoI therefore requires informed but subjective 

judgment, based on available information and the knowledge of previous and similar project impacts, 

combined with practical findings.  

The ESIA Regulations require the definition of an Area of Direct Influence (ADI) and an Area of Indirect 

Influence (AII).  

 

5.2  Area of Direct Influence (ADI)  

The Projectôs ADI is made up of two components:  

¶ The footprint area, i.e., the area occupied by the Projectôs infrastructure; and  

¶ The area where direct impacts from the construction and operational activities will be felt.  

The footprint includes the area occupied by the transmission tower, the substations and the RoW. In the 

construction phase, the footprint also includes ancillary infrastructure such as temporary access roads and 

construction camp sites. It is expected that these ancillary infrastructures will be located in the immediate 

vicinity of the Project site. Within the footprint area, several activities will be implemented such as soil 

stripping, vegetation clearing, earth movements, etc., but they will be contained to their footprint. 

The Projectôs direct impacts outside of the footprint area include the biophysical and socioeconomic impacts. 

Therefore, the Projectôs ADI is delineated as follows:  

¶ Biophysical environment: it is expected that all direct biophysical impacts resulting from Project 

construction and operation will be limited within a corridor centered in the TL alignment, with 

maximum width of 1 km (500metres on either side of the TL RoW).  It is 1.5km2 base radius for each 

sub stations. These widths account for a wider construction corridor, which will likely be required to 

establish temporary accesses, machinery movement, etc. 

¶ Socioeconomic environment: Direct socioeconomic impacts are expected to be felt mostly by the 

villages and communities crossed, or near, the alignment. The socioeconomic ADI is illustrated using 

a 2km wide corridor cantered on the lineôs route and epicentre of the substation. 
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Direct impacts are also to be expected in the areas where the auxiliary construction and reconstruction 

facilities will be located (construction camps, temporary accesses, burrow pits).  

 

5.3  Area of Indirect Influence (AII)  

The Projectôs AII is the geographic area where indirect impacts are likely to be felt, or in other words, where 

secondary impacts resulting from direct ones are felt.  

In terms of the biophysical environment, few or no indirect impacts are expected outside of the ADI. Other 

socioeconomic indirect impacts will likely be felt, namely associated with creation of job opportunities, 

mobilization of workforce, development of informal commercial activities, etc. These indirect impacts are likely 

to be experienced mostly in the areas closer to the TL alignment 

As such, the Projectôs AII is defined as follows:  

¶ Biophysical environment: a 1 km wide corridor, centered RoW;  

¶ Socioeconomic environment: the boundaries of the districts crossed by the TL, as benefits and 

impacts from Project-induced changes in the ADI are likely to extend to other communities within 

these territories.  

Figure 5.1 is a map showing the project Area of Influence within the biophysical and socio-economic 

components of the Transmission line.  
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Figure 5.1:  Map of the Project Area Showing the Area of Influence
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CHAPTER SIX 

DESCRIPTION OF THE ENVIRONMENT AND SOCIAL BASELINE 

 

6.1  Identification of the Study Area 

The project areas are located in the southernregion of Nigeria which generally falls in the tropical 

rainforest climate. It cut across Abia, Anambra and Imo states respectively. The project is anticipated to 

expand and link the already existing substation in Alaoji with that of Onitsha. In order to fully characterize 

the baseline conditions, the line route and the substation needed be studied. This is so because the 

environmental and social impacts of the line route differ from that of the substation. A spatial boundary 

of 50 metres on both sides of the proposed line route and 1km base radius for the substation was 

established. This is in consonant with the regulatory requirements for linear project in Nigeria. Figure 6.1 

is a map showing the location of the line route. 
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Figure 6.1: Location of the Proposed Line Route 



 ESIA REPORT FOR THE PROPOSED 

RECONSTRUCTION OF ALAOJI -ONITSHA 330kV DC 

QUAD CORE TRANSMISSION LINE   
    

 

87 

 

6.1.1 Overall Data Collection Methodology 

The summary of baseline conditions is based on the one season data collected from field, supplemented 

by the secondary data from approved ESIA Report on the Ukanafun ï Oma Power Plant Fas Pipeline 

Project 2016 (dry season data) of Abia and Akwa Ibom States, including literatures.  The data acquired 

will be used in further environmental management decisions and future monitoring of changes, if any, in 

the environmental and social components. 

A combination of data from existing literature and field sampling campaign was used to inform the 

preparation of the baseline chapters for various environmental and social components. In accordance 

with the approved TOR by the FMEnv and EMSF document for this project. The data was collected as 

follows: 

Baseline data for the dry season was collected from existing literature, notably the approved ESIA of 

Ukanafun ï Oma Power Plant Gas Pipeline Project 2016. Wet season baseline data for this project was 

collected between 26th August and 2nd September 2019. A summary of the available data for the wet 

and dry season used in the preparation of the baseline chapter of this ESIA is presented in Table 6.1.  

Table 6.1:  Summary of Data Collected for the ESIA of Ukanafun  

 Ukanafun ï 

Oma Power 

Plant Gas 

Pipeline 

Project 2016 

Wet Season (based on data collected between 26th 

August and 2nd September 2019) 

Environmental/Social 

Component 

 Samples 

requested 

by FMEnv 

Actual No 

collected  

Comments 

Climate and meteorology  

 

10 20 20 Only twenty of the forty 

samples collected were 

analyzed as specified by 

the FMEnv. 

Air quality and noise levels  10 20 20 Air and noise quality 

samples points were same 

as for soil and 

meteorology 
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Soil 15 40 20 Topsoil and subsoil 

samples were collected at 

each point 

Groundwater 4 6 3 Three samples were 

collected at each sub 

station  

 

Surface water 11 10 10 Samples were collected at 

10 points, including a 

control point 

 

Field studies and data collection for characterization of the baseline conditions of the proposed project 

environment, in line with the approved TOR by the FMEnvcovered:  

¶ Climate and meteorology  

¶ Air quality and Ambient noise levels  

¶ Geology/hydrogeology  

¶ Surface and groundwater  

¶ Soil  

¶  Sediment 

¶ Vegetation & fauna wildlife   

¶ Hydrobiology, fisheries and  

¶ Socio economics/health impact, demography and community characteristics.    

 

The acquisition of data 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. 

This approach assured that the required data and samples were collected in accordance with agreed 

requirements (scientific and regulatory) using the best available equipment, materials and personnel. 

Elements of this approach include:  

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

¶ designing and development of field sampling strategies to meet work scope and regulatory 

requirements;  
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¶ pre-mobilization activities (assembling of field team, sampling equipment/materials 

calibrations/checks, review of work plan and schedule with team, and job hazard analysis);  

mobilization to field; fieldwork implementation ïrepresentative samples collection (including positioning 

and field observations), handling, documentation and storage protocols and procedures; 

anddemobilization from field; transfer of sample custody to the laboratory for analyses.  

 

Quality Assurance/Control 

The following are the Quality Assurance and Quality Control undertaken to guarantee the intergrity of the 

data and analytical results 

¶ Only adequately trained personnel were used for the laboratory analysis.  

¶ The personnel were briefed on the scope of work.  

¶ Complete adherence to written analytical work instructions available to staff involved in 

project execution were maintained and verified.  

¶  Routine auditing and checking of results at every stage of analysis were implemented. 

Quality control solutions and mid-point standards were also introduced in every batch of 

samples or every set of ten samples. Analyses for which deviation of these quality control 

/ mid-point standards which were outside 90 to 110% of expected concentration ranges 

were repeated.  

¶ Equipment were adequately calibrated prior to use and checked by the supervising 

officer.  

¶ Sediments were not dried before extraction takes place.  

¶ Solvent used were those of the lowest possible boiling points. When evaporations were 

necessary, solvents were reduced or removed with great care at temperatures no higher 

than 300C.  

¶ Analysis schedule indicating analysts assigned to carry out various tests were drawn up. 

 

¶  Analytical errors were controlled by duplicate analysis at pre-determined intervals, 

sample spiking, etc.  

 

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.  
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6.2 Physical Environment 

6.2.1 Climate 

The region has a tropical climate with humidity and rainfall decreasing from the coast inland and 

characterized by uniformly high temperature and a seasonal distribution of bimodal rainfall (Anyadike, 

2002).  The mean minimum and maximum temperatures ranged from 21-30°C in the coast and 29-33°C 

in the interior or inlands (Chukwu, 2007).  Table 6.2 shows the summary of climatic data for the project 

area between 1988 and 2018.   
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Table 6.2: Climatic data of Abia, Anambra and Imo States 

Mont

hs 

Abia State Anambra State                  Imo State 

Temp 

(OC) 

Rainfa

ll (mm) 

Relative 

Humidity 

(%) 

Wind 

speed 

(km/h) 

Sunsh

ine 

(hr) 

Temp. 

(OC) 

Rainfall 

(mm) 

Relative 

Humidity 

(%) 

Wind 

speed 

(km/h) 

Sunshi

ne (hr) 

Temp. 

(OC) 

Rainfall 

(mm) 

Relative 

Humidity 

(%) 

Wind 

speed 

(km/h) 

Sunsh

ine 

(hr) 

Jan 27.1 25 44 5.9 308.5 25.7 8 32 5.9 310 26.7 17 60 5.2 290.5 

Feb 28 47 61 6.3 221.5 27.2 17 57 8.2 249 27.5 37 54 7.9 275.2 

Mar 28.4 114 68 6.6 230 28.1 53 67 9.4 220.2m 27.9 98 69 8.7 278.5 

Apr 28 175 73 6.3 223 28 106 71 9.1 248 27.6 166 75 8.1 262.2 

May 27.4 252 77 6 222.5 26.4 175 75 7.7 234 26.8 225 79 7.4 248.0 

Jun 26.6 276 86 5.8 197.5 25 182 84 7.2 208 26 363 84 6.9 205.5 

Jul 25.5 328 87 5.3 168.5 24.5 181 87 6.8 179 25.1 313 86 6.8 176.5 

Aug 25.4 274 85 6.8 157 24.2 175 87 7.7 186 25 339 90 7.9 141.5 

Sep 25.9 325 87 5.4 166.5 24.5 276 87 6.1 184.5 25.5 322 88 6.2 179.5 

Oct 26.3 276 82 5.1 160 25.1 174 79 6.2 172.5 25.9 269 85 6.4 226.5 

Nov 26.9 85 73 4.7 210 26 27 67 5.5 234.5 26.7 52 75 5.9 257.0 

Dec 27.1 16 52 5.3 299.5 25.6 9 35 6.1 298 26.6 18 59 5.6 289.0 

Source: NIMET, 1988 - 2018 
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6.2.2   Meteorology (Micro-Climatic Conditions) 

The prevailing micro climatic conditions (temperature, humidity and wind speed) of the study area were 

measured in-situ. Measurement was carried out with the aid of Aeroqualaerocet 531. This equipment was 

calibrated and held at arm-length towards the direction of the prevailing wind. The value of the climatic 

elements was read off screen and data documented. The sampling locations for noise and air were same 

for air quality.  The results of the meteorological conditions of the study and proposed project area are 

presented in Table 6.3.   

 

Table 6.3:  Result of On-Site Meteorological Measurement 

SAMPLING 

PARAMETER 

 

Wind speed (m/s) 

Wind Direction 

TEMP. (0C) RH (%) 

Alaoji-Ihiala   

Mean 5.3 North-east 26.7 65.9 

Min. 3.8 North-east 24.5 64.9 

Max. 5.9 North-east 28.9 66.9 

Ihiala-Onitsha   

Mean 5.3 North-east 27.2 65.6 

Min. 4.4 North-east 25.9 64.1 

Max. 6.0 North-east 27.9 67.6 

Secondary data 

(mean) 
5.5 

North-east 
27.8 57.2 

Source: GNL Survey, 2019 

 

All microclimatic data obtained in the field conformed favourably with secondary data (Ukanafun ï Oma 

Power Plant Gas Pipeline Project, 2016). Expectedly, during construction and operation phases, as 

ambient temperature increases, the outstretched conductor length is expected to increase, resulting in 

sag increase and decrease in conductor tension. This phenomenon was factored in the environmental 

design conditions of the proposed project and also for proffering the mitigation measures outlined in 

chapter seven.  

The linear relationship shown between wind speed and elevated levels of tension in conductors during 

power transmission is a causal factor in power failure (Orawski Eurlng, 2013). However, wind, speed 

levels in the area is minimum and risk of power failure through this factor is low.   
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6.2.3     Topography 

Altitudes influence electricity transmission lines due to its impact on the dielectric behavior of air-

insulated systems. As a result, atmospheric and voltage correction factors must be applied in air-

insulated transmission systems operating in high-altitude conditions. Figure 6.2 shows the topography 

of Nigeria in relation to the project area.  Nigeria is characterized by four elevation regions (Adelana, 

et al 2008). This results from the merging of the River Niger and Benue. The lowland topographic 

regions found mainly in the south have elevations ranging between 0-200m. The coastal plains are 

found in both the southwest and the southeast, mostly covered by swamp and mangrove forests, 

merging into highly degraded forest inland. To the southwest of the Niger valley lays a rugged 

landscape defy by the Western Plains (WP) interspersed with the Western Highlands (WHL). The 

heavily populated Jos Plateau with its semi-temperate climate, Nigeriaôs largest area above 1,000-m 

elevation, rises prominently from the riverine plains.  

 

 

Figure 6.2:  Map showing topography of Nigeria and the project area 

Source: Adelana et al 2008 

 

 

Topography of the project area  
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The elevation of the project area as provided ranged from 51.014m to 62.472 m. Figure 6.3 illustrates 

this information.  
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Figure 6.3: Topographic Map of the Project Area in 3D  
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6.2.4    Ambient Air Quality 

6.2.4.1 Sources of Air Pollution 

 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. 

The air quality in the study area can be influenced from both natural and anthropogenic sources. 

Possible anthropogenic activities that influence air quality in the study area majorly include:  

¶ Fuel combustion from vehicular movements 

¶ Household energy consumption  

¶ Municipal and agricultural waste sites and waste incineration/burning     

¶ Indiscriminate bush burning  

 

6.2.4.2     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.  

Measurements were conducted between 07:00 and 19:00hrs Nigerian time, for air measurements. 

Specific locations for measurements were selected with consideration for concentrations of human 

receptors such as residential areas, commercial areas, hospitals, churches schools and farmlands. The 

co-ordinates of the sampled locations for air quality, noise and soil quality are presented in Table 6.4 and 

sampling map in Figure 6.4.   

 

Table 6.4: List of Air and Noise Quality Equipment Used in the Study 

Parameter  Equipment Detection Limit 

Total Suspended Matter  Casella Cel Micro Dust Pro 880nm   0.001 

Hydrogen sulphide Gas Alert Extreme (BW Technologies) Model GAXT-

H-DL  

 0.001 

Carbon monoxide  Gas Alert Extreme (BW Technologies) Model GAXT-

M-DL  

 0.001 

Sulphur oxides  Gas Alert Extreme (BW Technologies) Model GAXT-

S-DL  

 0.001 
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Ammonia  Gas Alert Extreme (BW Technologies) Model GAXT-

A-DL  

 0.001 

Nitric Oxide  Toxi RAE II PGM -1140   0.001 

Nitrogen iv oxide  Gas Alert Extreme (BW Technologies) Model GAXT-

N-DL  

 0.001 

Carbon iv oxide  Alnor CF910   0.001 

Total Hydrocarbon (THC)  Crowcon MultiGas indicator   0.001 

Noise Level  Pulasa Sound Meter Model 14  10.0 

Meteorology Aeroqualaerocet series 531  0.1 

Chlorine (Cl2) Cl2 Crowcon Gasman S/N: 19812H 0.001 

Hydrogen Cyanide (HCN) HCN Crowcon Gasman S/N: 19773H 0.001 

Source: GNL survey, 2019 

Ambient air quality measurements were carried out on site using in - situ digital meters (Plate 6.1) at 20 

locations (Figure 6.5).  

 

 

Plate 6.1:  Air quality Equipment (Casella Cel Micro Dust Pro 880nm) 
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Figure 6.4:  Map Showing Air Quality /Noise/Soil Sampling Locations 
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Measurements were conducted between 09:00 and 17:00hrs Nigerian time, for air measurements. 

Specific locations for measurements were selected with consideration for concentrations of human 

receptors such as residential areas, commercial areas, hospitals, churches schools and farmlands. Table 

6.5 shows sampling locations and coordinates.   

 

Table 6.5:   Air Quality /Noise Sampling Locations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sampling sites were carefully selected to reflect the various ecological environments and land use 

patterns. Summarized result of the air quality and ambient noise level of the study area is presented as 

CODE Latitude Longitude TIME Description 

AN1 7.333333 5.116667 15:42 Track roads and farmlands 

AN2 7.333333 5.100000 17:14 sparsely built up area 

AN3 7.333300 5.016667 13:37 Residential 

AN4 7.316667 5.050000 11:52 residential area, partially paved 

road 

AN5 7.316667 5.016667 12:30 Residential 

AN6 6.816667 6.100000 08:09 Residential 

AN7 6.850000 5.950000 10.26 Residential 

AN8 6.833333 5.900000 14:53 Farmland 

AN9 7.033333 5.483333 18:00 church 

AN10 6.933333 5.650000 13:31 Market 

AN11 7.083333 5.400000 16:56 Highly built-up area 

AN12 7.083333 5.533333 10:20 Farmland 

AN13 7.016667 5.566667 10:25 school 

AN14 7.066667 5.433333 14:02 Market 

AN15 6.900000 5.766667 18:04 church 

AN16 7.116667 5.366667 09:19 Residential 

AN17 7.116667 5.483333 12:30 Residential 

AN18 7.000000 5.500000 09:19 Sparse vegetation 

AN19 6.966667 5.566667 07:30 Church 

AN20 7.083333 5.350000 11:56 School 
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shown in Table 6.6, while Appendix 6.1 contained detailed result. Particular attention was paid to CO2 

and N2O, being components of Greenhouse Gases (GHG). 
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Table 6.6: Summarized Air Quality Result 

PARAMETE

RS 

ALAOJI ï IHIALA  IHIALA - ONITSHA WHO 

Limits 

FMEnv. 

Limits 

 

Comments 

MAX. MIN MEAN MAX. MIN MEAN 

SO2 (ppm) 0.09 0.00

9 

0.04 0.08 0.02 0.05 0.002 0.002 Concentrations were generally above WHO and FMEnv detection limit 

for sampling points within both sections 

NO2 (ppm) ND ND ND ND ND ND 0.04-0.06 0.05 Concentrations measured in all sampling points were below 

equipment detection limit 

CO2 (ppm) 460.6 391.

7 

432.2 482.1 414.

9 

438.7 350-1,000  Concentrations were within WHO threshold value 

VOC (ppm) 0.6 0.02 0.3 0.337 0.00

8 

0.276 0.1  Concentrations were generally above WHO and FMEnv detection limit 

in all sampling stations. 

 Elevated concentrations of VOC in this area is presumably due 

to fragrance from natural and anthropogenic sources 

HCl (ppm) ND ND ND ND ND ND   Concentrations measured in all sampling points were below 

equipment detection limit 

CO (ppm) 11.25 0.38 5.48 10.55 0.72 5.72 10-20  All concentrations were within WHO threshold value for both sections. 

H2S 2.26 1.55 1.95 2.21 1.60 1.89 <10  Concentrations were within WHO threshold value 

PM10 (ppm) 0.175 0.03 0.07 0.1 0.01 0.05 0.15-0.25 150 All concentrations were within WHO threshold value for both sections 

*ND= Not Detected 
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6.2.5  Ambient Noise Level and Electromagnetic Fields (EMF) 

6.2.5.1  Noise Quality Measurement 

Noise is a periodic fluctuation of air pressure causing unwanted sound. Apart from causing disturbance 

to the affairs of man, long term exposure to excessive noise can damage health and have psychological 

effects (SIEP, 1995). The effects of noise on residents generally relate to the annoyance/nuisance 

caused by the short- and long-term high noise levels. Also, disturbance to wildlife is significant especially 

during breeding seasons and/or when rare species are present. The rate at which these fluctuations of 

air pressure occur is the frequency, expressed in hertz (cycles per second). The range of sound 

pressures encountered is very large and to keep numbers in manageable proportions, noise levels are 

measured in decibels (dB), which have a logarithmic scale. Most legislations and measurements refer to 

the óA' frequency weighting, dB(A) which covers the range audible to the human ear. A 10dB (A) typically 

represents a doubling of loudness.  

Sound pressure or acoustic pressure is the local pressure deviation from the ambient (average, or 

equilibrium) atmospheric pressure caused by a sound wave. Sound pressure in air can be measured 

using a microphone, and in water using a hydrophone. The SI unit for sound pressure p is the Pascal 

(symbol: Pa). Sound pressure level (SPL) or sound level is a logarithmic measure of the effective sound 

pressure of a sound relative to a reference value. It is measured in decibels (dB) above a standard 

reference level. The commonly used "zero" reference sound pressure in air is 20ɛPa RMS, which is 

usually considered the threshold of human hearing (at 1 kHz). Noise levels are usually altered during 

installation and servicing of the transmission line. The regulatory limit for noise provided by the FMENV. 

is specific to the workplace (90dB (A). However, noise due to construction and installation of the 

transmission line and associated facilities are expected to rise. The IFC, WHO and FMEnv.limitsshall be 

used to benchmark the ambient noise levels measured in the project area. The WHO guideline for 

community noise is in Chapter 2. 

Noise measurements were conducted in accordance with IFC 2012 standard. The document implies 

measurement of noise with respect to the various micro-habitats present in a given area. In this study the 

micro-habitats present are houses, farmlands, religious grounds and hospitals. The ambient noise level 

was measured in different stations (selection criteria was earlier explained) with the aid of a hand-held 

Pulsar Sound Level Meter about 1.9 m high during the day and night.  Night measurements were 

imperative since trucks are also expected to move at night-time.  This meter has a Liquid Crystal Detector 

(LCD) where readings are displayed for observation. The noise level was read off from the LCD after 

about 2 to 3 minutes of display. It is expected that the measured ambient noise levels and the regulatory 
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guidelines will be the standards against which noise will be assessed during the course of constructing 

the transmission line.  

 

6.2.5.2  Electromagnetic Fields (EMF) 

EMF is a combination of invisible electric and magnetic fields of force. They are generated by natural 

phenomena like the Earthôs magnetic field but also by human activities, mainly through the use of high 

voltage power lines. Electric utility workers typically have a higher exposure to EMF than the general 

public due to working in proximity to electric power lines. 

Exposure to EMF above 0.3 ɛT to 0.4 ɛT causes acute health issues such stimulation of peripheral nerves 

and muscles, shocks and burns; elevated tissue temperatures and childhood leukemia (ICNIRP, 2003).  

 

6.2.5.3  Noise Quality and EMF Result 

Table 6.7 shows the summarized result of noise and EMF measurement, while Appendix 6.1 presents 

detailed result for both noise level and EMF respectively. 

 

Table 6.7:  Noise and EMF Measurements in the Study Area 

PARAMETERS ALAOJI ï IHIALA IHIALA- ONITSHA 

MAX. MIN. MEAN MAX. MIN. MEAN 

NOISE 65.0 55.7 60.5 67.6 57.8 60.6 

LAF (dBA) 71.3 51.8 64.3 75.5 51.0 65.9 

LMIN. (dBA) 31.6 23.4 27.6 28.9 22.4 26.4 

LMAX. (dBA) 73.0 42.0 61.5 61.0 42.3 54.0 

EMF 0.28 0.28 0.28 0.27 0.26 0.26 

WHO/FMEnv Regulatory daily limit for Noise 

General Noise Level limit - 105 db.(A) per hour or 90dB(A) per day 

for prolonged exposure 

School 45 (day) 35 (night) 

Hospital 30 for day and Night 

Residential 45 for Day and 35 for Nighttime 

Farmlands 40 for Day and 45 for Night 

* EMF was measured at 50Hz 

Source: GNL survey, 2019 
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The results as presented in Table 6.7 indicated an elevated noise level above the daytime threshold 

stipulated for the various environments (school, hospital, residential and farmlands) for all the sections. 

However, these results were within the general noise level of short exposure of 105dB (A) or that of 

prolonged exposure of 90dB (A) and compared favorably well with the obtained secondary data. 

 

6.2.6   Geology and Pedology 

6.2.6.1    Geology 

Three main rock types form the geology of Nigeria. These are the Precambrian basement with crystalline 

metamorphic-igneous-volcanic rocks; Mesozoic basement with tertiary sediments, granites/volcanic and 

The Quaternary alluvial deposits. Figure 6.5 shows the regional geologic map of Nigeria.   

 

Source: Ajibade (1983) 

Figure 6.5:  Geologic Map of Nigeria Showing the Study Area 

 

Abia State has two principal geological formations in the state namely Bende-Ameki and the Coastal 

Plain Sands otherwise known as Benin Formation. The Bende-Ameki Formation of Eocene to Oligocene 

age consists of mediumïcoarse-grained white sand stones. The late Tertiary-Early Quaternary Benin 

Formation is the most predominant and completely overlies the Bende Ameki Formation with a 

southwestward dip. The Formation is about 200m thick. The lithology is unconsolidated fine-medium-
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coarse-grained cross-bedded sands occasionally pebbly with localized clay and shale. The two principal 

geological Formations have a comparative groundwater regime. They both have reliable groundwater 

that can sustain regional borehole production. The Bende-Ameki Formation has less groundwater when 

compared to the Benin Formation. The numerous lenticular sand bodies within the Bende- Ameki 

Formation are not extensive and constitute minor aquifer with narrow zones of sub-artesian condition. 

Specific capacities are in the range of 3 - 6 m3/hr. On the other hand, the high permeability of Benin 

Formation, the overlying lateritic earth, and the weathered top of this Formation as well as the underlying 

clay shale member of Bende-Ameki series provide the hydrogeological condition favouring the aquifer 

formation in the area.  

The Benin Formation of coastal plain sands underlies Imo State. This formation, which is of late Tertiary 

age, is rather deep, porous, infertile and highly leached. In some areas like Okigwe, impermeable layers 

of clay occur near the surface, while in other areas, the soil consists of lateritic material under a superficial 

layer of fine-grained sand. Rivers are few with vast interfluves that are characterized by dry valleys that 

carry surface drainage in periods of high rainfall. The main streams draining the state are Imo, Otamiri, 

Njaba and Ulasi rivers, all of which have very few tributaries. With the exception of Imo River, this runs 

through the area underlain by the Imo Shales, other rivers rise within the coastal plain sands. Generally, 

river valleys constitute the major physical features, which are often marshy. The undulating nature of the 

interfluves gives rise to numerous depressions especially in the northeast of the State. 

Anambra State lies in the Anambra Basin and has about 6,000 m of sedimentary rocks. The sedimentary 

rocks comprise ancient Cretaceous deltas, somewhat similar to the Niger Delta, with the Nkporo Shale, 

the Mamu Formation, the Ajali sandstone and the Nsukka Formation as the main deposits. On the surface 

the dominant sedimentary rocks are the Imo Shale a sequence of grey shales, occasional clay ironstones 

and Sandstone beds.  

The Imo Shale underlies the eastern part of the state, particularly in Ayamelum, Awka North, and Oruma 

North LGAs. Next in the geological sequence, is the Ameki Formation, which includes Nanka Sands, laid 

down in the Eocene. Its rock types are sandstone, calcareous shale, and limestone in thin bands. 

Outcrops of the sandstone occur at various places on the higher cuesta, such as at Abagana and Nsugbe, 

where they are quarried for construction purposes. Nanka sands out crop mainly at Nanka and Oko in 

Orumba North LGA.  

Lignite was deposited in the Oligocene to Miocene; and it alternates with gritty clays in places. Outcrops 

of lignite occur in Onitsha and Nnewi. The latest of the tour geological formations is the Benin Formation 

or the coastal plain sands deposited from Miocene to pleistocene. The Benin Formation consists of yellow 
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and white sands. The formation underlies much of lhiala LGA. Thick deposits of alluvium were laid down 

in the western parts of the state, south and north of Onitsha in the Niger and Anambra river floodplains. 

 

6.2.6.2    Pedology 

According to FAO soil taxonomy legends; there are thirteen (13) major soil types in Nigeria, which are all 

influenced by the climatic and vegetation zones of the country. This is expected because the degree of 

available moisture in the soil is an important factor in soil reactions, fertility and productivity. In general, 

the soils of Nigeria are divided into four main groups. These are: 

¶ the ferruginous tropical soils on crystalline acid rocks which occupy about two-fifth of the area to 

the south, south-west and south-east; 

¶ the brown soils and latosols of the northern half;  

¶ the brown and reddish-brown soils in the north eastern corner; and  

¶ the juvenile and hydromorphic soils which occur along the alluvial channel complexes. The soils 

largely reflect the influence of parent materials. Intensive use of the soils and the addition of 

manure and chemical fertilizers have altered their character, profile, texture, structure and 

chemical characteristics. Soil types in Nigeria are shown in Figure 6.6.  

 

Source: Agriculture Nigeria, ND, 2006 

Figure 6.6: Soil Zones and Types in Nigeria in Relation to the Project Location 
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Soil of the project area is characterized by the following features:  

¶ Dark reddish brown to red 

¶ Soil texture ranged from loamy sand to sandy clay loam soils  

¶ Clay content ranged from 70 ï 290gkg-1 and increased with depth 

¶ Silt vary irregularly with depth from 50 ï 90 

¶ Fine sand also varies irregularly from 300 ï 390gkg-1 and  

¶ Coarse sand irregularly with depth from 290 ï 450gkg-1 soil. 

¶ The total sand (gkg-1) generally decreased with depth ranging from 640 ï 840gkg-1. 

Source: Agriculture Nigeria, ND, 2006 

 

6.2.6.3  Assessment of Soil Quality 

This soil is a very important component of the environment. Several activities of the transmission line 

project shall negatively impact the soil. These include; Potential erosion from vegetal clearing and 

creation of foundations for tower; soil pollution and contamination from accidental oil & fuel leak from 

construction machineries and vehicles for transport of construction materials equipment. More so, the 

disposal of solid wastes by camp workers and migrants may contaminate the soil.  

 

6.2.6.4  Methodology 

The soil sampling locations were distributed, marked out and geo-referenced. The choice for sampling 

points took into consideration the various land use systems and natural features of the area. These 

included forest areas, commercial farmlands, uplands, lowlands and water courses. The grid method of 

soil sampling stations is as recommended by the International Institute of Tropical Agriculture. A total of 

twenty (20) sampling stations were established in the study area (Same point as Air quality/Noise).  

A stainless steel, handheld Dutch type Soil Auger was used to collect representative soil sample at each 

soil sampling station. At each sampling station, soil depth (0-15 cm and 15-30 cm for topsoil and sub soil 

levels respectively. Soil samples for physical and nutrient elements analyses were sub sampled and 

appropriately labeled using masking tape and indelible ink to indicate sample location and soil depth 

level. Soil samples for hydrocarbon contents analyses were collected into amber glass bottles and labeled 

appropriately also using masking tape and indelible ink. Plate 6.2 shows soil sampling activities.  

 



 ESIA REPORT FOR THE PROPOSED 

RECONSTRUCTION OF ALAOJI -ONITSHA 330kV DC 

QUAD CORE TRANSMISSION LINE   
    

 

108 

 

 

Plate 6.2: Field Soil Sampling Activity 

 

6.2.6.5 Assessment of Soil Quality 

Table 6.8 is a summary of the physico chemical characteristics of the soil of the project area.  Detailed 

results ispresented in Appendix 6.2.   

All physico-chemical parameters measured in the soil samples were within WHO/FMEnv threshold 

valuesfor contamination except for PCB. PCB concentrations were specifically high in the Aba and 

Onitsha section of the project area. Possible sources of PCB in soils of these areas are spent oils and 

condemned refrigirators sampled at repairersô shop. Data obtained for all parameters are slightly in 

conformity with those reported in the secondary data (Ojanuga et al., 1981; (FDALR) 1990; Nuga and 

And, 2011; Chukwu, 2013 and Nuga & And, 2011; Ejikeme and Nweke, 2016). 
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Table 6.8:  Summarized physico chemical results of Soils  

0-15cm 15-30cm WHO/FMEnv 

limits  Alaoji-Ihiala Ihiala-Onitsha Alaoji-Ihiala Ihiala-Onitsha 

Parameters  Min  Max  Averag

e  

Min  Max  Avera

ge  

Min  Max  Avera

ge  

Min  Max  Avera

ge  

PH 6.59 6.78 6.69 6.65 6.87 6.76 5.44 5.52 5.49 5.47 5.52 5.50 5 ï 8.0 

Elect. 

Conductivity 

(ɛS/cm)  

78.1 92.6 85.4 80.1 93.9 86.0 107.9 175.4 145.0 115.

7 

187.6 149.2   

Moisture 

Content (%) 

6.5 13.5 11.0 9.1 13.0 10.9 13.0 17.0 14.8 13.6 18.2 15.7   

PSD 

(%) 

Clay 1 1 1 1 1   1.88 3.11 2.47 2.22 3.16    

Silt 4.3 17.5 10.5 2.3 25.1  5.9 16.3 12.2 9.0 17.8   

Sand 83.9 93.5 88.9 88.4 94.4  78.6 102.8 88.3 79.6 97.7   

PCB 52 65 56.2 52 59 56.1 23 52 32 21 59 37 50 

Ext. nitrate 3.23 4.77 4.30 3.47 5.40 4.03 4.1 6.9 5.2 4.5 6.6 5.6  500 

Ext. sulphate 24.4 25.6 25.0 23.8 26.2 25.0 21.8 23.8 22.9 21.8 23.4 22.8 500.00 

Ext. phosphate 0.03 3.41 1.53 0.51 2.39 1.39 1.32 3.00 2.22 0.96 3.60 2.10  

Phosphorus 6.1 20.1 13.9 8.4 17.0 14.6 6.0 21.5 13.7 10.7 17.5 14.3  
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Calcium  3.93 6.89 5.47 3.69 6.59 5.30 1.66 6.05 4.28 1.95 6.89 3.75  

Magnesium 0.50 0.91 0.70 0.55 0.98 0.69 0.46 1.15 0.75 0.44 1.03 0.77 0.10-1.0 

THC ND ND ND ND ND ND ND ND ND ND ND ND 30.00 

Total chromium 0.74 0.98 0.86 0.51 1.09 0.87 0.87 2.07 1.48 1.13 1.88 1.48 100.00 

Total iron 64.2 99.0 84.3 73.7 99.3 84.9 103.0 138.7 120.7 106.

8 

141.1 121.9 500-30000 

Copper 5.84 8.76 7.09 6.93 10.14 7.86 4.70 9.73 7.72 4.78 8.74 7.21 36.00 

Lead 0.15 0.29 0.24 0.14 0.30 0.23 0.03 0.27 0.16 0.16 0.26 0.21 85 

Manganese 5.26 6.50 6.00 5.34 7.19 6.57 5.63 9.67 7.88 6.62 10.00 7.66  

Nickel 0.39 0.82 0.63 0.58 0.73 0.66 0.70 1.08 0.94 0.73 1.20 0.95 35.00 

Zinc 1.05 1.31 1.19 1.18 1.25 1.21 0.71 1.97 1.21 0.32 2.11 1.20  

Arsenic 0.23 0.33 0.28 0.20 0.35 0.28 0.24 0.47 0.37 0.23 0.41 0.32  

Mercury ND ND ND ND ND ND ND ND ND ND ND ND 0.30 

Vanadium 0.22 0.30 0.25 0.20 0.31 0.24 0.22 0.37 0.28 0.22 0.38 0.28   

Cadmium 0.29 0.66 0.47 0.26 0.49 0.38 0.15 0.90 0.52 0.29 0.78 0.56  

Boron 0.79 1.84 1.44 1.06 1.84 1.51 0.87 2.33 1.49 1.21 2.09 1.67  
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6.2.6.7  Soil Microbial Results  

Soil microbial results of the study area is presented in the Appendix 6.2, summarized soil microbial waste 

matrix of the study area is presented in Table 6.9.  

 

Table 6.9: Microbial ð Waste Substrate Matrix 

Species Broad spectrum media nutrients Possible Substrate in Project 

Area 

Bacillus sp Nitrogen, carbohydrate Meat, Groundnut, bread 

Pseudomonas sp vitamins, carbohydrates, nitrogen, and 

salts 

Egg, bean and meat 

Micrococcus sp vitamins, carbohydrates, nitrogen, and 

salts 

Rice, corn and bread 

Escherichia sp Sodium, chlorine, nitrogen Meat, Groundnut, bread 

Klebsiella sp Nitrogen, carbon and sodium, ammonium 

phosphate 

Egg, bean and meat 

Protues sp Nitrogen, vitamins, lactose Meat, Groundnut, bread Egg, 

bean and meat 

Serriatia sp Sodium, chlorine, nitrogen Rice, corn and bread 

Staphylococcus sp vitamins, carbohydrates, nitrogen, and 

salts 

Meat, Groundnut, bread 

Enterobacter sp Sodium, chlorine, nitrogen Meat, Groundnut, bread Egg, 

bean and meat 

Arthrobacter sp Nitrogen, carbohydrate Cassava tubers, corn 

Actinomyces sp Propionic acid, sodium salt, nitrogen Meat, Groundnut, bread 

Flavobacterium sp Proteosepeptone, Casamino acids, 

Yeast extract, Dextrose, Soluble starch, 

Dipotassium phosphate, sulfate Sodium 

Meat, fish, cheddar cheese 

Chromobacterium 

sp 

Nitrogen, glutamic acid, peptone Meat, Groundnut, bread Egg, 

bean and meat 

Cladosporium sp Sodium, chlorine, glucose,  Meat, Groundnut, bread Egg, 

bean and meat 
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 Mucor sp Magnesium Sulfate, Monopotassium 

Phosphate, Peptone, glucose, Sodium, 

potassium, iron, calcium 

Rice, beans and soya bean 

Yam, potatoes, Sugarcane, corn 

and wheat straw 

Trichoderma sp 

Fusarium sp Sodium, potassium, iron, calcium, 

glucose 

Meat, Groundnut, bread Egg, 

bean and meat Rhizopus sp 

Candida sp 

Aspergillus sp 

Penicillium sp 

 

Microbial diversity of the study area was largely uniform indicating similar substrate except for the 

presence of Chromobacterium sp and Cladosporium. Their presence could best be explained by the 

consumption of their preferred growth media as outlined in Table 6.9. All microbial species assayed in 

the soil samples are important in nutrient recycling.  Microbial organisms in soil aid the degradation of 

wastes and contaminants, soil enrichment through nitrogen fixation for instance, etc. The presence of the 

broadspectrum micro organisms in the project/study area is the ability of the soio to self enrich and break 

down contaminats in the eventual incident of improper waste disposal or accidental spill among others.   

 

6.2.7  Groundwater Quality 

6.2.7.1  Sampling Methodology 

Water samples were collected from three existing boreholes. Two of these boreholes were within the 

sampling corridor while the third was obtained outside the spatial boundary and hence acted as control.  

Collected water samples were analysed for their baseline physico-chemical condition. Water samples 

were collected for laboratory analyses using  

¶ 2-litre plastic bottle for water samples for physicochemical analysis;  

¶ 2-litre plastic bottle for water samples for heavy metal analysis;  

¶ 1-litre plastic bottle for water samples for microbiological analysis; and  

¶ 1-litre glass bottle with Teflon seal cap for water samples to be analysed for hydrocarbon content (oil and 
grease, etc.).  

¶ Samples were kept in cooler loaded with ice blocks, while samples meant for metal analysis were 

preserved by the addition of concentrated nitric acid (5 ml to 1 L of water). Parameters like pH, 

temperature, electrical conductivity (EC) and depth were measured on in-situ. The pH, conductivity and 
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total dissolved solid (TDS) were measured with pH-conductivity-TDS meter (COMBO HI model 98130). 

Plate 6.3 shows the water sampling activity. 

 

 

Plate 6.3: Groundwater Sampling Activity Near Ugheli Substation  

 

6.2.7.2   Groundwater Sampling Stations and Coordinates 

The groundwater sampling stations are presented in Figure 6.7.    
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Figure 6.7:  Groundwater Sampling Stations and Coordinates


