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THC Total Heterotrophic Count

THC Total HydrocarbGontent

THF Total Heterotrophic Fungi

TL: Transmission Line

TMR Traffic Management Plan

ToR Terms of Reference
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EXECUTIVE SUMMARY

ES 1 Overview of theoect
The project involves the decommission of the existing Single Circuit- E3titshAlhog and the

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

total length of about 138k transmissitine 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 proposec

and Anambra States Transmission Project is to strengthen the amatiodahgricbuntry for a more

reliable electricity supply. The project shall involve;
V Validationof existing Right of Way of the existing 330kV SC TL

< < < < <

Decommissioning of the existing Transmission line

Commissioning of the line
Operation of the line

Final decommissioning

ES 1.1 Project Alternatives

Reconstruction of same 330kV double circuit Quad B@enductor

The options and alternatives considered for the proposed project are presentedlin the Table ES

Table ESQ.: Options and Alternatives ConsideredPfoposed Project

Design Consideration

Alternatives Considered

Preferred Alternative

Substation Type

Air Insulated Systems

Gas Insulated System

Air Insulated System (AIS)

Transmission line desig

Overhead

Underground

Overhead

Foundation Type

Concrete spread footing

Raft Foundation

Pile Foundation

Concrete spread footing

Conductor type

Gaptype ZF&aluminum conductor steel
reinforced (GZTACSR)

Aluminum Conductor Steel Rein{&C&dR)

All Aluminum Conductor (AAC)

Gaptype Z&luminum conducto
steel reinforced (GZTACSR)
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Number of conductors | Single circuit conductors Double circuit conductors
MultCircuit 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 Projaet# 8nd Valued Environmental and Social Components

The project area cuts across B)y8ates (Abia, Anambra and Imo) and sixteen LGAs as shown in
Figure EX. These are Ekwusigo, ld8milih, Ogbaru and lhiala in Anambra state, Osisioma, Aba

North, Aba South and Ugwunagbo in Abia state, Owerri municipal ;@kytzi, Qlgerri North,

Oru East, Oru west, Owerri west and Mjor Okpa
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 corrighbircém TL alignment, with maximum width of 1

km (500 metres on either side of the Transmission line RoW &ahdse faflkm for each sub
stations. The socioeconomic ADI is illustrate
epientre 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 forestspiidteaaly 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 an
beyond the swamp zone with an elevation of 51m to 62 m. The gm@gdotaireaity underlayed

by sedientary rocks. Abia state has two principal geological formati®esdeAmeki and the

Coastal Plain Sands otherwise known as Benin Formation, Anambra State lies in the Anambra Basiny
and has about 6,000 m of sedimentary rocks.
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Figure ES.: Map bthe 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 1,083,990m

ES 1.2.2 Baseline condition ofBlysical and Soceconomic Evironment

Table E€ is a summary of the baseline result of the biophysical environment.
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Table ER: 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; BsteBoMlilgeria
The project is anticipated to begin from Alaoji and traverse through Imo with
turn out at Ihiala330kV Substation to Onitsha 330kV DC sub station.

Clinate/meteorolog

The annual rainfall average usually varies from 1,383mm to 2,219mm (60 tq
The relative humidity is usually high throughout the year (about 75%), reach
maximum during the rainy season when values above 87% are resopzdtur
in the region is generally high all year round and usually range He2d/@eh 27.
between June and December and can risé 8528 Abetween January and Apr
The monthly mean wind speed varies from 1.6 to 2.0 metres pe).3&oahd (m
speed is strongest at the middle of the rainy season during August and Sep

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 si

Ambient Air quality

All parameters were within the FMEnv/WHO regulatory limits except for SO
Concentrations of all criteria pollutants measured were generally above WH
detection limit in all sampling stations forb&bsSible sourcesSab are
combustion from vehicular activities,

Noise quality

The results indicated an elevated noise level above the daytime threshold s
the various environments (school, hospital, residential and farmlands) for all
However, éise results were within the general noise level of short exposure ¢
or that of prolonged exposure of 90dB (A) and compared favorably well with
secondary data.

Geology

The area is predominantly underplayed by sedimentarthedkdawihg
stratigraphic units underlying most part of the region: the BenifHeolabation,
Tertianarly Quaternary Benin Formation,the AnambptiacBashdAmeki
Formation, Imo Shale Formation, Nsukka Formation ,Ajalitreikatoa,
Shaleand the Mamu Formation

Pedology

Three solil types characterized the project area

-Ferruginous tropical sBitst texture ranged between loamy sand to sandy cla
soils which is prone to run offs and erosion. Alluvial/ Hydromorphic: Waterlg
along the route are characterized by hydromorpAllus@lsoil zone found in m
part of Imo andiAlsections of the route are characterized by erosion. Areas \
deposits are known for its leaching effects.

Soil quality

All physicochemical parameters measured in the soil samples were within V|
threshold valu€sadosporium sp, MemrTrichoderma, Fusarium, Rhizopus, C
sp, Aspergillus, Penicilaverthe THF taxa wlileomobacterium, Flavobacteriun
Actinomyces, Arthrobacter, EnteroBaapdrylococcus, Serriatia, Protues, Klebg
Escherichia, Micrococcus, PseudeoaraiZacillusre the THB. Possible organic
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waste substrates for this organism could include nitrogenous, peptide rich a
food sources.

Groundwater Physicochemical parameters analyzed for the three groundwater samples r¢
concentratiomathin WHO/FMEnvIlimits.The result compared well with review
secondary data.

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

is a tributary of the Imo River

Surface water

Surface water sveollected in ten poifB.physicochemical parameters analyze
water samples were within FMEnv/WHO threshold values, except for Turbid
DO. These are indicative of run off from polluted terrestrial environmentinto
wateibodies. The microbial study revealed the presence of faecal indicator §
indicating of open defecation sySessection 6.2.10.10

Sediment

Allphysico chemical parameters analyzed in the sediment samples were wit
FMEnv threshaldlues. The microbial composition of sediments is similar to t
observed in the surface water sarSglesection 6.10.8

Hydrobiology

Atotal of eightyine (89) species were observed with 32 phytoplankton, 37 zo
and 20 macro beniith lhe presence of pollutant sensitive species inghehaasa
Nereis spf the Polycheate group as well as some. diatoms

Fisheries

Overall, 19 fishspecies were censored in the water bodies consisting of mai
species.

Clariasvas censored #ee dominant genus with 3 species.

The age structure of the fishermen was mostly in the range of 25 tolé@ year
commonest fish processing and preservation methodrigis@dokeking)

Vegetation

The study area consists of three habitatsia®gdorest about 46%, Derived Sav
(DSF) about 26% and Seasonal Swamp forests (SSF) takes 26%.

A total of ninetyie (91) species were cengordle entire studytride
speciescensored had a DBH of 6inches or above and height of 20m, taénce
waste is expected duringpnstruction activities.

The Shannon indeR @8 is indicative of a disturbed habitat. Fivespecies of cg
concern were recorded. These are Sericanthetoupetou (Endakigeted)faceh
DalbergialatofglRicinidendronheudedotilophiraalaia the Vulnerable category
Fifteen (15) species representing about 36% have indigebmedingedorea,
Elaeisguinnensis, Lophiraalata, Pentaclethra maoBpmytiasa vulgaie the
most used plant species in the studp aegeew of tladien species showed that ty
(2) of these speciggératum conyzoidasiChromolaen aodorataur in the study
area. On the other hand, three (3) spdu@®dlacna odorata, Datbsigs@nd
Mimosa pudicevere 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 abu
There was no speciesafservation interest in the study area. However, the
reptilian taxa are under localized threat from biological resource use ar
activities.

Avian study

-A total ofiwentyfive (2psighted avian species were censored in tSemesaf th
species inclubeleriniBleda, Hylia, Malimbus and Sylvietta

- The Secondary forest accounted for the highest bird diversity.

-A total of 79 individuals were censored across the counting and observatio
findings revealed thidtcator chloris, Phyllastrephusicterinus, sylviettavil
Baeopogon indicaocounted for about 40% the total counts.

-Three behavioural tendencies were evaluated at the time of censoring, feed
flight/flying.

- Halyconbadia, Oriolgspennis and Dyaphorophyiacasiasneabserved alwag
restingTricholaema hirsotethe other hand was always on flight.
-The birds were observed flying in three main directions.
-Flight altitude was also evaluated and the findings. All indnethadde oia hirsu
Dyaphorophylanigriipennis, Muscicapae@retataserved flying in thé55 rang
only HyliaprasirendMalimbusrubricdied 2 individuals flying in thealtude.

- Other species observed in #7® BMid above the 75m active were in flight.
-Polyboroides typhus was the only migratory species.iittaalreb5 raptor spe(
belonging to Alcedinida, Ploceidae, and Muscicapidae famitieiwere sig
-None of the species censored in the study area were of conservation interes
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
evidences.

-The Secondary forest was the preferred habitat for mammals in the study a
-All sighted species were of Least Concern (LC) status using thetIR@I9 Red
version one criterion.

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

Protected areas

The only protected area is the National Park around the project zone is Ana
reserve which is more th&am@bwvay from the project area.

XXiX



mmmmm

- o ;é /—\ 7
Julgena Ursited ESIA REPORT FOR THE PROPOSED RECONSTRUCTION OF [ )=

ALAOJI-ONITSHA 330kV DC QUAD CORE TRANSMISSION
LINE

Table ES is a Summary of Baseline Result of thec8noimic Environment of the Project Area.

Table ESS: Summary of Baseline Result of the Ssmamomic Environment of the Project Area

Parameters

Summary

Political context

Anambr&tate is made of 21 local governments, including, Alaoji, Idemli
South Ogbaru and lhiala

Each of the LGAs is run by an elected Executive Chairman and elected
The Chairman appoints cabinet to assisirmipgrthe executive functions of
local government.

AbiaState has 17 local governments including Osisioma, Aba North and
Ugwunagbobo and Ukwa West.

Imo State has 17 LGASs including Owerri West, Oru East, Oru West and

Demography

Based on the Projected population (2018 based on an exponential grow
3.2%)

Abia State has a demography of 39,38a@EMO0kADfland areaThe State
has a population density of 580.698 persons/ km2Statanhlaisaa demograp
of 57821,13.and a land area of 4,868k state has a population density o
858.752 persons/ km2and Imo state has a demography of 40,748,46.6 &
of 5,288k#n TheState has a population density of 742.731 persons/ kmz2. |
States, malpopulation is marginally above that of females. Agelgty@aust
constituted 41.8% of the population of &lataeéiteracy level stood at 85.1
82.1 and 74.@spectively.

Conflict Resolutio

Civil cases in the communities are atbityatbe ChiefsCouncil, Eldeirs
Council, religious leaders, traditional priests, age grade, women groups @
On the other hand, wnmunal conflicts are resolved by the repres
(Chiefs) of the communities involved. Ibithmaresolved at that level, the c
taken to the Paramount ruler for adjudication. Criminal cases are re
government law enforcement agents.

Household and

A total of 600 household questionnaires were adhaincs&60 retrieved

Community representing a success rate of 93.3 % while 110 community questionnai
Characteristics | recovered out of 118 initially administered representing a success rate o
Gender of heads | In Anambra, the 83% male house headthiardbe Nigerian average of 85.
household 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
In Imo, 55.7% male househead is less than the Nigerian average of 85.7

Marital Status of
Head of Househo

The marital status of respondents in the project area of Anambra, Abia g
are52% (18% single and 21% widowe@}0%0%ngle and 14 widowed) and
(17% single and 24% widpwed
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Nature of Marriag
in Households

The 89% of monogamous marriages across all the communities in the p
above the Nigerian and S6ath averages of 76.1 and 70.7% respectively.

HOUSEHOLD Sl

The most prevalent household sizes in the project areas are thoseSnade
persons andX® persons accounting for about 87% of the households.
The findings are in tandem with 2012 NBS statistics which put the avera
in Anambra State at 3.9 persons as agaiSsat#haath 3.7 persons and Imo
with 3.7.

Etmic Compositio

Expectedly, the data revealed dominance of the landowhers (f®propost
project is to be sited.

The results also revealed high relationship between project area and the
ethnic group.

This was evident in the presdrfo@i@mal/ibo, Iteskiri, Ifdemai, Ishan and
Isoko.

The presence of Yoruba and the Hausa/Fulani ethnic groups reflects the
nature of the dominant cities within the project area (Ab&dikels and
Onitsha).

Religion Thepeople are adherents of three religions.
Christianity was the most practiced religion with about 97.6% of the resp
across the LGAOS.
Followed by ATR with an average of 2.8%. While about 0.06% were adh
Islamic Faith
Educational Over 219 primary schools, 106 secondary schools and 4 tertiary instituti
Facilies communities within the spatial boundary of the project area.

Water facilities

The number of privateiyned boreholes is higher compared to communally
ones.

Less thah% of the respondents depend on communal borehole borehole
water needs.

Household facilitig

Result on the survey of these facilities revealed that power generator, gé
stove/kerosene, television, radio cassette player and refrigheatoostere t

common facilities among households in the project area.

Cars and Motorcycle are the common means of transportation while the
percentage of persons that own houses and/or land is less than 6% of th
population.

Roofing materials

Over 60% of houses in the project area are roofed with corrugated Iron §
in communities in Imo state which a bulk of the buildings (33.8%) had al
aluminum sheet.

Walling Materials

On the average, the use of concrete blocks as walling materials is predg

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
planks and smothered muds obseAedl ithiaJ@werriEkwusigaccounted fo
the remainder 19.9%.

The data provided closely mirrors The Nigeria average for Flolsting Mate

Transport Facilitie

The project area is traversed by several roads, amongst which are:
TheAbai Portharast express way

Owerri Onitsha express Way Umitiikasermoad

Smaller feeder roads linking the major roads with the impacted eoshmun
Unpaved roads connecting small villages and settlements.

Communication
Facilities

The people in all the communities have access to mobile communicatior,
wireless lines provided by communication service providers like MTN, G
and 9 Mobile.

There are postal services in most of the communities in Abia, atopbsta
service in the communities in Anambra dand thejnhabitants obtain news
other parts of Nigeria and the world through radio, television and the mo

Health Facilities

The health facilities in the area compnisetébur (24Primary Health Centres
(PHC) antiventynine (2Mospitals

Prevalence of
Diseases in the
study area

The most prevalent diseases affecting all age groups in the communiti¢
Fever 39.26), Upper Respiratory Tract Infet®i@b)( Typhoid Fevéa0 ®4),
Diarrhoea/vomitisgXo) andHypertension (7.2%).

Other common ailments in across all project LGAs: include Worm Infestg
Mellitus, Lower Respiratory Tract Infection, and Arthritis.

Sexual Activities
and Knowlge of
Sexually
Transmissible
Infections (STI)

A greater percentage of the respondents are aware ofrite¢hzailssahd
preventive measures of STIs

Condom
Availability and
Use

Less than 30% of males and 35% of females aged above 15 years had
condom before while over 20% ofandB8$6 females claimed they used cqg
only occasionally, mainly either for prevention of pregnancy or STI. Only
10% of sexuadlgtive males and 2% females use condom all the time (i.e.
every episode of sexual intercourse).

Land planning an
uses

Land ownership in the project site is either by community or familyvirioe
of the Public Lands Acquisition Lastatthngovernment may acquire land
compulsorily for public purpose from individual landowners, subject to th
compensation to such landowners

The wayleave is served by the existing road infrastructure and other rura
from which acceslsng the wagave is provided.
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The residential areas are mostly rural settlements except OhabiarQjOwe
Ariaria, Aba and Umuochamthat are urban settlements.
The population in the PACs is predominately made up of low and middle
highincome earners in the mentioned urban towns. The residential areas
surrounding spkaces consist largely of single unit residential homes.

On the other hand, the rural settlements Suahoale, Obosi, Aba, lhiala,

Ozubulu, Ngor atidbther camunities except the listed semiurban/urban ar
sparsely populated with low cost, single unit dwellings on small stands. |
theinhabitants of these areas live on lower income (see discussion on liy

Occupation

The respondents are maitdyHarmin@4%)Pastorali$8%) Selfemployed
(20.3%lpPrivate employ&.7%)Public employé&7%pnd Tradin@2.3%)

Artisanal Skills

Taxi (car, tricycle, motocycle), Heavy machinerystypsetopérator, caterpi
etc.)Mechanidylason, Painter, Chainsaw operator, Commercial Farm wo
Plumbing, Experienced pylon assembler, Carpenter, Welder, Electrician

Income

The average income of households of the respondents Ned@ @ddvwper
annum.

It was observed ttia basic challenges to income generating activities in
area include:

High cost of transportation, High leveltarpgest loss, Absence of electricity
Lack of access to credit facilities, Lack of productive inputs and inadequ
visitation, Poor storage and processing facilities and High cost of labour
others.

Households' Mair
Source of Energy,

Electricity from the national grid is the main source of lighting in the proje
supplanted by privately owned AC supmg.sourc
On the other hand, kerosene was the most used energy source for cook|
addition, charcoal and electricity were the least patronized energy sourc
project area.

Households' Mair
Source of Potable
Water

The prominent water source indjeetparea is water from boreholes. Other
frequently used water sources are wells, water vendors and tanker truck
used water sources were piped water, rainwater, unprotected spring, bo
surface water and rivers.

Waste Disposal b
Households

Open dumping is the prevalent refuse disposal method in the area follow
incineration. over 55% of households in the project area use the Water (
system about 30% used pit latrine while about 15% of the househmnlds, U

Vulnerable Group

The most vul ner abl e -igigemnas,childrenara sven
and land tenants.

Cultural Heritage
Resources

There are no cultural sites within the way leave and within the 500m on
the RoW.
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Gender Issues In terms of Circumcisioal] male individuals in the households are circumc

no female circumcised. While in tdraredadwnershiprhere is a higher ratio
male landowners than female in project area. This is relateda@the cult
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 sociahpediteetheeproposed project

<K < < K< < <

<K <K KK <K <K<K KKK KKK KL

National Policy on the Environment (1988)

EIA Act Cap E12 LFN 2004

National Environmental Standards and Regulations Enforcement Agency (NESREA) Act 2007
National Environmental Protection (Management of Solid and HazrBegs \Mitasts, 1991
National Environmental (Sanitation and Wastes Control) Regulations, 2009

National Environmental Protection (Pollution Abatement in Industries and Facilities Genera
Wastes) Regulations, 1991

National Environmental (Electricabile&ector) Regulations, 2011

National Environmental (Noise Standards and Control) Regulations, 2009

National Environmental (Surface & Groundwater Quality Control) Regulations 2011

Land Use Act CAP L5 LFN 2004

Forest Law CAP LFN 1994

Endanger Specigontrol of International Trade and Traffic) Act CAP HI LFN 2004

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

Factories Act (CAP F1), 2004

Employee Compensation Act, 2010

Nigerian Urban and Regional Planning Act CAP 138 LFN 200

EIA Procedural Guidelines, 1995

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 proje

\%

National Energy Policy, 2003
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Ekctric Power Sector Reform Act 2005
Energy Commission of Nigeria Act CAP 109 LFN 1990
Nigerian Electricity Supply and Installation Standards (NESIS) Regulations 2015

< < < <

Acquisition of Land Access Rights for Electricity Projects Regulations, 2012
V Roadmap foo®er Sector Reform of 2010

NIGERIAN GENDER RELATED POLICIES

The following are the Nigerian gessleat policies related to the proposed project
V The Gender Policy Framework in Nigeria
V National Gender Policy, 2006

NIGERIAN INSTITUTIONAL PROVISIOMRRNNGEMENT

The following are the Nigerian Institutional provisions and arrangement related to this project
Federal Ministry of Environment

National Environmental Standards and Regulations Enforcement Agency (NESREA)
Federal Ministry of Power Works asiddgiou

Nigerian Bulk Electricity Trading Plc (NBET)

Nigerian Electricity Regulatory Commission (NERC)

Nigerian Electricity Liability Management Company (NELMCO)

<K K K K K K KL<

Nigerian Electricity Management Services Agency (NEMSA)

STATE LAWS

Abia State Environmental lsaw

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 Manageniaiicy (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;

\%
\%

Imo State Environmental Protection Agency Law

Imo State Bureau for Sanitation & Transport Law

Anambra state Environmental Laws

The enabling legal instruments of the state include

\%
\%

Environmental Protection Agency Act
Waste Management Agency Act

LGAs Bye Laws on Environment

The project would trigger all the environmental and waste manageséralbiye lested 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 Internatior

Environmental Conventions and Treaties #iavamé to the energy sector. A list of some of the

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

Republic of Nigeria are;

\Y
\Y

<

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

BaselConvention on the Control of -boamglary Movements of Hazardous Wastes and their
Disposal, 1989

Montreal Protocol on Substance that Deplete the Ozone Layer, 1987

Vienna Convention on the Ozone Layer, 1985

ILO C155 and R164 2001; Management of weldghth@nd safety and Management of work
place Hazards

Convention on Conservation of Migratory Species of Wild Animals, 1979

Convention on the Protection of the World Cultural and Natural Heritage (world Heritage Convent
Paris, 1975

Convention to Regfe international trade in Endangered species of Fauna and Flora (CITES), 197
Convention on the Conservation of Migratory Species of Wild Animals (CMS or Bonn Convent
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(Signatory only), 1988
V African Convention on the Conservation of Nature dResdatoes 1968
V Paris Agreement, 2015

The African Development Bank (AfDB) Integrated Safeguards System (ISS)
The ISS consists of four interrelated components as summarizedan Figure ES

Integrated safequards poficy Dedaration of commitment to environmental and sodal
statement sustainability and to redudng risk of non compliance

Short and focused policy statements that follow Bank
commitments and establish operational parameters

Operational safequards

Procedural and process guidance
ESAP revised procedures (documentation,analysis, review,and reporting) at each stage
of projet cyde

Guidance notes revised IESIA Detailed (methodological, sectoral and thematic) guidance on
qguidelines integrated environmental and sodal impact assessment

Figure ES: Structure of the AfDB ISS

TCNds HSEQ POLI CY
TCNSHE & S Philosophy is anchored on
V nobody Gets Hurt during project planning and execution.
V safety and security are the projectds high
V any work performed at a facility must be done in the safest manner possible.
V safety is an integrated geBHE&S policies, procedures and requirements and those are required
to safely operate and maintain operating facilities.
V safety is everybodyds concern and responsi
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INSTITUTIONAL AND ADMINISTRATIVE FRAMEWORK

Responsibilities for the ESIA anplesmentation are shared between multiple stakeholders, including

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

contractors. These include the following;

Vv

K <K K <K<K <K <K<K <K<K <K<K <K<K KKK XKKK KL<

The Federal Government of Nigeria (FGN)

FederaMinistry of Environment

Federal Ministry of Finance

Transmission Company of Nigeria (TCN)

AfDB Project Implementation Unit (PIU)

Abia State Ministry of Environment (ASMEnNv)

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

Anambr&tate Environmental Protection Agency (AnSEPA)

Anambra State Ministry of Transport (AnSMT)

Anambra state Ministry of Landgy and Town planning (ASMLST)

Imo State Ministry of Petroleum and Environment (ISMPEnNv)

Imo State Environmental ProtectiocyAtRBEPA)

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)

The Customary District Councils head of each affected LGA

1 Ekwusigo
1 Idemili South
1 Ogbaru

1 Ihiala

1

Osisioma
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Aba North

Aba South
Ugwunagbo
Owerri municipal
Mbatoli
Ngo+Okpala
Owerri North
Orun East

Oru west

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

Owerri west and
1 Ngor Okpala
V Village Chiefs of Affected Communities

ES 1.4 Project Impacts
The following ahee key project impacts

1 pollution/nuisance levelsse3@Is 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

1 Noise =

1 Surface water physibemicgdarameters above WHO/FMEnv regulatory = DO, Turbidity

1 Invasive specie€hromolaena odorata, Dalbergia sisso and Mimosa pudica

1 Alien speciesAgeratum conyzoidasiChromolaena odorata

I Threatened speciesfzelia africand®albergial atifolia, Ricindden heudelottipphira alata
(Vulnerabl&ericanthe toupef&idangered)

T Avian Raptor speciddalcyon badi®olyboroides typiderops gularis, Miscicapa coraiata
Muscicapa cassini

9 Migratory speciePealybroides typhus

1 Estimated amount of greenhouse gas to be generated by proj269 &IMESEquivalence

9 Net amount of GHG to be reduced by project per year = 5,743,32 L &4 liMaBEDce

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

9 Economic dispéanent 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£S
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Objectives amaformation Provided for Rounds 1 and 2

Abia State Round 1 Imo State Anambra State Round 1
Target Date & Comment & Target | Date & Comment & Implementat| Target | Date & Venue| Comment &
group Venue Implementation group | Venue group Implementatio
FMEnv | Governmen Promised to cooperate | FMEnv | Benconn | Advised we ensure FMEnv | Beautiful Gate Advised TCN
house, other environment Hotel, maintenance of the Resort, Awka | develop the
Umuahia | regulators to fast track t Owerri ecosystem, ecological (24 July 2019) SEP and strict
27/7/2019 | ESIA Process for timely 25/7/2019 process and preserve implement it
approvals and permittin biodiversity. throughout the
project lifespa
to ensure
stakeholder
confidence an
sustainability.
FMANR | Governmen Promised to be involveq¢ FMAFN | Benconn | Advised we watch out for FMAFNR Beautiful Gate Compensatio
house, the provision of agricult| R Hotel, flood plains and also Resort, Awka | for PAPs and
Umuahia | extension services to Owerri construction be done abo (24 July 2019) PACs was
27/7/2019 | PAPs, to achieve greatg 25/7/2019 flood level. stressed while
agricultural productivity footprint for
access route
creation shoul
be minimized
FMLS Governmen They advised that prop¢ FMLS | Benconn | promised to facilitate and| FMLS Beautiful Gate Promised to
house, route studies should be Hotel, track the processes to Resort, Awka | send officers t
Umuahia | carried out and also Owerri gazette the ROW when T (24 July 2019) j oi n t K
27/7/2019 25/7/2019 applies and this shdaed consultant in
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affected land owners done before compensatig the field for
should be compensated Resettlements are enumeration
implemented exercise, if
invited
FMPW&H Governmen The acquisition of FMPWH Benconn | PAPs and PACs should § FMPWH | Beautiful Gate Thedesign anc
house, government owned lang Hotel, compensated without del Resort, Awka | type of
Umuahia | but the project will be Owerri (24 July 2019) equipment
27/7/209 | responsible for the 25/7/2019 should be that
processing charges which meet
international
best practice.
NESREA | Governmen Commended TCN for a| NESRE | Benconn | Advised compliance with| NESREA Beautiful Gate Promised to
house, early good start in A Hotel, environmental laws and Resort, Awka | give full suppag
Umuahia | compliance to Owerri regulation (24 July 2019) in the best of
27/7/2019 | environmentalrequireme 25/7/2019 their ability
andadmonishetie
Companip keep up
thatway
NERC Governmen Promised to give full NERC | Benconn | Advised villagers to be | NERC | Beautiful Gate Emphaged on
house, support in the actualizai Hotel, hospitable and give full Resort, Awka | the observatio
Umuahia27| of the project. Owerri cooperation in the (24 July 2019) of Nigerian
7/2019 25/7/2019 actualization of the projeq Electricity
Regulatory
Commission
standards

xlii



Geomatics Nigeria . .

ESIA REPORT FOR THE PROPOSED RECONSTRUCTION OF ALAOJI -ONITSHA 330kV DC QUAD CORE TRANSMISSION
LINE

= AP
NEMSA | Governmen Requests to be involve¢ NEMSA| Benconn | TCN should ensure that | NEMSA | Beautiful Gate Promised to
house, all phases of the project Hotel, materials and equipment Resort, Awka | give technical
Umuahia | inspect the standards o Owerri be used are of internatior (24 July 2019) support in the
27/7/2019 | the project before 25/7/2019 standards. actualization o
commissioning and dur the project
operations.
DSS Governmern promised to provide thel DSS Benconn | Gadgets, Equipments an{ DSS Beautiful Gate Promised to
house, necessary security cove Hotel, valuables should be care Resort, Awka | give full suppag
Umuahia | needed in all phases of Owerri safeguarded to avoid thel (24 July 2019) in the
27/7/2019 | project 25/7/2019 and vandalism actualization O
the project.
NSCDC | Governmen Security guard should  NSCDC| Benconn | Promised to provide the | NSCDC | Beautiful Gatel presence of
house, employed. Hotel, necessary security cover Resort, Awka | security
Umuahia Owerri needed in all phases of th (24 July 2019) personnel
27/7/2019 25/7/2019 project and requested thg during any
provisions for their logisti phase of the
bemade ab initio in the project activity
project budget.
ASMEnv | Governmen They advised we ensur{ ISMEnv| Benconn | Waste should be disposel ASMEnv| Beautiful Gate Compliance
house, safe health and safety Hotel, properly to avoid Resort, Awka | with the state
Umuahia | environment Owerri environmental pollution (19 May 2019] environmental
27/7/2019 20/3/2019 laws and
regulation
AMWH | Governmen Stressed on the gully | IMWH | Benconn | Stressed the need for AMWH | Beautiful Gate Transport
house, erosion hazard in the st Hotel, Compensation to PAPs & Resort, Awka | Management
Umuahia Owerri PACs was stressed (19May 2019)| Planneedgo
12/3/2019 20/3/2019 bedeveloped
for
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ASMLS | Governmen affected landowners ISMLS | Benconn | pronsed to provide ASMLS | Beautiful Gate All the

house, should be compensated Hotel, necessary support Resort, Awka | communities

Umuahia Owerri needed in all phases of t (19 May 2019] sought to knoy

12/3/2019 20/3/2019 project the size of the

RowW
Ariaridnt | Ariaria Asked that PAPs be giv Owerri | Owerri Harped on the need for | Onitsha | Onitsha marke The project
ernational market adequate time prior to | market | market | locals to be involved in th market | square should fully
Markelr | Square construction women | square contracting process trade 2352019 understand thg
adersAss | 2152019 associat| 2252019 union livelihood
ociation on pattern within
the area.
Aba Aba market TCN should actively Owerri | Oweri affected landowners shoy Onitsha | Onitsha marke they asked for
market | square engaged all stakeholde| market | market be compensated market | square improvement (
t r adeg21:52019 | throughoutthe projectlit r a d| square women | 2352019 electricity
associatio cycle associat| 2252019 associati supply in their
n on on village
Abia State Governmen Promised to give full Anambr| Benconn | Requested for constant | Anambra Beautiful Gate affected
Women | house, support in the actualizal a State | Hotel, electricity in their commul market | Resot, Awka | landowners
AssociatiQ Umuahia | of the project Women | Owerri women | 2352019 should be
n 2152019 Associal 2252019 associati compensated
ion on
Round 2 Consultations. The target group is Project Affected Communities

Imo State Abia State Anambra State
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LGA | Community| Date & | Comment & LGA Commun| Date &| Comment & | LGA Commu| Date & | Comment &
Venue | Implementation ity Venue | Implementati nity Venue | Implementati
on on
Owerri| Owerri | g we | They were Ossioma| Umuode | Town | The people o] Idemili | Obosi | Commun Compensatio
Munici Palace | concerned about Ngwa hall Umuode wan| South ty priman forPAPs and
pal 215 the houses 225 | TCN improve school | PACs mustb
2019 around theght of 2019 | electricity in 247- paid before
way and relocati their 2019 project
measures put in community commencems
place by the nt
government.
Nwaorie Town hall The community Umuocha They Umuoja| Town hal TCN must
215 requested for m welcomed thg 227- acquire the
2019 community project and 2019 ROW now
development asked for before
projects and improvement embarking or
employment ofelectricity the proposed
opportunities for supply in thei reconstructio
the youth village project
Owerri | g we | TCN must pay Abayi They showed Obosi | Town hal The
Division Palace | adequate concern on 227- community
215 compensation fo corona and 2019 requested for|
2019 the affected effect on community

houses/structure
and crops within
the ROW.

Vv

human health

development
projects and
employment
opportunities
for the youth
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Mbatol{ Awo | g we | They want TCN t{ Umuozuq | g w ¢ They Oba | gwe | The lgwe
Palace | prioritize rural Palace| complained Aboji Palace | pledged to
215 electrification an 225 | about Dust 247- fully support
2019 stabilize power 2019 | and noise 2019 the
supply in their control during implementatig
community construction n of the proje
Orodo Commun| They were OsiaUmy Comm | TCN must pa Oba | gwe |They
ty primary concerned about Mgbede | unity | adequate Palace | welcomed the
school | the houses and primary| compensatior 20-7- project and
205 farmlands school | for the affecte 2019 asked for
2019 around the right 225 | houses/struct improvement
way and relocati 2019 | res and crops of electricity
Measures put in within the supply itheir
place by the ROW. village
government. \%
Ohoba Town hall They do not wan Town | They want th¢ Ogbaru | River | Town hal The people o
205 TCN to build the AmaOkp| hall compensatiof idemili | 245 lasi showed
2019 houses for them u 225 | resettlement | 2019 major
but to compensa 2019 | be concerned
them in cash. implemented on
Y, within monthg compensatior
of to landowners
enumeration, affected
to avoid by the project
unnecessary
hardship on
the PAPs
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Nkwesi | g we | They expressed UmuQOjim Comm | They ErunaLg Commun They
Palace | their fear a unity | requested for| gbe ty primary requested
205 remaining in primary employment school | compensatiof
2019 0 dar kiespgts school | for the youth 245 shoulde paid
cohosting a pow 22-7- | during the 2019 before projec
project of this 2019 | cause of the commencem
scale project nt to avoid by
\Y PAPs
Mbieri Town hall Compensation fa Ogbu | g w¢q The Igwe Atani | gwe | Thelgwe
215 PAPs and PACs Palace | promised his Palace | welcomed the
2019 must be paid 237- | full support 20-7- development
before project 2019 | during the 2019 and pledged
commencement cause of the full support
project
Obaku | g we | They asked if TL| Umuobo | Comm | They were Eze Commun| They want
Palace |[wonodot <ce¢ unity | concerned ty primary TCN to
215 electrocution in primary| abouthe school | prioritize rura
2019 their communi school | houses and 20-7- electrification
237- | farmlands 2019 and stabilize
2019 | around the power supply|
right of way in their
and relocatiot community
measures pul
in place by th
government.
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Ngor | Akabo Commun| TCN must acqui
Okpala ty primary the ROW now
school | before embarkin
215 on the proposed
2019 reconstruction
project
Umunoha | Commun| They requested
ty primary compensation
school | should be paid
215 before project
2019 commencement
avoid by PAPs
Owerri| Umunahu |1 g we | They want TCN {
North Palace | prioritize rural
26-7- electrification an
2019 stabilize power
supply in their
community

Umumba Comm | They want
unity | TCN to
primary prioritize rura
school | electrification
247- | and stabilize
2019 | power supply

in their
community

UmuAkp| Comm | They shoed

ara unity | their grievang
primary for No
school | compensatior
207- | payment afte
2019 |the

construction ¢
the existing
330kV SC lin

Umuaba| Town | They were
hall scared of
247- | coronaffect
2019 |and

asked which

measures wa

put in place t(

lhiala

Awgbu | I g w e | They want thg
Palace | compensatiol
247- resettlement
2019 be
implemented
within monthg
of
enumeration,
to avoid
unnecessary
hardship on
the PAPs
Azira | gwe |The
Palace | community
245 demanded fo
2019 community
development
projects
Uli Commun| They want the
ty primary compensatiof
school | resettlement
245 be
2019 implemented

within months
of
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reduce the enumeration,
effect to avoid
unnecessary
hardship on
the PAPs
Mkpama | Towrhall| TCN must acquir Okpuala |l g w ¢ They asked f Ilhiala | Commun The Igwe
26-7- the ROW now Palace | the project ty priman pledged to
2019 before embarkin 237- | Benefits and school | fully support
on the proposed 2019 |also 245 the
reconstruction employment 2019 implementatig
project opportunities n of the proje
for the youthg
Oru Awomama | Town hall The Igwe pledge Mbuntu || g w ¢ The villages Ozubulu I g we | The Igwe
East 257- to fully support th Palace | made enquiry Palace | welcomed the
2019 implementation ¢ 21%7- | on how long 237- development
the project 2019 |the 2019 and pledged
project will full support
take and its
benefits to the
community
Oru Ofekata Commun| They showed the MbokoU | Comm | They Ekwusig Orifite || g we | They were
West ty primary grievance for No muete | unity | requested o] Palace | concerned
school | compensation primaryl compensatiof 247- about the
257- payment after the school | should be pai 2019 houses and
2019 construction of th 237- | before projec farmlands
existing 330kV S 2019 | commencemg around the
line nt to avoid by right of way

PAPs

and relocatio
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Owelu, | g we | They want TCN t{
Palace | prioritize rural
205 electrification an
2019 stabilize power
supply in their
community
Oriji, Town hal
205
2019
Oratta Town hal
205
2019

measures pu
in place by th
government.

Town | They
Ihie hall welcomed the
21-7- | project and
2019 | asked for
improvement
of electricity
supply in thei
village
AmaApu| Comm | The Igwe
unity | promised his
primary full support
school | during the
237- | cause of the
2019 | project
Ife Town | They showed
hall concern on
237- | corona and
2019 | effecton

human health

lhembos

| gwe
Palace
237-
2019

They
showedtheir
grievance for
No
compensatiof
payment afte
the
construction ¢
the existing
330kV Snke.

Ozubulu

Town hal
237-
2019

They want
TCN to
prioritize rura
electrification
and stabilize
power supply|
intheir
community

Oraifite

Town hal
237-
2019

They
showedtheir
grievance for
No
compensatiof
payment afte
the
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construction ¢
the existing
330kV SC lin
Owerri| Orogwe | g we | They showedthe UmuMbg | g w ¢ They Ubuluisi| Town hal TCN must
west Palace | grievance for No Palace | welcomed the uzo 207- acquire the
205 compensation 21-7- | project and 2019 ROW now
2019 payment after the 2019 | asked for before
construction of th improvement embarking or
existing 330kV S ofelectricity the proposed
line. supply in thei reconstructio
village project
Ubomiri | g we | They do not wan Ariaria | Town | They want
Palace | TCN to build the hall TCN to
205 houses for them 247- | prioritize rura
2019 but to compensa 2019 | electrification
them in cash. and stabilize
Vv power supply|
in their
community
Irete Commun| The community | Aba Asia | Town | The Igwe
ty primary expressed concg South UmuNka hall pledged to
school | over their farmla 237- | fully support
247- were the project 2019 |the
2019 cuts across and implementatic
requested for n of the proje
compensation
Awoldemiri| | g w e | The Igwe pledge Asia | g w¢q They
Palace | to fully support th Amanhie| Palace | requested for
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24-7- implementation ¢ 207- | employment
2019 this project 2019 | for the youth
during the
cause of the
project
Ngor | Amaibo | g we | The Igwe Ugwunag Ala Oji | Town | They showed
Okpala Palace | welcomedthe |bo hall concern on
26-7- development anc 247- | corona and
2019 pledged full 2019 | effecton
support human health
Alulu | g we | TCN must pay Umulkuy Comm | The Igwe
Palace | adequate ko unity | pledged to
26-7- compensation fo primary| fully support
2019 the affected school | the
houses/structure 274- | implementatic
and crops within 2019 | n of the proje
the ROW.
V
Ochicha Commun| The Igwe
ty primar{ welcomed the
school | project and pledg
26-7- fullsupport
2019
Elelem | g we | They were
Palace | concerned about
26-7- the houses and

2019

farmlands
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around the right
way and relocati
measures put in
place by the
government.

ES 1.5 Environmental and social management plan (ESMP)

Thespecific measuresddressing each significant/moderate impact are
AIR QUALITY

< < < < <

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

Regular cleaning of equipment

Cover properly loose materials and késitspnoist

Speed limits @ite of 15kph on unhardened roads and surfaces

Maintain and operate all vehicles and equipment engines in accordance with manufacturers specificationg gecatetorsf stationa

to facilitate dispersion, restridticygetation clearing to only the required area

SURFACE WATER, GROUNDWATER AND SOIL

Vv

< < < < <

Regular checking and maintenance of all vehicles and equipment to minimize the risk of fuel or lubricant leakages.
Training of relevant staff in safe storage andpractiteg, and rapid spill response andcteahniques

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

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

Herbicides should not be used for vegatsing

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 iprojdet sdoetpuoe the
and minimize the dder new access roads

V Revegetation 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 HI\Dand awareness programs

The Contractor will develop a policy and management plahetaadmissiarf STIsjncludingdV/AIDS hisstrategy will:
o Make provision for awareness, counseling and testing for all Project personnel, including voluntary testittpferaSTiast axid HIV/
any health screening program (workers will ntcbendloyment 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 fapiktiepordi@ascampai
o EnsurehatallProjecpersonnelregiverspecifi¢ilVandSTD preventitraining;
o Undertakmformatioeducatioandcommunicati@ampaigns around safe sexual practices and transmission of STDs and
o HIV/AID&swellascondondistributioatstoppingpcationsn key transport rautgrgeting commercial sex workers and truck drivers;
oSupport public health or NGO initiatives to rgdupsce STD tr a
o TheContractawillprovideonlocaworkersvitha scheduland transptation that avoids limitintjnodf activities at nearby communities;

o Conduct community awareness campaigns in communities crossedbytheline

ES 1.5.2 Management measures of emplogaesaunities relationship
The contractor with the supervision of thevgllilénsure:

o Respect for local residents andcustoms;

liv
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o NonDiscrimination (for example on the basis of family status, ethnicity, race, gender, religion, language,agarithtakalitys, birth
or politicalonviction);

o Compliance with applicalws,lrules, 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 purtshagerdiaseabol, sa
consumption of drutisgal gamblingfighting;

o Policyandsanctionagainsalcohahnd drugs policy during working time or at times that will affect the ability to work or within accommaod.
camps, or acquired from outside the camp while accommociategt in the

o A progam for drug and alcohol abuse prevention and randthrati®stjogyalenh scopeandobjective® thepolicies prescribed in
the code @onduct;

o Policy including sanctions against sexual harassment (for example to prohibit use of Vangumgamicbkeinaowards women or
children, that is inappropriate, harassing, abusive, sexually provocative, demeaning or culturally inappropriate);

o Compliance with applicable health and safety requirements (including wearing prescribeidepemapaignmof{BRES), taking

precautions/preventing avoidable accidents and a duty to report conditions or practices that pose a saftig keazaaharehiaten

ES 1.5.2 Gender equity and gebhdsedviolence (GBV)
The PIU and the Contrariibwork together to continuously assess risks and identify and implement prevention, response and referral pro
with respect to any cases involving Sexual Exploitation andAlRssd@alderic¢SEA/GBV)Ihiswillfocuson:
@) training of PIU darContractor personnel, (i) community and worker awareness, (iii) making available safe and confidential chani
communication and complaints, and (iv) a referral system and mechanism@&B\si8&ixors of
PIU will develop and implement a GBWéSE®#tion and response framework that will address the followittpataheepteject will put

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

o A policy against GBV/SEAdingw CoC and agreed sanctions. These will be provided by the contractor and consultants as part o
Contractor ESMRRave all employees of contractors (inclugimigtsadiors), supervision consultants and other consultants with a footprint
on theground in the project area signCoCs;

o Forpurposesftheconstructicandoperationphase®fthe project, develop an induction program, including a CoC, for all workers directly
related to th@oject.This is supposed to be recommendation sigppoded to be supported with a draft induction plan.

ES 1.5.2 .1 Specific arrangements and management strategiesfor GBV risks
o AwarenesRaisingtrategywhicltdescribesowworkerdpcal communities and Project personnel will be sensitized tsESE Aat@GBY r
the workerodéds responsibilities under theCoC;
o Referral Pathway: Identification of qualified GBV service providers (NGOs)and setting up are feral pathwaly s réRYvfexirvivors w
and the services will be available (health, legasopsycbafety planniats.)
o Establish a SEA/GBV Accountability and Response Franedwaliketithinpufromthecontractor
The SEA/GBV Accountability and Response Framework will include;
AAllegatioRroceduresiowtheprojectvillprovidenformation to employees and the community on how to report cases of SEA/GBV, Cof
breaches to ti&RM,;
ASEA/GBYV Allegation Procedures to report SEA/GBYV issues to service providers, and internally for case accatnitabaity procedure
clearly lay ooonfidentiality requirements for dealing withcases;
AMechanisms to hold accountable alleged perpetrators who breach terms stated in CoC.Disciplinary actiaCftnywiadakiens of the C
It is essential that such actions be determined and sagaiethooer that is consistent with local labor legislation and applicable industrial

agreements.

Ivi
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ES 1.5.3 FMEnv Environmental monitoring matrix

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

Table ES: Sample ESMP Matrix usadtiie project

ore post Responsibilities
Indicat¢Potential impact Receptor |mitigation mlet:g:ljlr(()er; or enhancement m.ltlg.z;tlon M't'_gat'on SupervisigMonitoring
Significant Significan¢Action
. . . Use good international practiiNegligible |[EPC AfDBPIU [FMENYV,
Localized impairment . )
. . Maintain and operate all vehi Contractor ISMPENv
air qualitpy exhaust |Affected ) . .
. . . " and equipment engines in ASMEnv
Air emissions from vehicjcommuniti(, . )
. : . Minor accordance with manufacture and
guality |and equipment engin{in area of recommendations ANSMEN
(SQ, CO, NOx, GO |influence

PM)

Stationary generators to be
located to facilitate dispersiof

ES 1.5.4 key ESMP implementation indicators

The following are some of the key ESMP indicators

< < < < <

Number of accidental spills

Number arektent of invasive flora species patches
Number of Bird collision (or electrocution) fatalities

Concentration of fRceeds regulatory limit during periodic monitoring

Number of corrective actions implemented i tespeogrssedimentation increase or erosion damage

Ivii
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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 responsibililyni@aaures outlined in the ESMP for the construction
phase.

V The Environment Division of TCN shall be responsible for ensuring implementation of manager
measures during operation phasec@pasiissioning), including audits, compliance monitoring,
andpreparation of periodic reports required by regulations the operations.

V Both may delegate responsibility to its contractors, where appropriate. In cases where otl
individuals or organisations have responsibility for mitigation or enhancement measures.

V Capacity building and training requirements are also described, where these relate to specific s
required to deliver the ESMP actioninquesticdd N6 s PI U i s the respon

V TCN shall procure a RAP implementation Consulltant who shahirxerienced NGO to
witness the implementation processes of RAP and ESMPduring the implementation ofthe propc
peoject by the EPC who shall also be procured by TCN.

V PIU is responsible for the supervision of both ESMP and RAP and RepottimgughAtiis all
entire project cycle. At the end of the project the project shall be handwd over to TCN and it sha
managed by the Regional office of the project locations.

V TheEnvironment Division of TCN shall be responsible for ensuring impfeamnagat@nof
measures during operational phasedpuosissioning), including daily compdjaaderly
monitoring of the operational activities in the facilities and auditing of the facility every three yea
line with the EIA Act. 1992.

V The Federdinistry of Environment (FMEnv) has the responsibility for the implementation of th
EIA Act 86 of 1992 by carrying out Impacts Mitigation complianceMonitoring during the pro|
implementationby the EPC which will enable them the issuanceaatiomal Certifi

V Responsibilities in the implementation, supervision and monitoring of the ESMP are shared betv
multiple stakeholders, including the client, the financier, theregulators with NGO (friends) of
project in order to assist EPC carry outitiessantan environmentally sound manner.(Figure ES
3).

Iviii
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Figure ES3: Rolesand responsibilities for the implementation of the ESMP

Table E®: shows the components of each project implementation group.

Table ES: Detall of each Project implementation group

Concerned ministr

Competent authorities

Project

implementation u

(PIV),

TCN and the
contractors

1 Federal Ministry |
Environment
(FMEnv)

1 Imo State Ministr,
of Petroleum ang
Environment
(ISMPEnNv)

9 Abia State Minist
of Environment
(ASMEnNvV)

9 Anambra state
Ministry of
Environment
(AnSMEnNvV)

9 Federal Government of Niger

7 Imo State Environmental
Protection Agency (ISEPA)

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

7 Imo State Ministry of Works
(IsMw)

1 Imo State Ministry of Land Su
Housing and Urban Planning
(ISMLSHUP)

1 Abia state Ministry of Physica
Planning and Urban
Development(renewal)
(ASMPPUD)

AfDB Project
Implementation U

(PIV)

Nigeria
9 Local

9 Transmission
Company of

Government Are
Representatives

lix
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1 Abia State Environmental
Protection Agency (ASEPA)

1 Abia State Ministry of Land St
and Urban planning (ASMLSLU

1 Abia State Ministry of Women
Affairs (ASMWA)

1 AbiaState Ministry of Transpo
(ASMT)

Anambra State Environmental
Protection Agency (AnSEPA)

9 Anambra State Ministry of
Transport (AnSMT)

9 Anambra state Ministry of Lar
Survey and Town planning
(ASMLST)

9 Local Government Authority (

1 Village chiefs ofeatied
Communities

ES1.6.4 Estimated overall budget

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

compensation (RAP).

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

Construction Phase

Operation Phase

Cost Annual Component Estimate
Component Estimates | Frequency Estimates per three
(NGN) years
3,200,000
Air quality 800,000 | quarterly Noise, vibration & EMF 880,000
) o 2,400,000| Pollution Control /Emmerge
Noise, vibration 600,000 | quarterly 10,900,00(
Response
Emergency Daily at | 16,000,00( Internal Monitoring 3,700,000
_ 4,000,000 _ _
Response (Risk Project environmental Internal Aud
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Construction Phase Operation Phase
Cost Annual Component Estimate
Component Estimates | Frequency Estimates per three
(NGN) years
Management of site/ (Monitor operational
PetroleurRroducts Monthly Technology, @iition of
in use) during Equipment, Facility, etc)
OPS
Water quality 3,200,000 6,400,000| Vegetation integrity &adna
Aquatic ecology . protection 350,000
Twice a
year :
Stakeholder relations
10,900,000
Management/
Visual amenities 1,200,000
Sanitation/wastes| 3.000,000| Quarterly
Health, Safety and Secur| 2,350,000
management
Vegetation integri Oncea | 350,000 House
500,000 _ o _. | 5,000 000
andFauna protect year keeping/Sanitation/Sensitiz
. 28800000 | Environmental Audit (Holist
Stakeholder relati _ .
10,200,00G quarterly External Audit of TCN faciliy 15,000,00(
Management . .
line with EIA Act 86, 1992
Health, Safety anc 1,200,000 .
_ 3,300,000 Quarterly Health, Safety and Security 350,000
Security
_ o Toolbox Training on Hazar¢ 7,000,000
Project Monitorin ) )
o 2,000,000| Quarterly material handling, storage
(Logistics) )
disposal
Monthly a| 2,000,000 Waste management | 12,000,00(
Toolbox training o the
| 500,000 _
Hazardous materi Regional
Level

IXi
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Overall estimate

Construction Phase Operation Phase
Cost Annual Component Estimate
Component Estimates | Frequency Estimates per three

(NGN) years
Develop and 4, 136, 50(
i B
Action Plan
Total per project 61,550,000 63,430,000
phase

124,980,000

Ixii
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CHAPTER ONE

INTRODUCTION
1.1  Background Project Information
Transmission Company of Nigeria (TCN) wholly owned by the Gowramge mf i responsibility
of receiving bulk electricity generated by the various power generation stations to theload control ce
across the country and out sode the country, ensuring efficiezffemtidectistnsmission, system
operation, amahproved service delivery. Huge gap between generation and wheeling capacity necessita
the launch of the TransmisdR@habilitation and Expansion Program (TREP) involving several
Developmental Financial Institutions (FDIs). The scope coveauthigerftoachieve the TREP goals,
several subset programs were established, including the Nigeria Transmission Expansion Program (N
To ensure efficiency and timely service delivery, NTEP was conceived to be develoBed in which the
constructiorf 830KV SC transmission line in theeastfAlaojiOnitsha) of Nigetaabe financed by

African Development Bank (AfDB) is one.

The Abiand Anambra States targeted at improving power supply toAbia, Anambra and Imo States, in o
to achieve tramgssion capacity of 20,000 MW by 2022.The upgrade of the transition line in Abia, Anaml
and I mo States (fAAlaoj i, |l hiala and Onitsha -
African Development Bank (AfDB). The Transmission Chgepanif &fN) is the implementing agency

and owners of the project when completed. This entire project plans reinforcement of transmission cay
enhancement of wheeling capacity of electricity, improvement of reliability of electricityesupply and rec
electric current lossesby intrtodutitgismissiom system by balancing the installed capacity across the
country.lt will contribute towards accelerated growth of the economy development and improve theso
economic activities of the communities

In line with the EIA procedural Act, AfDB operational Safeguards and in alignment with the Environm
and Social Management Framework (ESMF), this type of project needs to undergo an environmenta
social impact assessment as required by theNBIB&\of 1992.

This ESIA study will, therefore, aim to identify potential and significant adverse environmental and ¢
impacts and to propose means of mitigating them to acceptable levels. The ESIA will also conside
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capacity of existing istins to manage the predicted environmental and social issues and implement a

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

This ESIA is also prepared in compliance to the Federal Government of Nigeria (FGN) Environmental |
Assasment (EIA) Law, and the Federal Ministry of Environment Guidelines. It is also compliant to
Environmental and Social operational safeguards of the AfDB. The AfDB has various instruments
addressing the environmental and social impacts ditpealeetdopment of the NTEP1 project initiative

will trigger all the five AfDB Operational Safeguards (OSP#cludinyironmental and social
assessmer@S 2: Involuntary Resettlement: Land Acquisition, Population Displacement and compensat
OS3: Biodiversity and Ecosystem Services;OS 4: Pollution Prevention and Control, Greenhouse Ga
Hazardous Materials, Resource Effieiled@$ 5: Labour Conditions; Healthadety .

In light of the above, TCN commissioned Geomatics Nig€@alL)matedEnvironmental Consultancy

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

1 identify and assess the potential environmental and social impacts and recommend appropr
mitigation strategies anggne ESMP.

1 identify and enumerate the Project Affected Persons, Communities and their economic activi
based on AfDB operational Safeguards as outlined in the Resettlement Policy Framework.
Prepare HSE management plan for the proposed project
Prepareaansport 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 T@bkludes the following;

1 Assets management of the High Voltage Transmission System Operations as well as genera
dispatch functions.

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

1 Load forecasting and system expansion planning.
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Acquiring the necessanyllany 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 substation:
efficient Transmission and System operations,
1 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 Proponel Transmission Company of Nigeria (TCN)

Address 14,Zambezi Crescent, Maitama, Abuja
Project Manager| Engr. A. M. Abddez

Contact Email | afdb.isdb@gmail.com

1.3  Purpose of the ESIA Report

The purpose of the study is to assess the potential environoaatatgradtts of the proposed NTEP

1 project development and prepare an Environmental and Social Impact Assessment (ESIA) that inclu
detailed projegpecific, and implementable, -atand Environmental and Social Management Plan
(ESMP), which wilclude necessary mitigation measures. The ESIA will establish modalities of
implementing the rehabilitation works in line with the Nigeria Environmental policies and laws and the
Integrated Social SafeguaB®).

1.4  Objectives of the ESIA
Thespecific objectives of the proposed studies are to
1 To ascertain the viability of the project environmenyally, Socially and Economically
1 ensure compliance with national and AfDB environmental regulations and policies, industry &
practicable standards mieahtify existing/expected environmental regulations that will affect the
development while profferingstrategies for the applications of the available standards and targe
1 establish the existing state of the environment including sensitive cbmpbegmnigati area

and area of potential project influence.
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1 generate baseline data to characterize the existing environment as-ehasisoaiw

health conditions and for subsequent monitoring and evaluation of how well the mitigation meas

have been implemented during the project life cycle;

=

identify and analyze alternatives to the proposed projects, including sites, technology, layout, et

=

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

the anticipated potential environmental and sociaf itn@g@ctgposed projects both positive and

negative;

1 propose cosffective mitigation measdweislg decommissioningprestruction and operation
to avoid and mitigate identified adtwg@ets 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 a
responsibilities in its operalization.

1 Recommend an environmental management program for the rehabilitation of the project inclut
compliance, monitoring, auditing and contingency planning; provide thepbeetishioarud
consultation with regulatory andegaatory #uwrities and the public.

9 assist project design and planning by identifying those aspects across all phases of the projec
cycle which may cause adverse environmental, social, health and economic impacts.

9 Carry out consultations with relevant staksehotluding potential pr@jietted persons, to
obtain their views and suggestions regarding the environmental and social impacts of the propc
development of the NTEP project. The outcome of the consultations will be reflected in this E
reporand will be incorporated into the project design as appropriate; and

1 Provide an opportunity for interested and affected persons to be engaged/involved in the disclo

process

1.5 Scope of the Study
The study will be divided into four major @asisréoadequate 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. Socieeconomic issues.

The scope of ESIA study usually entail but not limited ioghe follow

Review of approved secondary data and literature of the proposed study/project area, review of rele
legislative policies and frameworks, consultations with relevant project stake holders, field data samplir
laboratory/statitiscal analysimf®line data acquisition, assessment of potential and associated impacts,
proffering mitigation measures to adverse an negative impacts and enhancement measures to the pc
and beneficial impacts, development of a transhmedased implenadié 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
implemented nationwide in Nigeria. If all power stations curremtistrbeiad under the Nigeria
Transmission Expansion Program, a subset of the wider Transmission Expansion Program bec
operational, the installed generation capacity is expected to improve by the end of 2022. The existin

proposed transmissiongystéem in Nigeria is shown in Figure 1.1.

TCN GRID MAP SHOWING COMPLETED/EXISTING & ON-GOING/COMMITTED PROJECTS
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Figure 1.1  Existing OrGoing and Completed Transmission and System Operation Infrastructure
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Increase in the generating capacity without a commensurable expansion in the transmission architectt
shown in Figai11.1, would result in the produced power unable to be wheeled into the national grid. Wc
still, the existing transmission system do not provide detour routes for use when equipment accidents «
and when system reliability is low. Nigeria dspecgssion in late 2015 corresponded to period when
transmission capacity (less than 40,00MW) was also at its lowest ebb (NERC 2018), implying a st
correlation between boost in economic activities and improved power availability.

1.7 Summary thedy Activities Undertaken in Line with the Ed&d@lures in Nigeria
Table 1.2 outlines regulatory requirements within the Nigerian Regulatory framework.

Tablel.2: ESIA Process in Nigeria

ESIA Step Description Status Remark
ESIA registration This stepnitiates the ESIA process proy This step hg EIA was dul
draft terms of reference, letter of Intro{ been satisfied | registered b
from the client and a covering letter the FMEn\
See Append
1.1 for ToR
Reconnaisance/Site | This step provides the regulatory autl This step hg Authority vis
verification visity the (FMEnv, affected state and LGAs Envir| been satisfied | was
Client and regulator \ Ministries and Departments respectively) conducted
the Consultant supervisory Ministry (Ministry of Works, and all
and Housing) oppoitiunto appraise t revelant
proposed project stakeholder |
the  projec
were in
attendant
Preliminary Meeting with ti#ates representatives fo| This step wg See
St ak ehol d¢kickoff befothe scoping execise and hang done Attendant
of site to the Consultant register
Scoping Scoping workshop was conducted to ga This step hg See Append
stakehol der s6 i npu]|beensatisfied | 1.1for ToR
Report writing Scoping Report was drafted from the Was done in A Draft Repo
gat hered through f has beer
submitted t
FMEnv
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Scoping Report & The scoping report contaiMngites of th Was done in M{ Draft Repo
Minutes of th Preliminary stakeholders meeting was su has beel
Preliminary to the FMEnv submitted t
stakeholders meet FMEnv
Submission tBedera
Ministry of Environm
Project Categorizatig Steps 2 and 3 provides the regulitoistry Official Terms | See Append
with the project overview, environmental | Reference wg 1.4 for ToR
and stakeholder concerns/perception [i s s u e d 0| Letter yet t
factored into the categorization process | categorization | be delivere
has beer by FMEnv
changed from
to 1 due to tH
number of PAP,
Data Gathering Data gathering exercise was conductg This wag Delegates
Exercise active involvements of FMEnv, State, LG conducted fro| from the
TCN officials August 26ih2nd | FMEnv
September 201 actively
supervised
the date
gathering
process
Submission of Dr FMEnv Specified copies of draft ESIA r{ TBD Not
ESIA report submitted Applicable
Public Disclosure This step provide avenue for the ESIA finf TBD Not
be mde available to the wider public ove Applicable
day period
Panel Review This step subject s|TBD Not
evaluation, assessment and ventilati Applicable
stakehol dersd obse
Submission of Final | On receipt of comments from FMEn| TBD Not
ESIA report incorporation, a final report is develop Applicable
submitted to FMEnv within a specifie
frame.
Issuance of Appro| This conveys the approval to construct| TBD Not
Certificate client Applicale
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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 a
information about he oponent , the ESI A con
goals and structure
Chapter 2 Legal and Regulatory Framework
Outlines the legal framework within which the ESIA will be undertaken
other environmental legislation, standagidsdatides applicable to the Proj
Chapter 3 Project Justifications and Alternatives
presents the project justification, the need/value and its envisaged su
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 t
Chapter 5 Area of Influence
Defines the areas of direct and indirect influence of the Project
Chapter 6 Baseline Assessment
Presents the approantd enethodology for the ESIA process. It also des
biophysicalandseeic onomi ¢ baseline of th
public participation process
Chapter 7 Stakeholder Consultations
Presents the list of the stakeholdersambasdisummary of the minutes of n
held with the stakeholders
Chapter 8 Impact Assessment and Mitigation Measures
Identifies and assesses potential Project impacts (biophysic&candrsi
impacts) and defines relevant mitigation meaavwoes reduce, compensa
enhance Project impacts (as applicable).
Chapter 8 Environmental and Social Management Plan
Presents the Project ESMP, organizing all mitigation, management a
requirements set out in the EIS into themajennesuhgrograms.
Chapter 10 Conclusions and Recommendations
Presents the main findings of the EIS report and recommendations fo
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 in
evaluations:

1. Legal and Administrative framework

2. Project and process description
3. State of the environment and
4

. Socieeconomic issues.

The scope &SIA 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,

= =2 4 A4 -2

assessment of potential and associated impacts, proffering mitigation measureg to adverse
negative impacts and enhancement measures to the positive anghaetseficial im
1 development of a transmissimbaseanimplementable 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 improvin
protecting the environment and makes provision for it in the following relevant sections:

Section 20 makes it an objective of the Nigeriamfateet@nd protect the air, land, water, forest and
wildlife of Nigeria.

Section 12 establishes, though impliedly, that international treaties (including environmental treaties) r;
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.
also been argued to be linked to the need for a healthy and safe environment to give these rights effec
This Chapter provides the Nigeriansacime framework and describes the relevant Nigerian legislation,
AfDBand industry standards and that the Project will follow. Specifically, this Chapter provides a sun
of

Nigerian administrative and legislative organization;

National environméatad 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 Projatgwmilaatso

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

The affected States and LGAs Environmental Edictiseavel iBgpectively

ISO 45001:2018 Occupational Health and Safety Management Systems Requirement

= =4 A4 4 A4 A4 A5 -2 -

1ISO1401:2015 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 fraategiek fandsiieving the
overall goal of sustainable development in Nigeria. Specifically, the goals of the Policy include to:

1 Secure a quality of environment adequate for good health anebkimgan well

10
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1 Conserve and use the environmental and esiureés sustainably for the benefit of present

and future generations;

1 Restore, maintain and enhance ecosystems and ecological processes essential for the functiol
of the biosphere to preserve biological diversity and the principle of opbhaymelsListaiea
use of living natural resources and ecosystems;

1 Raise public awareness and promote understanding of the essential linkages between t
environment, resources and development, and encourage individual and community participatic
enviromental improvement efforts; and

1 Cooperate with other countries, international organizations and agencies to achieve optimal us
transboundary natural resources and effective prevention or abateméouralatyans

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 instr
relating to activities that may likely or to a significant extent affect the environment. The Act sets the
and objestes of EIA and procedures including the minimum requirements for the conduct of EIA of pu
or private projects. The Act makes EIA mandatory for all major development projects likely to have ad
impacts on the environment and gives specifiogeMEre to facilitate environmental assessment of
projects in Nigeria. The FMEnv categorizes mandatory study activities into three categories: Categ
activities have beneficial impacts on the environment. Full EIA is not mandatory Caiegbeg< activitie
within the Environmentally Sensitive Area) while Category 1 activities requires full and mandatory EIA
category 1 projects ESIA are also required to acquire or present data on the two seasons prevalent |
country. Projects arelmtedinto 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 (I
used to determine projects requiring full EIA. All utilitwescal®jects, including construction of
substations and transmission power lines, are listed under Category 1 and are therefore required to und
ESIA.

11
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2.2.3 National Environmental Standards and Regulations Enforcement Agency (NESREA) Act 2007

TheAct established a body known as NESREA to be the enforcement Agency for environmental stand
regulations, rules, laws, policies and guidelines in Nigeria. The Act empowers the Agency to h
responsibility for the protection and development ofotireeetjvbiodiversity conservation and
sustainable development of Nigeriads natur al
coordination and liaison with relevant stakeholders within and outside Nigeria on matters of enforcem

enwronmental 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, rgchéectivesahdzardous waste.

They define the objectives of management of solid and hazardous waste, the functions of approp
Government agencies and obligations of industries. The Regulations mandate all industries to inform F
of all toxic, hazats$ and radioactive substances which they keep in their premises and/or which the
discharge during their production processes. Schedule 12 and 13 of the Regulations provide

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

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

The Regulations provide the legal framework for the adoption of sustainable and environment frie
practices in sanitation and control of solid wastes, hazardous wastesisctthef#geiot minimize
pollution. Part 3 of the Regulations states that all owners or occupiers of premises shall provide w
receptacles for storage before collection by licensed waste managers. In addition, the Regulations m
mandatory for faeditthat generate waste, to redugse reecycle and ensure safe disposal to minimize
pollution. The Regulations also spell out roles and responsibilities of State and Local Government Authc

2.2.6 National Environmental Protection (Pollution et in Industries and Facilities
Generating Wastes) Regulations, 1991

The Regulations prohibit industry or facility from release of hazardous or toxic substances into the air,
of Nigeriads ecosystems beyq.dhkRegulaionpferthenchargei b |
any industry or facility to:

12
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1 Establish and maintain a pollution monitoring unit within their premises;

1 Ensure on site pollution control; and

=

Assign the responsibility for pollution control to a person or bodyydberédiiedv. Section

5 of the Regulations mandate industry or facility to submit to the nearest office of FMEnv a lis
chemicals used in the manufacture of its products, details of stored chemicals and storage condi
and where these chemicals ei¢agned, 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 an
activities of the Electrical/Elec®ewtor. This Regulation covers both new and used Electrical/Electronic
Equipment (EEE/UEEE). The principles of the Regulations are anchored on the 5Rs which are; Ret

Repair and Rese, 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 N
the tranquillity of their surroundings and their psychological ywedthdatgdp noise levels. The
Regulations prescribe the maximum permissible noise levels on a facility or activity to which a persor

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

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

The purpose of these Regulations is to restore, enhance and preserve the physical, chemical and biol
integrity of the nationds s s iThHe &egelatiomadlse sesk toa n d
protect groundwater sources by regulating the discharge of hazardous wastes, fossil fuels energy an
other substances having the potential to contaminate groundwater. The Regulations also include am
others, the apgation and general provisions of water quality standards for various uses such as agricultt

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 ré#gthandimeirAct stipulates

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

13
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benefit of all people. The administration of urban land is directly under the control and management ¢

Governor,hvereas nearban land is under the control and management of the Local Government Authorit
By implication, the Governor has the right to grant statutory rights of occupancy to land while the |
government has the right to grant customary righpgioéyocst any rate, all lands irrespective of the

category belongs to the State while individuals only enjoy a right of occupancy as contained in the cert
of occupancy, or where the grants ¢tatbasdirdce e me d «
relevance to resettlement and compensation in Nigeria. The Act makes it lawful for the Governor to
statutory rights of occupancy for all purposes; grant easements appurtenant to statutory rights of occu
and to demand rent. BloallGovernment, under the Act can enter, use and occupy for public purposes an
land within its jurisdiction that does not fall within an area compulsorily acquired by the Government ¢
Federation or of relevant State; or subject to any laws malaiads or mineral oils. In summary, the

Acts gives the government the right to acquire land by revoking both statutory and customary righ
occupancy for the overriding public interest. In doing so however, the Act equally specifies that the St

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 Regulation| Summary of Provisions

Forestry Law CAP 51 The Forestry Law prohibits any act that may lead to destruct
LFN 1994 or cause injury to any forest produce, forest goosgtnyor
Propertin Nigeria. The law prescribes the administrative
framework for the management, utilization and protection of
Forestry resources in Nigeria.

Endanger Species | The Agprovides for the conservation and management of
(Control of Nigeriads wildlife and proh
International Trade | Endangered species.

and Traffic) Act CAP

14



Geomatics Nigeria ..

AP

e

,?
'f

ESIA REPORT FOR THE PROPOSED RECONSTRUCTION OF
ALAOJI-ONITSHA 330kV DC QUAD CORE TRANSMISSION
LINE

E9 LFN 2016

Harmful Wastes
(Special Criminal
Provisions etc.) Act
CAP HI LFN 2004

An Act to prohibit daerying, depositing and dumping of narstd
on any land, territorial waters and matters relatiogirtbirein
penalty for offences for individuals and corporatebodies|
prohibits all activities relating to the puromaeeation, tisih)
transportation, deposit, storage or, lsatenfifl wastes.

National
Environmental (Ozon
Layer Protection)
Regulations, 2009

These provisions seek to prohibit the import, manufacture, s
the use of ozodepleting substancesvadl as materials tbantair]
these substances.

National
Environmental (Soll
Erosion and Flood
Control) Regulations,
2011

The overall objective of these Regulations is to control erosi
flooding by checking all ehstlarbing activitipsactices or

developments for ragmicultural, commercial, industrisdsateintiz
purposes.

Factories Act (CAP
F1), 2004

The Act establishes a legal framework for the registration of
factories and to make adequate provisions reégasdifegy of

workers against occupational hazards and to impose penalti
any breach of its provisions. All workplaces are covered by t

Employee
Compensation Act,
2010

The Act provides compensation to employees who st
occupational diseases or sustain injuries arising from a
workplace or in the course of employment. Payonemergatic
(to the worker or to his dependents in case ofdeath) by the

15



Geom !NIMC ESIA REPORT FOR THE PROPOSED RECONSTRUCTION OF

ALAOJI-ONITSHA 330kV DC QUAD CORE TRANSMISSION

% %" LINE

e

rooted in the accepted principlthéhatmployédnas a duty of care
protect the health, welfaresafety of workers at work.

Nigerian Urban and | The Act is aimed at overseeing a realistic, purposeful plan
Regional Planning Aq country to avadercrowding and poor environroentafions. TH
CAP 138 LFN 2004 | Act establishes that an applicationfoddaalbpment would
rejected if such development would harmthe environment or
nuisance to the community.

EIA Procedural Provides Procedural context and guidance for the conduct o
Guidelines, 1995 in Nigeria

Natural Resources | The Natural Resources Conservation Act CAP 268 LFN 199
Conservation Act CA| Most direct existing piece of legislation on natural
268 LFN 1990 conservation. The Act establishes the Natural Resources
Conservation Council, which is empowered to address
forestry, fisheries and wildlife conservation by formul:
implementing policies, programs and projects on con$ahe
cuntryos natur al 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
development and effectise of energy manpower, supply of rural energy needs, efficient energy
technology development and use, energy security, energy financing and private sector participation
strategies are harmonized and grouped into short, mediumi aadnmlomgasuref®r 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, uigtiyboftion and s
electricity in Nigeria. The Act establishes the NERC and empowers it to license and regulate per:
engaged in the generation, transmission, system operation, distribution and trading of electricity. Th

also makes special provisions foisiioquof 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 opportul
being heard publicly in accordance with Sections 36 and 44 (1) (b) of thédrg%8s @omstitled.

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
coordinating and general surveillance over the systematic developmeuns ehdrgwaesources of

Nigeria. Subject to this Act, the ECN is charged with the responsibility for the strategie planning ant
ordination of national policies in the field of energy in all its ramifications. The mandates of ECN inc
statistical atysis 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 engéged in the genel
transmission, distribution, system operation, and trading in electricity or in any aspect in the value ch
electricity supply, including but not limited to engineering designs, installations, commission
decommissioning and maintenaneetatglower systems for the purpose of achieving safe and reliable
supply, and utilization of electricity in Nigeria. The regulation also states among other things Health, S
and Environment issues including approved Right of Way for TranBisigbiatioantes in Nigeria.
According to the NESIS 2015, Right of Way (RoW) is the distance of any structure from the middle cond
of overhead power lines of any voltage level. The approved Right of Way for different voltage Level
presented ifable 2.2.

Table 2.2Right of Wapf Transmission Lines in Nigeria

\Voltage Levels Right of Way in Metres
330kV 50
132kV 30
33kV 15
11kV 11

SourceNESIS 2015
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2.2.12.5 Acquisition of Land Access Rights for Electricity Projects Rédalations,

This is a Nigerian Electricity Regulatory Commission Act which provides a regulatory framework fo
acquisition of land and access rights for electricity projects in Nigeria. This Act also stipulates provisio
the payment of compensationeasttlement 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 licel
to ensure compliance with environmental standards. The Regulatioaseqpisition of land access

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

electricity.

2.2.12.6 Roadmap for Power Sector Reform of 2010
The Roadmap reviews anduimes plans andaegies 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 citizer
competitive rates. The Roadmap contained two core and fundamental objectives, which are;
1 To transition the Nigerian Power Sector into seativaked market by implementing the EPSRA
2005 transition (AThe Reform Objectiveo) a
T To support and i mprove service delivery | €

ServiceDeivr y Obj ecti veo) .

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
sex, religion, status, ethnic ardtigassociation. Successive governments have always demonstrated
commi t ment to upholding this and to promot e
degrees. To facilitate gender equal iidnallegalnd wo
and policy frameworks and put in place institutional mechanisms in this regard. Moreover, Nigeria,
member of the United Nations, signed and ratified the various relevant international instruments, treatie
conventions without resemvaiihese instruments have always emphasized that member nations put in
place the necessary mechanisms needed to eliminate gender discriminations, ensure equality and hi

dignity to all men and women.

18
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The government of Nigeria in 2000 adopted aPdditgnah Women, in 2006; it was reviewed and

upgraded to become the National Gender Policy. Other key government policies with gender equalit
empowerment of women frameworks include the National Economic Empowerment and Develop
Strategies (NEED®May 2004; and the Transformation Agenda of the immediate past administration wi
in developing the Vision 2020, itlze dlevelopmeStfe c i a |
policy statements that e n gopmettduiltoneguitable eontribatibn e |

of the Nigerian women, men and chil dreno.

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 Nig
women and children in akets 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 Na
Gender Policy in Nigeria focuses on:
T Contri but i onmpbowernant ahdthewradicationbosunegual gender power relations
in the workplace and economy, in trade unions and in broader society;
1 Encouragement of the participation, suppoa@eratoian of men in taking shared responsibility
for the eliminatiohsexism and redefining of oppressive gender roles;
Increase the participation of women in leadership antialkdnigjon
Ensure that through labour legislation and collective bargaining, the particular circumstances
women are considered and treturess are promoted to eliminate discrimination on the basis of
gender;

1 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 Environm
Protection Agency (FEPA) was established in 1999 through Decree No. 58 of 1988 as amended by D
No. 59 of 1992. The Ministry is the statutory goiwestinem 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 (FMPWtBrafisekponsibility for the provision

of power in the country by supervising the implementation of generation, transmission and distrib
projects in the sector and facilitating the emergence of a private sector led competitive and efficient el
power industry. The Ministry is guided by the provisions of the National Electric Power Policy (NEPP) of
the Electric Power Sector Reform (EPSR) Act of 2005, and the Roadmap for Power Sector Reform of A
2010. The Ministry has six (6) paresataht to the implementation-pfgjelsts:

1 Transmission Company of Nigeria (TCN)

1 Nigerian Electricity Regulatory Commission (NERC),

1 The Rural Electrification Agency (REA), and

1 Nigerian Bulk Electricity Trading Plc (NBET)

1 Nigerian Electricity LighManagement Company (NELMCO)

1 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 Autl
(NEPA) as aguluct of the merger of the Transmission and Operations sectors on April 1, 2004. Being ¢
of the 18 unbundled Business Units under the Power Holding Company of Nigeria (PHCN), the compar
issued a transmission licens&hiyl2006. TCN licensad/aies 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 8ulkdrppuatiava

on July 29, 2010 as the Special Purpose Vehicle (SPV) to carry out the bulk purchase and resale of el
power and ancillary services from Independent Power Producers (IPP) and from the successor genel
compani es 0 taniesdNBET purchases electritity ramnthe generating companies through
Power Purchase Agreements (PPASs) and sells to the distribution companies (DisCos) and eligible custt
through Vesting Contracts. The role of NBET is more of transactiondledgyesmgereration and

distribution companies while TCN transmit the power from Generator to Distributors and eligible Custo
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2.2.14.2.3  Nigerian Electricity Regulatory Commission (NERC)
NERC is an independent regulatory body, establishe@®R thfe2005 to undertake technical and

economic regulation of the Nigerian electricity supply industry. Essentially, NERC is set up to, lic
operators, determine operating codes and standards, establish customer rights and obligations and se
refective industry tariffs. NERC is responsible for the review of electricity tariffs, subsidy policies, prom
of efficient and environmentally friendly electricity generation and enforcing standards for electricity cre
and use in Nigeria. NERCgsllaresponsible 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 undeotmganies 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 fo
privatization of the power sectioPHCN Succpsson vi de
Companies (SCs) will be free of encumbrances from possible future litigations arising from the huge I
debts, Staff Pensions, Suppliers and third party liabilities. The core objective of the organization is to as
and administédret stranded debts and-cume assets of PHCN pursuant to the provisions of EPSR Act
2005, assume and manage pension liabilities of employees of PHCN¢ci@datsetsoof PHCN,

sell or dispose of or deal in any manner for the purpose didipayoregt of debts or other related
matters, take over the settlement of PHCNG6s F
debts and any other liabilities as may be determined by the National Council on Privatization within
from time tiime and sell, let, mortgage, dispose of, deal in any of the propertyassatmof 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 Manage
Services Limited (EMSL), is one of the successor companies established by the Federal Government
with the provision of part 1Section 8 of the Bleetrieeetor Reform (EPSR) 2005, the Supplementary
Regulation number 46/47 (B499 452) of the Federal Government Official Gazette No. 374 0f 2010 an
NEMSA Act No.6 of 2015. The main function of the agency according to the provisions of the NEMS,
205 and Statutory Regulations is inspect, test and certify all Electrical Installations in Power Plants / Sta
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Transmission Networks / Systems, Distribution Networks/Systems, and other Allied Industries
Workplaces where Electricity is used.tAdiadlgrstallations 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 Lg This law establishes the basic environmental sanitation practic
No. lof 2004 amended and enforcement) iniaAlstate. The law spells out the Abia
2013 Environmental Protection Agency (ASEPA) as a parastatal und
of the Governor, Government House Abia state. The individuals
appointment (by the Governor) see to its management, e &y
authorization, permission, registration and approval granting boq
sitting of base stations and any other associated operations
penalties for any who contravenes the provisions of the sam

upholds basic environmeatatation practice in Abia State.

Policy on Environmel This policy emphasizes state government efforts to sustainable
(2010) of the Abia environment with regards to Erosion control.

Flood and Erosio| This policy is to promote sustainable land use management by
Control and So| soil erosion and flooding hazards; achieving this through re
Conservation (2010) | exposure to rainstorms; reduction of sudziteand paved surfaces
restoration of degraded land mass.

Flood Control and Wat This policy is to forecast, prevent, monitor and manage flood
Conservation (2010) utilization of floodwater for agricultural and other purposes
management of flood plains. Abia Riverine Area Management K

This policy is to minimize rivermsor and other forms of riv

degradation such as riverbank failures, landslides and alluvial d
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Watershed Managemse
Policy (2010)

This policy enables the commencemerirdinated/holistic/integr;
management of natural resourced; heter, vegetation, etc. ¢
watershed basis to ensure resource conservation through the
of land and soil degradation and maintenance of water quality

environmental sustainability.

Flood
Control
Suppot System (2010)

and Erosio

Manageme

This policy aims at supporting a reliabldatg database and integr
management system as tools to support all erosion and control

Basic Environmental L3
No. 1 of 2004 amended
2013

This law focuses on the regulatidnenforcement of Environm
Sanitation Practice in the state. It also spells out ASEPA as a par

the office of the governor.

Imo State Imo State Environme| This Law was provided by the state with thabjewine of abati
Protection Agency Law| environmental pollution across the state. All residents, factorig
and parastatal are subject to this Law.
Imo State Bureau | This law focuses on the regulation and enforceEmsiromment
Sanitation & Transport | Sanitation Practice in the state.
Anambra Environmental Protec| This Act was provided by the state with the main objective
State Agency Act environmental pollution across the state. All residents, factorie
and parstatal are subject to this Act.
Waste Managem¢ This Acts provides for the effective development and main
Agency Act sanitation in all areas of the State. The law further provides
disposition of excavated silt or earth ancbo#terction materials 4
any construction project or repair works. Open burning of wasteg
with stipulated penalties.
2.4  Abia, Anambra and Imo States Affected LGAs Bye Laws on Environment

The project would trigger all the envirommeémaste management bye laws of all the listed affected

LGASs.
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International Conventions and Agreements applicable to the sector

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

Environment&onventions and Treaties that are relevant to the energy sector. A list of some of the relev

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

Nigeria are presented in Table 2.4.

Table 2.4:8ected international agreements and conventions to which Nigeria is a signatory

S/IN Regulations Year
Adopted

1 United Nations Framework Convention on Climate| 1992
(UNFCCC)

2 Basel Convention on the Control of Tran boundary M 1989
ofHazardowastes and their Disposal

3 Montreal Protocol on Substance that Deplete the Ozong 1987

4 Vienna Convention on the Ozone Layer 1985

5 Convention on Conservation of Migratory Species of Wil 1979

6 Convention on the Protection oiénkl Cultural and Nat 1975
Heritage (world Heritage Convention), Paris

7 Convention to Regulate international trade in Endanger| 1973
of Fauna and Flora (CITES)

8 ILO c155 and R164 2001; Management of workplace |
Safety and Cntirodl Workplace hazards

8 Convention on the Conservation of Migratory Sp| 1988
WildAnimals (CMS or Bonn Convention) (Signatory only

9 African Convention on the Conservation of Nature al 1968
Resource

10 Paris Agreement 2015

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

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

24



- -

Table 2.5: WHO and FMEnv regulatory standards

ESIA REPORT FOR THE PROPOSED RECONSTRUCTION OF
ALAOJI-ONITSHA 330kV DC QUAD CORE TRANSMISSION

LINE

PHYSIECHEMICAL WHO /FMErimit

PARAMETERS SOIL SURFACE | SEDIMENT GROUNDWATER
WATER

Colour 20

Temp (°C) <40

pH (HO) @ 24€ 69 6.59 6.51 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 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) 15 37.7 0.3

Copper (mg/kg) 0.1 1 0.3 2.0

Lead (mg/kg) 1.0 0.01 35170 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 2.6resents WHO Guidelines for community noise.

Table 2.6: WHO Guidelines for Community Noise

SpecificEnvironmeni Critical Health Effect(s) LAeq(dB) | Time LAmax, fas
base (dB)
(hours)
Outdoor living area | Serious annoyance, daytime 55 16 -
evening.
Moderate annoyance, day 50 16 -
and evening.
Dwelling, indoors Speecintelligibility and mode| 35 16
annoyance at daytime 45
evening. 30 8
Inside bedrooms
Sleep disturbance at night.
Outside bedrooms | Sleep disturbance, window | 45 8 60
(outdoor values).
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School classroms g Speech intelligibiliysturbanc| 35 During | -
preschools, indoors | of information extract class
message communication.
Preschools bedroon| Sleep disturbance 30 Sleeping| 45
indoors time
School, playgroul Annoyance (external source) 55 During | -
outdoors play
Hospitals, wardrool Sleep disturbance at nighttim 30 8 40
indoors
Sleep disturbance at daytim¢ 30 16
evenings.
Hospitals, treatmq Interference with rest |#1 - -
rooms, indoors. recovery.
Industrial, commer( Hearingmpairment 70 24 110
shopping and trai
areas, indoors a
outdoors.
Ceremonies, festivf Hearing impairment (patror| 100 4 110
and entertainme times/year)
events.
Public address, indg Hearing impairment 85 1 110
and outdoors
Music throud Hearing impairment (frelel| 85#4 1 110
headphones/earphol value)
Impulse sounds fr{ Hearing impairment (adults) | - - 140#2
toys, fireworks a Hearing impairment (children 120#2
firearms.
Outdoors in parklg Disruption of tranquility #3

and conservation are
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#1:. As low as possible; #2: Peak sound pressure (not LAmax, fast), measured 100mm from the eal
Existing quiet outdoor areas should be preserved and the ratio of intruding noise to natural backgrou
should be kept low; and #4: Under headphagoted,tadeeteld values.

Source: WHO Guidelines for Community Noise, 1999

2.6 The African Development Bank (AfDB)

The E&S safeguards of the AfDB are a cornerst
environmental sustairtalyili i n Af ri ca. The Bankds I ntegratedsS
the sustainability of project outcomes by protecting the environment, social conditions and people fro
potentially adverse impacts of projects.

The ISS consists of foterrelated components as summarized in Figure 2.1

Integrated safequards poficy Dedaration of commitment to environmental and sodal
statement sustainability and to redudng risk of non compliance

Short and focused policy statements that follow Bank
commitments and establish operational parameters

Operational safequards

Procedural and process guidance
(documentation,analysis, review,and reporting) at each stage
of projet cyde

Guidance notes revised IESIA Detailed (methodological sectoral and thematic) guidance on
quidelines integrated environmental and sodal impact assessment

Figure 2.1: Structure of the AfDB ISS

2.6.1 The Integrated Safeguards Policy Statement

This describes common objectives of the Banké
be applied to current and future lending modalities and it considers the various capacities and neec
regional member countries in both the public
Statement sets out andmespdhshilitesfor daivenng thedSBMo ensure the s
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 addre
social and environmental impacts and risks. Bank staff use due diligence, review, and supervision to e
that, clients comply with these requirements during project preparation and implementation. Over tim
Bank may adopt additional safeguarcememisr or update existing requirements to enhance
effectiveness, respond to changing needs, and reflect evolving best practices. The five OSs are preser
Table 2.7. The OSs are intended to:

1 Better integrate considerations of E&S impacts intod@ianis epgromote sustainability and
longterm development in Africa;

1 Prevent projects from adversely affecting the environment and local communities or, whe
prevention is not possible, minimize, mitigate and/or compensate for adverse efgects and maxir
development benefits;

1 Systematically consider the impact of climate change on the sustainability of investment projects
the contribution of projects to global greenhouse gas emissions;

1 Delineate the roles and responsibilities of the Bankmogdets lor clients in implementing
projects, achieving sustainable outcomes, and promoting local participation; and

1 Assist regional member countries and borrowers/clients in strengthening their own safegua

systems and their capacity to manage BE&S risk

Table 2.7: AfDB Operational SafeguardsOS1

Operational Description Triggered/Not
Safeguards Triggered
OS. 1: This overarching safeguard governs the process of d| Triggered

Environmentalandsoja pr oj ect 6 s e n categooyand ¢he resalting :

assessment

OS. 2: This safeguard consolidates the policy commitmeg Triggered
InvoluntaryResettlem( requiremensset out i n the Bank?o:
LandAcquisition, and incorporates a few refinements designed to imp

PopulatioDisplaceme| operationaiffectiveness of those requirements

and compensation

29



Geom !NIMC ESIA REPORT FOR THE PROPOSED RECONSTRUCTION OF

e

_
‘?‘%}4

ALAOJI-ONITSHA 330kV DC QUAD CORE TRANSMISSION
LINE

OS. 3: Biodiversity an This safeguard aims to conserve biological diversity and f Triggered
Ecosystem Services | sustainable use of natuedources. It also translates
commi t mentsin the Bank©os
management irdperational requirements.
OS. 4: Pollution This safeguard covers the range of key impacts of | Triggered
Prevention and Contr| wasteand hazardous materials for which there are
Greenhouse Gases, | internationabnventions, as well as comprehensive-spcsfig
Hazardous Materials,| and regionatandards, including greenhouse gas accoun
Resource Efficiency | othemultilateral development banks follow.
OS. 5: Labour This safeguard establ i s he dTriggered
Conditions; Healthanor cl i ent s concerning worKk
Safety abuse or exploitatibalso ensures greater harmonization w
other multilateral development banks

2.6.3 Environmental and Social Assessment Procedures (ESAPs

The Bankos

ESAPs details the specishouldfollpwt®m c e d u

ensure that Bank operations meet the requirements of the operational safeguards (OSs) at each stage
Bankb6s project cycl e. lts adoption and i mpl e
operations and improve projectntegcdhe ESAPs will help to improve deeisiog and project

results by ensuring that Biaakced operations conform to the requirements laid out in the operational
safeguards (OS) and are thus sustainable.

2.6.4 E&S Assessment of Nigerian Pedi@nd Legislations and AfDB Safeguard Systems

The Nigerian E&S Safeguards system addresses most of the key elements of E&S Safeguards for pr
involving multiple subprojects, and the required differentiated trektenebleofjroups which are
adequately addressed by the AfDB safeguard systems. Apart from the gaps highlighted above, the
challenge facing E&S safeguarding in Nigeria is the overlapping functions of different agencies in relat

enforcement bse 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 safeg
systems will be implemented. However, in the event of divergence and gaps bajulagarib¢hevo re

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

2004

Key Element Nigerian Provisions AfDBIntegrated Provision to be adopte
SafeguardyStem by NTEP 1 Program

ESMF fdProjects | NotanationdRequiremer OS1: Environmenta| OS 1: Environmental

Involvingnultiple and social assessme and social assessmen

Subprojects.

Screening EIA Act Cap E12 LFN | OS1:Environmental | OS1Environmental
2004 and social assessme and social assessmen

Scoping EIA Act Cap E12 LFN | OS1: Environmenta| EIA Act Cap E12 LFN

and social assessme

2004

Environmental and
Socialmpact
Assessment

Guidelire

EIA

Procedural

1995EIA
Sectorabuidelines

for Power Sector, 2013

Guidelines,

IESIA Guidance Not

IEIA Sectoral Guideling

ESAP

for Power Sector, 2013
andESIA
Guidanctlotes ESAP

Environmental

Categorization

ElAProcedur&uidelineg
1995Categories I, Il & 1

OS 1 Categories 1,
3,andFIforoperations
Involvingending to
Financial

intermediaries.

OS 1 Categories 1, 2,
3, and FI for operation
Involvingendingo

Financiahtermediaries

Environmental and

Social Assessmen

EIA Act Cap E12 LFN
004

OS1 Environmental

and social assessme

OS1Environmental

and social assessmen

Environmental and
Social Managemel

Plan

EIA Act Cap E12 LFN
2004

OS1: Environmenta

and social assessme

OS1Environmental

and social assessmen
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Consultation and

Participation

EIA Act Cap E12 LFN
2004

OS(include
provision of IESIA
Guidancslotesn

consultation)

OS 1 (include provisio
of IESIAuidancBlotes

onconsultation)

Involuntary

Resettlement

-Land Use Act CAP L5
LFN 2004Acquisitionof
Land AccessRights for
Electricity Project

Regulations, 2012

OS 2involuntary
Resettlemeritand
Acquisitiofopulation
Displacemeand
Compensation

OS 2: Involuntary
Resettlement: Land
Acquisition, Populatior
Displacement and
Compensation

Compensation

Cashcompensation
Isgenerally made base!
UporMarketalue.Whilst

in principle there
allowance for -kind
Compensatiam

Replacemenf assets,
Cash compensationis

common practice

OS 2: Affectdtersons
are compensated fol
their losses at f
repacement costhey
can be offereda rar
of differen
compensation

packagesiesettlemer
assistance &velihooc

improvement options

OS 2: Affected Person
are compensated for
all their losses at full
replacement cosfThey
can be offered arange
diferentompensation
packages, resettlemer
assistance& livelihoo

improvement options.

PollutiofPrevention
AndControl

National Environmental
Protectio(Pollution

Abatement in Industrieg
AndFacilitie&enerating
WasteslRegulations, 199
And

Environmental

Nationa

(Surface & Groundwate

Quality Control]

Regulations 2011

Operationahfeguard
4i Pollutioprevention

And  control of
hazardous
Materialandresource
efficiency

Operational safeguard
471 Pollution preventior]
and control, hazardous
materialand resource

efficiency
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Greenhouse Gase!

National Environmental
Protectio(Pollution

Abatement in Indust
and FacilitiesGeneratin

WasteslRegulations, 19|

Operationahfeguard
4i PollutionPreventio
andcontrolhazardous
Materialandresource
Efficienc{Special
screening for GHGs
also consideredinder
0S 1)

Operational safeguard
471 Pollution preventior]
and control, hazardous
materials and resource
efficienc{Special
screeningfor GHGs is
alsoconsidered under
1)

Waste and
Hazardous

Materials

- National Environments
ProtectioManagement
Of Solidand Hazardg
WastesRegulations, 19!

-Harmful Wastes (Spec
Criminal Provisions etc|
Act CAP HI LFN 2004

Operational safegu
47 Pollution preventic
and controhazardou
materialand resourcg

efficiency

Operational safeguard
471 Pollution preventior]
and control, hazardous
materials and resource

efficiency

Resourcesnd

Conservation

NaturalResources
Conservatiohct CAP
349 LFN 1990

Operationakafeguar
3:

Biodiversity and
Ecosystem Services

Operational safeguard
3: Biodiversity and
Ecosystem Services

Labour Conditions

Employee Compensatid
Act,2010Qabour Act, 199

Operationakafeguar
51 Labourconditions
healtrand safety

EmployeeCompensatid
Act,2010 Labour Ac
1990

Health and Safety

Factories Act (CAP F1)
2004

Operational safegu
S
healthand safety

Labourconditions

Operational safeguard
57 Labour conditions,

health and safety
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NaturaHabitat

and Biodiversity

Forestry Law CAP 51 L
1994Endangerefipecieq
(Control
Trade and Traffic) Act.
11 1985. Natu
Resources Conserva]
Act CAP 349 LFN 1990

of Internatic

of

Operationakafeguar
3:
Biodiversity and

Ecosystem Services

Operational safeguard
3: Biodiversity and

Ecosystem Services

Gender

National Gender Policy
2010

Special consideratio
IS given to the needs
and rights of women
In thecontext of
Gendevulnerability,
Theclienmust
consider theocial
andpoliticatonstraints
th

and barriers

women may face.

There is the need for
project considerthe
implications of t#dDB
Gender Marke®ystemn
and how talesign an
implemeran appropriat
Gender Action Plarthier

sub projects

Vulnerable Groups

SomeNigeriampolicies
address theeeds of
vulnerable people, such
as the GendEeolicy,
Child NEE|

framework.

Actor
However
there are no specific
provisions related to E

Assessment

OS 1: Environmenta
and sociassessmen
Special attention i
given to vulnerabl

groups.

OS 1: Environmental
and social assessmen
Special atterios
given to vulnerable

groups.

Differentiated
Measures for

Vulnerable Group

No provisions

Provision fq
differentiated

measures for inclusiq

(Provision for
differentiated

measures for inclusion

Environmental

EIA Act Cap E12 LFN

ESAP

ESAP
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Disclosure and EIA Act Cap E12 LFN | OS 1: Environment{ OS1Environmental
Access to 2004 and social assessmg and social assessmen
Information
27 TCN&és HSEQ Policy

TCN has a comprehensive Health, Safety and Environment policy psepargdPafid (World bank

project) the past 12 years which are usually given to TCN EPC Contractors and all parties involve
construction activities /works of 33/132/38tatiend and 330kV and 132kV transmission lines. The EPC
contractor shall beuiegd to submit his HSE Policy alongside his bidding document and the TCN HSI
Policy shall be handed also over to the EPC along with the project ESMP a Month after the kick off m
at the project sites.All parties that will be involved in thisgprapeaply with the HSEQ Policy of TCN.

The SHE&S Philosophy is anchored on:

=

= =4 4 -

T

Safety First

Management of workplace health and Safety and Management of workplace Hazards (ILO C
and R164)

Nobody Gets Hurt during project planning and execution.

Safetyandecur ity are the projectds highest pri
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 reqt
to safely operate and mainparating facilities.

Safety is everybodyds concern and responsi

The Construction SHE&S Management System is to be established prior to construction based on the

philosophy and the requirements of following at minimum:

T

= =2 =4 =

OHSAS18001:2018 Occuptidealth and Safety Management Systems Requirements;
ISO9004:2018 Quality management systems: Requirements

1ISO14001:2015 Environmental management systems: Requirements with guidance for use;
Local Norms, Rules and Regulations for Health, Safetyremenadirotection;

Wor kmends Compensation Decree/ 1987;
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1 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 rel
stakeholdexghichshall be directed by the Financier {Af@B)h 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 pi
the air, land, wattarest and wildlife of Nigeria. Sections 33 and 34 which guarantee fundamental hum:
rights to life and human dignity, respectively, can also be linked to the need for a healthy and
environment to give these rights effect. The executiveheofguslation approves all national policies

including the National Policy on Environment.

2.82 Federal Ministry of Environment

The Federal Ministry of Environment is responsible for impétientaisoall environmental policy of

the Country.has the responsibility for verification of the project sites dugngrididisistdyvill be

responsible for review and disclosure of this ESIA reporplententation thropghel review with

experts, issuance of approval to next pipagedafimplementation, Monitoring the Impact mitigation
processes during ESMP implementation by the EPC Contractor and finally certification at the end ¢
project cyclé@he Ministry will also be responsbiwii@nmental Audit moniteingvand compliance
enforcemenalong wittvaste management in the operationgithge the decommissioning phase

They widinforce wésManagement in line with athkhédwn Regulatsoand guidelinesGoinventions

to which each niiéied waste ah belng, eg. Basel, StockolamdMatreal proto)iclimate change,

etg as it relates to transmission lines and their associatedssub station

2.8.3 Transmission Company of Nigeria
Transmission Company of Nigeria (TCN) manages theatsatigstgrirnetwork in the country.
TCNb6s |icensed activities include electricit)

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

GenCos and the DisCosd Feeder Substations.

2.84 Project Implementation Unit
This is a unit established by TCN with responsibility for the elinkty ehdIdAfDB funded projects,
including planning, ESIA/ESMP, feasibility and RAP, engineering, procurement of, EPC contra
supervision of the construction by. (ERLCis headed by a substantive Project M&uatermore,
the PIU shall ensure:

1 The ESIA and RAP studies are conducted in line with legal requirements as well as requiremen
the lender
Proper implementation of the ESMP
Supervise the EPC contractor duengplementation of ESMP in thstrgotion stage
conjunction with the Owner Engineers in Project Department to ensure implementation
management measures
Provision of information on activities and consultations with the PAPs
Maintain an inventory of the assets to be resetttkdaaled aaluation of the compensations
Ensure proper information and participation of PAPs and affected communities
Management of compensation payments
Monitoring the resettlement work

Implementation of commapiyoved projects financed thtbedPC contractaxad

= =4 A4 4 A - -

Production of monitoring reports on ESMP and Health and Safety implementationscompliance
through the project cycle either Monthly or quarterly or as often as the repofi®@are required
eithethe Bank or Regulators.

2.85 Electricity Distribution Companies (Port Harcourt)

There are two electricity distribution companies in this project area which are part of 18 distribution comj
unbundled from defunct PHCN during electricity reform in 2005. They are mispdngiioig for
electricity to homes and other consumers within-t@aitdhajdistribution zones. This role makes them

the direct customers of TCN and a major stakeholder in ensuring improved electricity supply to const

and realizing other objestof this project.
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2.86 Imo State Ministry of Petroleum and Environment (ISMPEnNv.)

The Imd@tate ministry of petroleum and environment is charged with the obligation of developing &
implementing environmental policies, formulating, prdgreimg and legislation, environmental
protection and control, environmental technology including efficient implementation of research

development.

2.87 AbiaState Ministry of Physical Planning and Urban Development (renewal) (AbSMPPUD)
T h e B eareenmndatesis to strengthen land administration, acquire, prepare, allocate and register
land transactions as well as the physical planningoahrmmentres in the state. The Bureau Abia state
Ministry of Physical Planning and Urban Devélepewal) (AbSMPPUD) has is an agency under the
ministrydés supervision.

The functions of the Agency include

Land acquisition

Compensation

Land allocation

Processing of Certificates of Occupancy for production and collection

Registration of land transactio

Change of land use purpose

Merger of land titles

Renewal of land ownershiy (&)

Conversion of land titles

Nonurban services (planning recommendation, building plan approval)

Geographical information services

= =4 A4 4 A4 -4 A5 -5 -5 -5 -2 -

Project management of metropolitathandJrban Roads

2.88 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 perditsnastee development of

environmental science and technology and advise the government of the financial and material require
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for the implementation of such plans; to establish a mechanism to predict ecological disasters; identi
problems ofalnage and sewage systems and carry out measures to improve, protect and remedy th

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

2.89 Abia State Ministry of Transport (ASMT)/ Anambra BitsteyNf Transport (AnSMT)
The major roles of the ministry are;
1 To formulate and implement effective policies in respect to road transportation to ensure |
adequate road safety measures are put in place across the state.
1 To ceordinate the creatiof motor parks, identification and development of railways and river
transportation.
1 To ensure effective and efficient movement of goods and services that willemoimance socio
growth throughout the states.

2.810 Abia State Ministry of EnvironrngRSMENV)

Abia State Ministry of Environment is charged with the obligation of developing and implemen
environmental policies, programs and legislation, environmental protection and control, environm
technology including efficient implemeniftadeaarch and developménthis project what is their
functions. We are working with FMENv. not soley the state. The FMEnNv brings in people from the state

area of waste management and pollution control.

2.8.1 Anambrettate Ministry of Enanment (AnSMEnNv)

Anambra state ministry of environment is charged with the responsibility of formulating, enforc
coordinating policies, statutory rules and regulation on solid waste collection, disposal, general environr
protection and flood adnir the state. To also ensure the attainment if a clean, beautiful and sustainabl
environment across the state through the application of the best practices in the management of
environment, to initiate, implement and monitor all issueslmelatanghange in order to mitigate the

negative impact of climate.
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2.8.2 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 cre

the indigent women from donor agencies (UNICEF, UNFPA) strengthen the capacity of caregivers,
NCOS, and CSO sensitize Abia wonhenigsues of child rights, HIV/AIDS, harmful traditional practices
initiate programs that promote the economic empowerment of women provide decent health care deliv:
reducing maternal mortality and morbidity by collaborating with the thimisthatsfdstaéngthen the

chil dés parliament through seminars exchange

2.8.B Anambra state Ministry of Lands, Survey and Town planning (AnSMLST)/ Imo State Ministry
of Land Survey Housing and Urban Planning. SISVP)

The Ministry of these states is vested with the authority of land administration. They are also charge
the survey of state lands, determination of land use and control, compensations, housing policies and
development. The ministrysis @sponsible 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 safeguardir
environmental resources of the resgettimet e s f or achi eved sustainab
supervisory ministry on issues concerning environmental protection. This should be so stated to justi

inclusion of the state ministries and agencies under the regulatorytframepoork of

2.8.1 Local Government Areas (LGAS)

The project will pass through sixteen LGAs, four in Abi@s&aima, Aba North, Aba South,
Ugwunagbobo, four in Anambratstatesigo, Idemili south, lhiala, Ogbaru and eight inQwestate
municipal, Mbatoli, Ngokpala, Owenorth, Owemiest, Oreast, Oruwvest, Njaba. These LGAs are
involved in the ESIA approval process. According to the EIA act, the LGAs will have representatives
panel that will review the report and adWseisher 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 prt
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2.8.5 The Customary District Councils

The line route will pass throughtnd Ghio ms as several villages wunde
of chiefdom) have important role to play in the project with respect to mobilization of the community me
to support the project, grievance redress, peace and security of pgnsmmiednddacilities to be
installed. Close contact and regular consultation shall be maintained with customary chiefs throughot

life of the project.

2.9 ESIA Terms of Reference
I n Iine with the Nigeri a0 ®m&dfRefeemce (Tarifar thaBESIAg U i
of the proposed project was developed, for th
an initial assessment of the environmental issues relating to the proposed project. The ToR was app
by FMEnand a one season waver for field data gathering exercise was issued Tdretispguriiect.
objectives of the ToR were to:
1 Define the relevant framework of legal and administrative requirements for EIA of the propo:
project;
1 Outline the genesabpe of the ESIA study including the overall data requirements on the propose
project and affected environment; and
1 Define the procedures and protocols for identification and assessment of associated and potel
impacts and for selecting appropeatnpon, reduction, and control as well as enhancement
measures for such impacts; and eventually developing an effective Environmental and So
Management Plan (ESMP) for the project. The ToR has been approved by the FMEnv.
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CHAPTER THREE
PROJECJIUSTIFICATION AND ALTERNATIVES

3.0 Introduction
This chapter discusses the justification for the project and as well as description of all alternatives consi

to ensure that the least environmentally and socially damaging alternative was selected.

3.1 Project Justification

Need for the Project

Although theansmission capacity 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 availe
cansumers at all time. The suppressed demand is extremely large (estimated to over 10,000 M
Consequently, the average annual electricity consumption per capita of Nigeria (144.5kWh) is one c
lowest on the continent (480.3kWh faltarta Africa ab@59.1kWh for middieome countries).

The absence of reliable supply of electricity
of power supply capacity compared to demand, load allocation has been implemented rationwide in Ni
Businesses experience an average of 239 hours of power outages per month while more than 60% ¢
population does not have access to electricity. As a result, a very large number of residential consut
businesses and industries rely on expéesiveuad petrol generatorsg8edration of electricity is
estimated at a minimum of 6,000 MW, almost equivalent of the available generation capacity on the gri
use of diesel and petrol generators contributes significantly to air aridnpoigechotiagatively

impacts the quality of life of the people of Hggm@aally those of women and young girls. Energy poverty
disproportionately affects women because they are primarily responsible for energy generation and

homes (cookirtgating and lighting).

Nigeriads transmission system managed to eva:
operating well below international reliability and security standards, only managed to evaluate a record
MW on February 212 . Fichtnerdés (2017) Transmission EX
between power generation and transmisg@6AMWb as at December 2015. Planned power generation
investments by gas, hydro, photovoltaic and wind fired poweraddfatithes provide more available

energy requiring transmission.
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There is therefore an urgent need to increase transmission capacity to sustain economic development
country because there is a strong correlation between improved powemndvadabdityica

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 f
people of Abia, Anambra and Imo Statesin particular, and the economy ofraligegiaimgpzoas.
The following few are worth mentioning;
1 Improved and more reliable electric power supply.
Improvement of the wheeling capacity and stabilized the grid connection
Enhances productivity and efficiency in both public andarizat®ns
It helps to develop and promote small, medium -scaldaggeerprises thereby creating direct
and indirect employment opportunities.
It helps to improve the security of lives and properties.
General contribution to climate change threradhreduction of the used of personal power
generating sets. Reduction in green house gases from generating sets that eventually impg
negatively on the climate and the consequent climate changes
General improvement of the standard of livinmpfuritive.
Improve the revenue base of the country by increasing the economic activities that have acces

electricity

3.3 Envisaged sustainability
The general sustainability principles (technical, economic, environmental and sobmle¢sagrguided t

of the project are set out below.

3.3.1 Technical Sustainability

The proposed project is technically feasiblebecause, it is professionally designed, and the technc
employed is readily available. The proposed route selectionohaslersd the accessibility for
maintenance works after commissioning. Demand for power to drive industrial, and residential concerr

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 exelfRgjidedlmelow which shows an exponential

growth in demand.

Demand forecast

Total demand (GWh)
\

Source: Fitchner (2017)
Figue 31 NationaDemandrorecast of Nigeria

In the short term, the project will be funded by debt from development finance institutions. However,
medium to long term after operation, the return on investmeniavaniEEdeagsuring loan repayment

promptly. The availability of skilled and unskilled labor force in the project area, functional TCN organiz:
structure, presence of up takers and deployment of good industrial best practices in coggtruction techr

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 ecosy:s
and to avoid buift areas as much as possibladdlition, practical mitigation measures have been
proffered for the identified environmental impacts of the ExisDnigshladjransmission line project

and TCN is fully committed to comply with the relevant applicable national enviappieaiti laws,
international conventions and AfDB environmental and social safeguard requirements. Furthermore, T
also committed to implementing the ESMP developed to further guarantee the environmental sustaine
TCN has full department thatdsaenaNironmental matters. The HSE department is headed by an Assistant

General Manager who reports directly to the Managing Director. Significant number of ESIAs
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environmental audits studies has been conducted in the past by TCN. Hencegtheichbskiltbe t

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 redes
to accommodatethe identified snpacthe ROW among others shall ensure the environmental
sustainability of the project. The application of standard industrial practice during construction
implementation of the project shall also ensure the environmental sustainability Tiethe project.
implementation of the stand alone ESMP shallensure continuous safeguarding of the Environmenta
Social components for ensured sustainability

3.3.4 Social Sustainability

The project has secured thanbafithe pgte due to their quest for electricity availability for socioeconomic
activitiesOne of the benefitsof this project isto enhance the socioeconomic activities of these peopland
to create job opportunities for unemployed indigenes. Therebydrehtirasaeoilne seemnomic

activitiesf the communities thereby supporting the sustamadbdition, TCN is committed to effective
and continuous stakehol dersd engagement s and
Resettlement Action Plan (RAP).

TCN is committed to comply with applicable national social laws, releadcointemtatits and AfDB
safeguard requirements. While AfDB is also committed to training and re training of the PIU team mer
on environmental and social management risks.

The continuous i mplementati on opolicieshr@aughBuathek 6 s E

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.

341 6Dwot hi ngé Option

The first projectnhophiongbcopsidepredihiwasopheond
the shortage of electricity supply, which has also been inefficient, inadequate, and unreliable. The u
domestic anddunstrial generators to power homes, offices and industries will escalate. And this will resul
increased gaseous emissions with its associated health effects as well as increased greenhouse gas e

Furthermore, economic growth will be stifesdr&;hirs option weected

45



Geom !NIMC ESIA REPORT FOR THE PROPOSED RECONSTRUCTION OF

ALAOJI-ONITSHA 330kV DC QUAD CORE TRANSMISSION

% %" LINE

e

3.4.2 Delayed Project Option

This would arise if a situation of civil unrest or public opinion is against the development, or the s
economic and cultural impacts of the project are not favorable, givetigaviaiabjgions. 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 gene
plants, soe power evacuation is delayed. The use of domestic and industrial generators to power hon
offices and industries will also be proldhgadill result in increased gaseous emissions resulting in the
increase in green house gas which enhancesagioirg effect that leads to Climate change effects;
therefore, this option vegected

3.4.3 Project Implementation Option
The third option considered was the execution of the proposed project as planned. This option was acc
because it wik-tottleneck the grid around the largest demand center of Abia, AnaiStatesnd Imo

provide a more secure and reliable energy supply with all the benefits listed under Section 3.2.

3.5 Analys of Alternatives

3.5.1 Design/ Technology Akéxes

Several design alternatives were considered including:
1 Overhead versus Underground Transmission
1 Conductor type
1 Tower type

3.5.1.1 Overhead vetdnderground Transmission labke<

Electrical power is transmitted through either overhéadspomnanderground 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 chc
which method to use is influenced by voltage, cost, safety, type of application, amhddé8drifactors.

presents a comparative evaluation of both system types.
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Table 3.1: Overheddrsus Underground Transmission l@ables

Design

Consideration

Alternatives

Considered

Preferred

Alternative

Justification

Transmission

line design

Overhead

Underground

Overhead

Overhead transmission lines possess the following cc
advantages over underground

1 Increased life expectancy,

1 Enables fault detection and repair,

1 Higher voltage carrying capacity,

1 Accommodate large size of conductors,

1 heat dissipation,

1 Easier and less expensive to install and construct in instz

construction,

This TL design type is associated with issues related to py
safety; effect of lightening discharge, interference, volt:
drop, environmerapact, high installation cost, and land use
can be effectively mitigatéthderground TL has lesser
comparative qualities to overhead lines in following areas;
1 Lower life expectancy,
fDoesndt fault detection ar
1 Lower voltage carrying capacity,
1 Lesser conductor sizes,
1 Lower heat dissipation,

9 Ease in installation and construction,

Tubular

1 Has a diagonal shape

1 Very convenience

9 A bit costlier than the lattice

9 Varies in height between100m
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1 The choice of towers type is dependent on th

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 Alternatives | Preferred | Justification

Consideration | Considered | Alternative

Foundation Tyy Concrete Concrete |f1t is durable, less expensive, accommodates variety
spread footin( spread accommodates both light and heavy towers,
Raft footing 1 It is durable, less expensive than the othyetidnsg accommoda
Foundation only poor soils and light towers
Pile 1 It is durable, less expensive, best for only swampy soils, acc
Foundation 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

Table 3.3: Conductor Type Alternatives

Design Alternatives Preferred Justification

Consideratior] Considered Alternative
Gaptype ZFaluminun 1 Long life span, corrosion resistant, very high current cg
conductor ste| Gaptype Z9| conductivity, low sagging at high temperature, Higk
reinforced (GZTACS aluminum resistingrpperties

Aluminum  Conduc conductor ] Long life span, poor corrosion resistant, high current ca

Conductor tyg Steel Reinforcq steel conductivity, low sagging at high temperature, High
(ACSR) reinforced resisting properties
All Aluminui (GZTACSR) |f Short life span, corrosion resistant, high current cag
Conductor (AAC) conductivity, High sagging at high temperature, lov
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resisting properties

3.5.4 Number of Circuits Alternatives

Table 3.4 presents the alternatives of using thelsuidéeor mukgircuit transmission lines for the

proposed project.

Table3.4 Number of Circuits Alternatives

Design

Consideration

Alternatives Considere

Preferred Alternative

Justificatio

Number

conductors

0

Single circuit conductqg

MultiCircuit conductors

Double circuit conduct

Double circuit conduct

1 higher E & S footprint and
1 low voltage carrying capacity and
1 Low construction and maintenance cost

1 Absence of EMF coupling effect

1 high capitaloutlay for construction
maintenance cost

1 High voltage carrying capacity

1 Presence of EMF coupling effect

1 Reduced E&S footprint,

1 High voltage carrying capacity
1 Moderate construction and maintenance
1 Reduced Exfootprint,

1 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 typ

based on considerations of Design, Detailing, Tower cost, transportation and erection as shown in Tab
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Design Alternativeg Preferred Justification
Consideration| Considered Alternative
Tower type Lattice Lattice ani{f Can be easily adjusted to accommodate severa

Tubular

Tubular tower

circuits and various conductor types
1 Less expensive and easglincate
1 Can be easily bundled and transported

1 Extremely flexible on site

1 Can be used in areas with reduced RoW due to enci
9 Can be adopted in areas with huge social concern
and Onitsha

1 It is more difficult to transport

1 It ismore expensive than the lattice. ($1,560/Ton as
September, 2019 source: odimegle)

1 It has height ranges fro-106m

9 It is mostly used when there is contention with the

clearance and SAG
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CHAPTER FOUR
PROJECT DESCRIPTION

4.1  Introduction

The proposed Alagpnitsha 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 tabke aircuit Quad Conductor of 330kV type with a total

length of about 138 km, between the existing TCN substation/dtidIStite, [hiala (in
Anambr&tate)and Onitsha (in Anangiede).

4.2 Project Locations
The States where the project traaeepessented in the Figure 4.1.
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Figure 4.1 Project Location Map
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outlines the administrative locafitims component parts of the project.

Table 4.1: Administrative units traversed by the A@wijisha TL

State Local Communities
Government
Osisiomélgwa Umuode, Umuocham, Abayi, Umuozutjn@ditgbedeAmaOkpu, Um
OjimaOgbu, Umuobbdmumba, UmAkpara, Umuabai, Okpuala, Mk
Abia MbokdJmuete, lhie, Alspu Ife, Aga
Aba South UmuMba, Ohabiam, Asia Nnentu, Ahbaia,
Ugwunagbobq Asia Umdlka, Asia Amanhie, Umuodo, Umugo, Ala Oji
Ukwa West | UmulklWko and Obokwea
Anambra IdemilSouth | ObosilUmuojaObosi, Oba Aboji, Oba
Ogbaru RivelddemiliErund_agbe, Atani, Eze,
Ihiala Uli, Ihiala, Azira, Awgbu
Ekwusigo Ozubulu, Orifite, Ihembosi, UruoboOkijdsi®keali,
Imo Owerri OwerriNwaorieQwerri Division,
Municipal
Mbatoli Umunoha&)rodo, Ohoba, Nkwesi, Mbieri, Awo, @kako,
NgotOkpala | Umu Echem, Amala, Upe, Umuowa, Umubithid\eke, Umukal
UmuEwere, Obokwe, Obeki, Nguru, Ngor, Eziama, Egbelu, An
UmuOye, UmuQgii, Ochicha, Elelem, Amafor
Njaba Umuaka, Amiri,
Owerri west | Orogwe ,Ubomiri, Irete, Awoldertimu Oma, Okuku, Obokwe, Of
Nekede, Ihiagwa, Eziobo,
Oru East Awomama

Owerri North

Umunahu,Owelu, Orji, Oratta, Olakwo, Naze, lhite, Emii, Er

Emekeobibi, Egbu, AwAkaJovo, Abal@beke, Amorie

Oru West

NempeQteru, Mbidilbi,
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Design objectives

The proposed transmissionditreeassociatettrminasubstatiorast both endsre ultimately intended

to cater for the surrounding industriedsagtehtial growth within the Project Areas. Design objectives

include:

w

w

€

4.4

accommodating for expansion due to future load growth and planned distripution additions
providing a safe, efficient and reliable supply of electricity in an ,ecoca@tyeaty
environmentally sound manner

maintaining a safe operating environment

keeping any disturbance footprint to the minimum size required

strategically placing the proptaedmission lifeotprints and future ROWSs within previously
disturbed andlatively level areas as much as practical to reduce vegetation clearing, soil and si
hydrology disturbance

providing options for vegetation offsetsragdtedion works

adopting environmentally sensitive design features to reduce therupsringesfwrhin RoWs,

where practical

adopting alternative clearing profiles (e.g. scalloped) when crossing sensitive vegetated areas
providing a service life of 50+ years that can be extended by refurbishment programs so long as
need for the fapds continues

Project Scope

The reconstruction of the approxim&tety 3BkBCAlaoji Onitsha transmission line will involve:

1 Decommissioning phase. This phase includes widening of acressmgedsof the existing
lines, dismanidy of existing towers and tower foundation

1 Planning and design phase. This phase includes preparation of relevant planning documenta
technical and design documentation and analysis of the environment aspects. The plann
documentation will be prepareaccordance with the requirements of the current Nigerian and

international legislation for this type of facilities

1 Construction of overhead transmission line towers, their foundations and line stringing. The type

size of a tower foundation isrdieted by soil details obtained from geotechnical investigations and

prior experience. Provision for horizontal shear forces at the ground line shall be factored intc
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foundation designs. All typical OHL consists of tower body, earth wire gssakssaasl cro
components. They served to bear the conductor forces and outward loads. The transmission lir
going to be a 330 kV two to four circuit TL. Each pair of circuits comprises of composite conduc

4.5 General Layout of the TL
The transmissitime as well as the all the communities/LGA it cuts across dfegahevn in
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Figure £: Map ofrojectAreaShowingAffectedCommunities and LGAs

4.6 Land Take
The Transmission Line Right of Wayfor the project is approximatehgif3@keh 5Om wide, thereby

giving a total area of about 1,0832990 m
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4.7 Safety Criteria

Thedesign of the TL system (routes and layouts) have been carried out taking into considerat
corporate safety rules to assure safety, prevent accidents and reduce risks level to as low as practic
Further safety and operability studies woulddbewuion final transmission route, tower foundations
and general technical drawings to verify safety systems and integrity of installations to possible che

in environmental conditions.
4.8 Design Conditions
The Environmental, as well as tned 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 sw
forest zones environment

Maximum Ambient Temperature 28C

Minimum Ambient Temperature 28C

Mean Annual Rainfall 161 mm

Relative Humidity (Maximum) 75%

Relative Humidity (Average) 72%

Maximum Hourly Wind Speed 8%

Maximum 3 Seconds Gust Wind Speed 52mkec(115 mph)

The design life and reliability requirements as detailed in the feasibility report prepared by Oskajo (201
presented in Table.4.3
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Table 4.3Summary of the design life and reliability requirements

Component

Description

standard desig

TCN adopts the Industry standard design working life of 50 years f

selection for tk

towers

working life components

Reliability Lev¢ A reliable level of 3 shall be built into the design to offset uncertainties in
loads and structuralisgance with a wind return period of 200 years

Applicable TCN aligns itself with national and international electrical, civil and meg

Codes governing transmission lines. See Ap2fadidetails

andStandards

Tower Type| Selfsupporting suspension, tension, transposition and special towe

Design vertical / barrel configuration shall be used

Tower span ar Average span is 0.425km, Number of towers=350, weight per tower ;

Weight

Material Towers shall be of steel material using hot rolled angle (90°) sections

general, the following grades of steel shall be applicable:
1 Mild steel shall be Grade 250 (for plates) and Grade 300 (for ang
1 The recommended high tensdkss$tall be Grade 350L0.

Foundation

Design

The foundation design is based on safety, reliability, economy and reaso
Three foundation types (mass concrete, pad and pile foundations) shall
proposed project. The nwsgrete, and pad foundation types shall be
foundations with small and large loads respectively while the pile founc
used in areas where the mass concrete and padfoundations are conside
The upper surface of the fomdabdy will be at least 500 mm above the le
surrounding terrain. Special Foundations would be required in areas of |

capacity, special foundations will be required.

4.9

Grounding

In the context of safety and protectiork dtedorcing 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

mostl0 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 Lihasle 4.4 outlines the design criteria meant to acls@ygingn

and minimize heat capacity.

Table 4.4: Conductor Tgpe

Conductor Goose
Size mn# 310
Stranding (2) 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 nn? 3131
Steel core 43.11
Total 356.2
Weight Aluminum kg/km 1227
DC. Resistance at@0 Wkm 0.0941
Current carrying capacity GZTACSR10°C) A 1,255
Modulus of elasticity Steel core GPa 206.9
Coefficient of Linear Expansion Steel core 106/°C 115

4.10.1Protective Wires
One of the protective wires will be ordinary alum weld wire 19/9. The other one will be made of
optic fibers OPGW 120/70, with similar mechanical and electric characteristics as the ordinary

protective wire. Due to temperature variations, a maximuml| alow st r ai n of
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2.5x0.18adddaN/ m2 has been selected in compl:.
the above value is based on the following criteria
1 Those safety coefficients of protective wires should be higher than the ¢@esféicients of p
conductors.
1 That slope of the protective wire should % Bdnaller than the slope of the phase
conductor.
1 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 providet
by the spacing in air. Modification to horizontal vee insulators and re tensiaeisgjwvit) aid in
conductor clearance infringememirotect 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 fiplennkulator 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

Toprotect the line and towers against lightning, an earth wire conductor made of copper and
galvanized steel at a shield an@fleshall be usedhe mid spaclearance 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 anc
backfilled.

Earthing rods will be installed in the soil tit fzolwle and induction currents as well as currents

from lightning strikes into the earth.
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The earthing of both DEad Towers will be connected with the earthing system at the
substations. The growmee will be connected to the gantry and thadiowadthing of the

Deadend Towers will be connected to the foundation earthing of the substation.

4.10.4The Right of WaRQOWand Access Corridor Conditions and Operation

The operation of the TL is in accordance to the following conditions

The Nigeian 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 adoptec
a 50 m wide ROW foB38kVhigh voltage poviaes

A ROW is a registered overlaying interest in a parcel of land for which TCN will pay compensation ta
the landowner for authority to build and operate the power Line. Restrictions are placed on activities
permitted on a RoW, such as buildings orassatmatensure that the safety of the public is
maintaine@nd the line can operate reliably.

Compensation payments are assessed by professional values and take into account the effect of the
RoW on the propd?tyor to the decommissioning worksyeetéiring 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.

edge of wayleave right of way edge of wayleave

Hgure 43: 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 forde@mtaimissioning, construction and route
maintenance. For the Power Line Project, access to the power Line and poles for construction anc
maintenance will be via the extiagi Onitsha express Way Aarthacort expresssually

access is only rémal 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 gumess iaek

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

fourwheel drive vehicles whichrearrse 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 transmissio®tieegizeat be de

The steel lattice towers will be removed entirely from the way leave. All materials arising from demolitiol
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 Guluctors

The conductors will bedergized, 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 internaisteamanagement guidelinegnvisaged that there will

be minimal fproducts generated through the decommissioning of the transmission line (Detailed
waste streams is provided in later part of this Chapter). During the decommissioniragyhase, the prim
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 consumandiggetiuce 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

decommissiig of the transmission line may also be wastes.

4.12 Construction of Power Line

4.12.1 SitelBveys

This generally involve collecting data on ground elevatedhd@ivegye on the study site,
location of gullies, depressions, existjatation heights, roads as well as geotechnical and

other information that could affect the final layout-tfttensigbion realignment

4.12.2 LayDown Area and Utilities

Throughout the construction period, bottled drinking water willtbehmdrtsite by means

of a tractor trailer truck for use by construction laipotabMonater for construction purposes

will be obtained from the onsite constructed boFehgdesary portable sanitation units will be
employed for construdidsour. The Project will be responsible fayyptamg 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 regdiagom®jeciuwaste
management and disposal standaetssure 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 stamdhrdp r act i ces. The EPC
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and any subsequent revisions will require approval from TrefRrtoggatnsure compliance,

the Project wi || conduct periodic assessmei
activities. The EPC Contrawith berequiredo promptlyresolveany findingsfromthese

assessmentet he Pr oj ectdés satisfaction.

Construction lighting will be accomplished by relying on mobile light towers, mainly required to
illuminate the site each night for sedlamporary diesel electric generators will be used to
provide office lighting and service other light loads. It is expected that temporary construction powel
will be provided by the EPC contractor using tow behind diesel generators for the construction
perod.

4.12.3Temporary 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 suppiigoenused 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 stostoragespeoias.

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 contractdseThis area will
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 stektawesteretal bars will be stored in the area.

Security at the ddgwn area is expected to consist of a combination of expatriate security
managers and local national guards some ofildeoracruited from the host communities.
Perimeter security rgmmontrol points as well as roving security patrols will likely be used.

4.12.4Towers

A large area shall be rented to store the delivered materials towers. The tower material is not
arriving tower by tower or toseetion by towsection. For eagfpé 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 spedifspsaviiertgpe has to be sorted

out. If body extensions or leg extensions are needed the material has to be picked and stored the
sameway.The completed material of one tower shall be taken off the store not before the tower
erection gang has been astaddl 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, sniaghengdsmaipa

screwed together and packed again to be carried with tower No X to site.

4.12.5 Bulk Earthworks and Site Levelling
Typicallyaround 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 stbal towers amukstallation 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 tharsteekrs will be in compliance with th
requirements incorporated in the Regulation on the technical principles for construction of overheac
power lines with nominal voltage of 330kV. It also includes undertaking engineering and designing
measures for corrosion protection. In case thenp@esisdis 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 nomuwdiage 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 andubticiy® constr
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 | Safety distance [m]
[m]

Inaccessible places 6 5

Places accessible for vehicles 8 7

forests and trees 5

Inhabited places 9

Roads (local, State, Federal 12/20/40

highways)

Bridge constructions 7

Gas and qplipelines Minimum of Minimum of 10 m away
10m away
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Table 4.6: Types, Quantity and sources of project requirements during the Decommissicomsgrutien, Construction, Operation

and Decommissioning phases
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Requiremer Type Source Estimated Estimated Estimated Estimated
S Quantity/Numbe| Quantity/Numbe| Quantity/Numb Quantity/Numbg
decommissionin| construction Operation phag Decommissioni
and phase g phase
Preconstruction
phase
Energy Electricity Public utility ar Nil 110V Nil Nil
generators
Fuel Local Vendir| As the need aris| As the need arisf As the neel As the nee
Stations arises arises
Manpower | Skilled Contractor Men | Women| Men | Women| Men | Wome | Men | Women
n
80 20 100 30 100 |50 70 30
Laborers Locals in th 300 50 1,500 | 700 1,300 | 300
project area
Un skilled Locals in th 300 50 1000 | 150 150 |50
project area
Raw Coarse aggregates| From the nearl 302, 400fn 22,350/ Nil Nil
Materials existing
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commercial
quarries

Hard core Same as coar§ 75,000/ 16,000/ Nil Nil
aggregates

Fine aggregates From commerc| Nil 3,600% Nil Nil
sources

Sand From commerc| 191,400 Nil Nil Nil
sources

Water Municipal  wat| 31,000,000 litreg 10,000,000 litreg Nil Nil
supply an
commercial
purchases

Cement Local cemel 173,141 27,133 Nil Nil
depot

Reinforcement bar | reinforcements g 194,452 17,342% Nil Nil
readily available
local iron and st¢
stores

Boulders Contractors As the need aris| Nil Nil Nil

Rough sawirmber | Contractor As the need aris| Nil Nil Nil
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Oil (transformer oil)| Contractor 5drums/year Nil Nil Nil
Equipment/| Dump trucks Contractor 10 Nil Nil
Machines | Graders Contractor 2 5 Nil 6
Motor Grader Contractor Nil Nil Nil 7
BullDozers 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
Elevatedwopkatforn| Contractor 5 Nil Nil Nil
Diesel light trucks d Contractor 6 Nil Nil Nil
trucks
Concrete  Batchi| Contractor 3 Nil Nil Nil
Plant
Generator Contractor 1 Nil Nil Nil
track or 4WD moun| Contractor 1 Nil Nil Nil
drill rig
Macadam roller Contractor 1 Nil Nil Nil
Diesel Heavy Dul Contractor 5 Nil Nil Nil

Truck
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Diesel Heavy Miy Contractor 1 Nil Nil Nil
Truck

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 transmidsioansheguipment will be transported

to the transmission sige v
1 Abai PortHarcorExpresiVay
T Umuikaa Owerrri Road
1 Owerri Onitshd&xpress Way

138 km Alaoji-Onitsha 330kV
Double Circuit Quad Conductors
Transmission Line

6°30.0°E 7°0.0°E 7°30.0°E

6°0.0'N

5°30.0'N

= Ala0ji-Onitsha Transmission Line
s Major Road
~ Minor Road
Affected LGAs
[ INigeria
77 substation

40 km o B states
[ ]Abia

S A
6°30.0°E 7°0.0°E 7°30.0°E "1 1

5°0.0'N

Figure 4. Map of Road Network for the TL

A Traffic Management PlafPputlined in Chapter 8 shall be updated by the construction Contracto
as a part of tiesSMP. TMP is to focus on the preconstruction and construction phase of the project ¢
addition, must also include (but not be limited to):

1 The managementradvement of children, adts, cows, etc

1 Security of the equipment delivered

1 Time schedule of work timmfrom what priod to what period per day

1 off loadingf 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

= =2 4 A4 -2

Anysecurity access arrangements.

4.14 Emission Estimation

The amount of dust (frorcpnstruction and construction activities), noise (emission from bull doze
diesel tanker, excavator, wheel loader, ambulance, dump truck, grader and genesagagesnd noxiou
(from diesel tanker, excavator, wheel loader, dump truck, generator and grader), expected to be p

from each activity and equipment were quantified as shown in the succeeding sections.

4.141 DustEmission Estimation
Three species of mautate matter (TPM,BMPM2.5) were quantified for some activities and equipment

that could potentially generate dust. The dust emission was estimated as follows:

4.14.2 Preconstruction and Construction phases

Particulate matter couldobientially generated during construction and developmental stage of tl
proposed transmission project activities.

The guantity of dust estimated during these phase$ s fiore$0 The expected emission rate of
particulate matter is obtained usifugrthda:

Where

S = silt content

M = moisture content

TPM 2.6 (s}2

(M}
PM10)=0.45(59

(m4 x 0.15
PMq.5=2.6 (s}2

(m-3 x 0.105
The projected particulate emission using the formula alppeedsethalaefdnitsha project site in
South East Nigeria is shown as:
TPM = 0.08E +01
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PMuo)= 0.114E + 01
PMg.s= 0.613E + 01

4.143 Green House Gasé3HG Emissions

Total emissions of GHGs from project equipment and vehicles were determined using the SCE
version 5.1 created by the US Environmental Protectidhobgersources, like owned or leased cars
and heavgluty vehicles generate emissions by luehiniléage or fuel use was estimated based on

vehicle fuel economy finmv.fueleconomy.ggimce other data sources are not readily available as at

present.

Fuel usage and mileage is reported the samelfeeligbes as for conventional vehicles such as
Pickups and Vans are classifiddghg Trucks, Trucks (Diesel heavy dump truck, water truck, Diesel
heavy mixer truck) weighing more than 8,500 Ib are clatsafigas/ Truck§ while Nemghvay

vehicles (dozers, tractors, excavators, concrete batching plants) used in construction are classi
"Construction Equipra€able Z.presents the details of equipment and vehicles required for the
construction of the TL, substation and aadsss ro

Table 47: Details of Estimated quantity and types of Equipment/vehicle Required for the Project

Type of Equipment/Vehicle Transmission lif Transmissio
decommissionir| line
and construction
preconstruction

Water truck 2 4

Dozer 4 -

Diesel heawduty 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
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4.144 Emission Estimation dugiecommissioninghase
The initial decommission phase is expected to last for a period of six months, after which construct
commence. The total estimated GHG emissions expected to result from decommissioning actiy

presented in Tabl8.4.

Table 8: Details of estimated GHG to be emitted during TL decommissioning

Transmission line decommissioning
Equipment Category | Number| Average | Fuel Mileage | CH N0 ofe)
fuel usage (kg) (kg) (kg)
economy | (gal)
(mileage/q]
Diesel Constructi 19 17.3 1,699 29,399 |968.6 |441.8 | 31,643
Equip.
Diesel Ligiduty Truckg 5 7.3 755 5,658 5.7 8.5
Diesel Medium and| 5 7.3 310 2,263 115 |10.9
HeawyDuty Vehicles
Diesel Passenger Car| 2 23.9 315 7524 3.8 7.5
Total 31 3,079 44,844 |989.6 | 468.7 | 31,643

In alla total of 31,848 0fCQis estimated to be emitted in as a result of decommissioning the existir
TL. This also inclu@898.&g of methane a4®B. kg of nitrous oxide. This is approximai@igeiée

tons ofCQequivalenc®iesel construction ipqment shall be the major sources of these criteria
pollutants as established in the result.

4.145 EmissiorEstimation during Constructiohde

The total estimated GHG emissions expected to result from construction activities is presented i
49.
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Table @®: Details of estimated GHG to be emitted during TL construction

Transmission line construction
Equipment Category | Number| Average | Fuel Mileage | CH N0 CQ(kg)
fuel usage (kg) (kg)
economy | (gal)
(mileage/q]
Diesel Construction Eq 15 17.3 343 5,940 195.7 | 89.3 | 24,9135
Diesel Ligfduty Trucks| 7 7.3 775 5,658 5.7 8.5
Diesel Medium and| 5 7.3 1,085 7,921 40.4 |38
HeawDuty Vehicles
Diesel Passenger Carg 5 23.9 237 5,658 2.8 5.7
Total 32 2,440 25,177 | 244.6 | 1415 | 24,9135

A total d24,913.5k@44.6 kg and 141.5 k§G@f CHand MO respectively are estimated to be emitted
during the TL construction. This is approxintatedyric3tons GEquivalence. Diesel Medand

HeawDuty Vehicles shall be the major sofithese criteria pollutants as presented in the result.

4.15 EnergyConsumptionDemandComponent AnongPAPSn Alaojid OnitshaTL

The average energy consumption data for households, artisanal operations, government offices,
schools (tertiaapd pre tertiary), hospitals and industries revealed information present€d in Table -
The data took into cognizance all activities requiring energy consumption in the area. Data were ¢
from ground trotting activities during field surveythaedNigerian Bureau of Statistic, Annual Report
of Statistics 2012. The data base is a living document that would be updated as events becomes
The EPA Household GHG emission and reduction tool was used in estimating thenaittedint of CO
yealy by different activities in the project area. Using this tool, it is ameeragd thenthly
consumption of 5,500 cubic feet of gas, or average annual consumption of 66 thousand cubic f
household, if the average household size is 3.8
(http:#ww.eia.gov/consumption/residential/data/2009/index.cfm?view=consumption). On obtainil

figure, extrapolations were made using an average household composition of Btatdgee project
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rates, activities and oquesece annual G@miited in the

Activity Unit | Aver| Aver | Average | Estimated C( Estimated Gh Estimated
age | age |fuel ang emitted per yel emitted pg emitted perye
Litre| Litre | diesel (k9) year (kg) (kg)
of | of consumpt
Fuel| Diese on
per || per| Per mont
day | day | (litre)
Househo| Abia 670 |2 0.5 [41,205 |947,963,755.9 |29,646,523 | 14,041,355.5
d Anambr| 690 42,435 | 976,261,221.3 | 30,531,495.3| 14,460,501
lightenind a
Imo 1300 79,950 |1,839,332,711.2|57,523,106.3| 27,244,421.9
Artisanal | Abia 211 |5 2 44,310 |1,019,397,541.9| 31,880,536 | 15,099,441.5
operation Anambr| 141 29,610 |681,208,788.3 | 21,304,055 |10,090,148.2
S and a
non Imo 224 47,040 |1,082,203,998.6| 33,844,739 | 16,029,738.5
governmg
ntal
offices
Governm| Abia 13 |- 10 3,900 89,723,546.9 2,806,005.2 | 1,328,996.2
ent Anambr| 12 3,600 82,821,735.4 2,590,158.6 | 1,226,765.7
offices |a
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| 6 3,600 82,821.858 2,590.2 1,226.77
a
Imo 7 4,200 96,625.274 3,021.85 1,431.23
Schools | Abia 463 |5 3 111,120 | 2,556,430.9 79,949.6 37,866.2
(Pre Anambr| 501 120,240 | 2,766,246.1 86,511.3 40,974
tertiary | a
Imo 728 174,720 | 4,019,614.8 125,709 59,539
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Hospitals| Abia 21 10 10,710 | 246,394,663.4 | 7,705,722 3,649,628
Anambr| 28 14,280 | 328,526,217.6 | 10,274,295.9| 4,866,170.7
a
Imo 37 18,870 | 434,123,930.8 | 13,576,748.2| 6,430,297
Industrieg Abia 73 10 32,850 | 755,748.4 23,635.2 11,194.2
Anambr| 52 23,400 |538,341.4 16,836 7,973.98
a
Imo 84 37,800 |869,628.4 27,196.7 12,881
Total for 2.5 246,585,497.
household 7,884,705,838.1¢ 9 116,789,230.7
Total for 3.8 11,658,319,916.4 364,601,124.| 172,684,465.7
(combined averagg
household size for
Abia, Anambra an(
Imo)

The estimated annual emissions @He&hd MO emitted as a result of energy consumption within the
i n kgl 86d,60t,824.2i kg and L2 1684,463.71 kg6 -

respectively. Thispgproximately,980746.9 o€EQequivalence in metric tons.

projectbs area of

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 cool
presented in Tabl@#¥Data for the assessment was obtained from Nigerian National Bureau of Statis
Annual Abstract of Statistics Report of 2011. Assumptions for the estimation erhitiedoter€0O
based on Arno Frihwald, University of Hamburg Yépod ad Climate Chang2018. It was
assumed that wood is composed of up to 50 per cent carbon. One cubic metre of wood weig|
kilograms on average, which means it contains about 250 kilograms of carbon. When carbon is tran
into carbon dioxide (seid), 1 kg of carbon creates about 3.67 kgTdigt€lore 250 kg of carbon
creates 917 kg of £L®hich is about 1 tonne efpéOcubic metre of wood (Taldle 4.1
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Table 4.1: Details on C£Emissions in the project area from household fuel samslimption

for cooking
State | Numb Number ¢ Percentag¢ Number ¢ Per Total | Total amour Total o
er of| Household| number ¢ households| Household | amount of CQ| CGQamo
Affect| in LGAs | household{ that fuel wooq of fuel (kg/year) unt in
ed that consume | consumptio| wood MT/yr
LGAs consume | fuel wood | (kg/year) | (kglyea
fuel wooo r
2010
Abia 4 224,256 | 72.6 162,809.9 | 624 101,59 186,321,224 18,6321
2,816 |5 22
Anambr| 4 173,425 |54 93,649.5 |598 56,002, 102,708,403 102708.
a 401 4 40
Imo 8 398,058 |84 334,368.72| 566.8 189,52 | 347,580,029 347580.
0,190.5 4 03
Total |16 795,739 590,828.12| 1,788 157,78| 636,609,657 636609.
4,927.5 3 66

As could be seen in Tables 4.11 and 4.12, an estimated and86)608665%§ an®36609.66
MTof CQis emitted omannual basis in the project area

Table 4.13 outlggross total of carbon footprint resulting from the proposed project and that gener

by activities and persons in the project area. The total is expressed in teagsivdRITCEO

Table 4.2 Total MTC&Equivalence

GHG supply Component GHG Demand Component
Project Phases MTCQ Activities by MTCQ
Equivalence PAPs Equivalence
Initial Decommissioning | 196.6 Energy 636609.66
consumption rate
Construction 7320 Fuel wood f¢ 75940746.9
cooking
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269.25 76577356.56
TotalGHG Footprint 76577625.81
Project predicted to red 7.5 x 7677625.81/100 5743321.9

GHG emisions by 7.5 9
the project area
NetMTCQEquivalence | 70834303.87

When the project is completed and power being distributed to the various household, business
organizations in the project area, the energy consumption rate is expected to drop by 7.5% rest
GHG foot print reduction of &@#321.9MTC@efor the project life cycle resulting in a negative net
GHG emission#f834303.8 MTC@e. The project would add an estig@&b1fetric Tonnes of

CQ and its equivalence0(idnd Chl to theenvironmemnéduces,743321.93MTC@e while a total of
70834303.8757BITC@e shall still be eted yearly in the project.area

4.15.2 Treatmeatd Waste Disposakithods
4.15.2.1 Solid Waste (Degradable)
The minimal biodegradable wastes and cut down shrubs can be left at safe locations along the RC

use as fuel woods by locals.

4.15.2.50lid Waste (NDegradable)
Scrap metals and drums will be sold to recyclers; topsoils will be scdd teaqkitimgsmaterials
while tins, glasses and plaamtidther non biodegradable vwssibbeafely collected aallen to

thegovernmeuiuthorized dumpsites within the city.

4.15.2.3 Fexal Vste

A soak away system shall be installed isuddsthdons and when full, faecal waste shall be disposed
of properly by relevant waste disposal menteute workers shall be intimated on safe disposal of
faecal waste during work. Adequate toilets that will be evacuated by approvedsig@dsbevendo

provided at worksites

4.15.2.4iquid Wastes
Liquid wastes such as sewage and other effluents stralhteel pmeseptic 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 he
Table 4.14
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Table 4.3 ProjectSchedule for the AlaejOnitsha Transmission Line

ESIA REPORT FOR THE PROPOSED RECONSTRUCTION OF ALAOJI -ONITSHA 330kV DC QUAD CORE TRANSMISSION

LINE

3dQtr

1st

2nQtr

3Qt

1s

Qtr.
2022

2nQtr
2022

3dQtr
2022

S/ | Description Duration 1st Qtr| 2nd Qtr| 3rd Qtr| 1sQtr | 2nQtr
N (months
)

1 | Feasibilitystudies 12

2 | Line route studies 4

3 | ElAstudies 9

4 | RAP studies 9

5 | Front End Engineering Desg 12

6 | EPC ContractawardProces| 6

7 | Mobilization 2

8 |Check survey of E|[1
Contractors

9 | Transmission Line detg 2
design

10 | Material production (toy 7
conductors, insulators, line
wares)

11 | Materialtesting 4

12 | Materialshipment
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13 | Clearing and grub site a| 1
transmission line corridor

14 | Access road widening a| 1l
Decommissioning (remové
existing towers and TL)

15 | Foundations for toy 4
installation

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 complianc
applicable regulations. The activities that would be involved during the decommissioning include
following:

A De c o imgand sitEleani nup

A Disposal of waste generated

A Site review and reclamati on.

Decommissioning generally entails resolving all grievances issues that will have arisen among wor
communities, etduring the course of the project implementation, and returningnthenten
(reclamation) to near its original status as much a3 pessiblef proper decommissioniran®tg

other thingensure continuation with subsequent developments and reduce hinderances to future a
subsequent developments as muoksas|e.
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CHAPTER FIVE

PROJECRREA OMNFLUENCE
5.1 General Considerations
Project Area of Influence ([®thle geographic area likely to be affected by the project as well as unplannec
developments induced by the project. Determining the Aol therefore requires informed but subje
judgment, based on available information and the knowledge of [mieviauspanject impacts,
combined with practical findings.
The ESIA Regulations require the definition of an Area of Direct Influence (ADI) and an Area of Inc

Influence (All).

5.2  Area of Direct Influence (ADI)
The Projecto6s copdnenisss made up of two
T The footprint area, i.e., the area occupie
1 The area where direct impacts from the construction and operational activities will be felt.
The footprint includes the area occupied by the transmistiiensidvstations and the .Rovihe
construction phase, the footprint also includes ancillary infrastructure such as temporary access road
construction camp sites. It is expected that these ancillary infrastructures will be located in the imme
vicinity of the Project site. Within the footprint area, several activities will be implemented such as
stripping, vegetation clearing, earth movements, etc., but they will be contained to their footprint.
The Project 6s diootpriottared indpda ihe bsophgsicdl and sthaoecornfomid imnpactst
Therefore, the Projectbés ADI is delineated as
1 Biophysical environmenit is expected that all direct biophysical impacts resulting from Project
construction and operation wilmited within a corridor centered in the TL alignment, with
maximum width of 1 km (500metres on either side of the TL RoWha#asddsksrfor each
sub stations. These widths account for a wider construction corridor, which widikely be requir
establish temporary accesses, machinery movement, etc.
1 Socioeconomic environmemlirect socioeconomic impacts are expected to be felt mostly by the
villages and communities crossed, or near, the alignment. The socioeconomic ADI is illustrated L

a 2km wide corridor cantered on the | inebs
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Direct impacts are also to be expected in the areas where the auxiliary construction and reconstru

facilities will be located (construction camps, temporary accespés) b

5.3  Area of Indirect Influence (All)

The Projectods Al I's the geographic area wher

secondary impacts resulting from direct ones are felt.

In terms of the biophysical envinot, 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 opportun

mobilization of workforce, development of informal commercial atteseaagdatect impacts are likely

to be experienced mostly in the areas closer to the TL alignment

As such, the Projectds All is defined as foll
Biophysical environmerd 1 km wide corridor, centered RoW,;
Socioeconomic environmetihe boundaries of the districts crossed by the TL, as benefits and
impacts from Projectuced 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 Influetiee hidgpinysical and secionomic

components of the Transmission line
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CHAPTER SIX

DESCRIRDN OF THE ENVIRONMENT AND SOCIAL BASELINE

6.1 Identification of th&tudyArea

The project areas are located in the southeoirdgariavhich generally falls in the tropical
rainforest climate. It cut across Abia, Anambra and tespstateslyrhe project is anticipated to

expand and link the already existingtisuioist 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
environmental and social impacts of the line route differ from that of tAespalisidtiomdary

of 50 mets on both sides of the proposed line route and 1km base radius for the substation wz
established. This is in consonant with the regulatory requirements for linear project in Nigeria. Figur
is a map showing the locafitime line route
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6.1.1 Overall Data Collectiorettiodology
The summary of baseline conditions is based on the one season data collected from field, supplems
by thesecondary data from approved ESIA Report on theiURarafdower Plant Fas Pipeline
Project 2016 (dry season data) of Abia and Akwa Ibom States, includiddnétdedatueesiuired
will be used in further environmental management decisimasrasmdtéuing of changes, if any, in
the environmendgald social components.
A combination of data from existing literature and field sampling campaign was used to inform
preparation of the baseline chapters for various environmental andrestl lcoagzordance
with the approved TOR by the FMEnv and EMSF document for this project. The data was collecte
follows:
Baseline data for the dry season was collected from existing literature, notably the approved ESI
Ukanafuih Oma Power Plaas Pipeline Project 2016. Wet season baseline data for this project was
collected betwee@thAugust an8ndSeptembet019 A summary of the available data for the wet
and dry season used in the preparation of the baseline chapter of thisite8I & iSqirkes6.1

Table 6.1 Summary of Data Collected for the ESIA of Ukanafun

Ukanafun 1 | Wet Season (based on data collected b28i

Oma Pow¢g August angndSeptembe019

Plant Gaj

Pipeline

Project 2016
Environmental/Social Samples| Actual N¢ Comments
Component requeste( collected

by FMEnN

Climate and meteorolo¢ 10 20 20 Only twenty of the fq
samples collected w
analyzed as specified
the FMEnv.

Air quality and noise ley 10 20 20 Air and noise qua
samples poinigere sam
as for soll ar
meteorology
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Soll 15 40 20 Topsoil and  subs
samples were collecte
each point

Groundwater 4 6 3 Three samples  wg

collected at each ¢
station

Surface water 11 10 10 Samples were collecte|
10 points, including

control point

Field studies and data collection for characterization of the baseline conditions of the proposed pr
environment, in line with the approved TOR by tbevEkEnv
1 Climate and meteorology
Air quality amdmbiemnoise levels
Geology/hydrogeology
Surface and groundwater
Soil
Sediment
Vegetation & fauna wildlife

Hydrobiology, fisheries and

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

Socio economics/health impact, demography and community characteristics

The acquisition of data involved field data gatresurgmnmeats and the collection of representative
samples used to establish the environmental conditions of the study area. This exercise involved a
disciplinary approach and was executed within the framework of a QHSE management system appr
Thisapproach assured that the required data and samples were collected in accordance with agr
requirements (scientific and regulatory) using the best available equipment, materials and persol
Elements of this approach include:

1 review of existing reptrat contain environmental information on the study area;

1 designing and development of field sampling strategies to meet work scope and regulat

requirements;
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1 premobilization activities (assembling of field team, sampling equipment/materials
calibréons/checks, review of work plan and schedule with team, and job hazard analysis);
mobilization to field; fieldwork implemémégresentatigample collection (including positioning
and field observations), handling, documentation and storage protocols and procedure
anddemobilization from field; transfer of sample custody to the laboratory for analyses.

Quality Assurance/Control
The following ahe Qualixssurancand Quality Control undertaken to guarantee the intergrity of the

data and analytical results

1 Only adequately trained personnel were used for the laboratory analysis.
1 The personnel were briefed on the scope of work.

1 Complete adherence to written analytical work instructions available to staff involved

project execution were maintained and verified.

! Routine auditing and checking of results at every stage of analysis were implemente
Quiality control solutionsnaigghoint standards were also introduced in every batch of
samples or every set of ten samples. Analyses for which deviation of these quality cont
/ midpoint standards which were outside 90 to 110% of expected concentration range

were repeated.

1 Equipent were adequately calibrated prior to use and checked by the supervising

officer.
1 Sediments were not dried before extraction takes place.

1 Solvent used were those of the lowest possible boiling points. When evaporations we
necessary, solvents westaaed or removed with great care at temperatures no higher
than 3@C.

1 Analysis schedule indicating analysts assigned to carry out various tests were drawn L

1During benthic analysis, internal standards shall be added before extraction takes place.

1 Anaytical errors were controlled by duplicate analysietatnpireed intervals,

sample spiking, etc.

Materials that were consulted included approved reports on previous environmental surveys in the
publications, textbooks, articles, maps,teecacgn and similar environments. The list of materials
consulted is specified in relevant sections
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6.2  PhysicalEnvironment

6.2.1 Climate

The region has a tropical climate with humidity and rainfall decreasing from the coast inland
characterized by uniformly high temperature and a seasonal distribution of bimodal rainfall (Anya
2002). The mean minimum and maximum temperatlifesnaZB@°C in the coast aneB39C

in the interior or inlands (Chukwu, 2@®IR.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 ABiaambra and Imo States
Mont | Abia State Anambra State Imo State
hs Temp | Rainfa] Relativel Wind | Sunsh| Temp.| Rainfall Relative]| Wind | Sunshi| Temp.| Rainfal| Relative| Wind Sunsh
(©C) | lI(mm) Humidity speed | ine (©C) | (mm) | Humidity speed| ne (hr)| (°C) | (mm) | Humidity speed | ine
(%) (km/h) | (hr) (%) (km/h) (99 (km/h) | (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 2215|272 |17 57 8.2 249 275 |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 1845 | 25,5 | 322 88 6.2 179.5
Oct |26.3 | 276 |82 5.1 160 |25.1 |174 79 6.2 1725 | 25.9 | 269 85 6.4 226.5
Nov |26.9 |85 73 4.7 210 |26 27 67 5.5 2345 | 26.7 |52 75 5.9 257.0
Dec |27.1 |16 52 5.3 299.5(/256 |9 35 6.1 298 26.6 |18 59 5.6 289.0

Source: NIMET988 2018
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6.2.2 Meteorology (Mi€bmatic ©nditions)
The prevailing micro clincatiditions (temperature, humidity and wind speed) of the study area were
measurenhsitu Measurement was carried out with the aid of Aeroqualaerocet 531. This equipment w
calibrated and held at-mgth towards the direction of the prevailing wind. The value of the climatic
elements was read off screen and data datuhtendampling locations for noise and air were same
for air qualityThe results of the meteorological conditions of the study and proposed project area a
presented in Table.6.3

Table 6.3Result of Oibite Meteorological Measurement

SAMPLING Wind Diion

PARAMETER Wind speed (m/s TEMP.C) RH (%)
Alaojihiala

Mean 5.3 Northeast 26.7 65.9
Min. 3.8 Northeast 24.5 64.9
Max. 5.9 Northeast 28.9 66.9
IhialaOnitsha

Mean 5.3 Northeast 27.2 65.6
Min. 4.4 Nortkeast 25.9 64.1
Max. 6.0 Northeast 27.9 67.6
Secondary dal Northeast

(mean) 5.5 27.8 57.2

Source: GNL Survey, 2019

All microclimatic data obtained in the field conformed favourably with secondaryi damaa(Ukanafun
Power Plant Gas Pipeline Pr@jet6). Expectedly, during construction and operation phases, as
ambient temperature increases, the outstretched conductor length imerqaesgessudting in

sag increase and decrease in conductor tension. This phenomenon was factoredanttie envi
design conditions of the proposed project and also fortlpeofidgagon measu@slinedn

chapter seven.

The linear relationship shown between wind speed and elevated levels of tension in conductors d
power transmission is asahtactor in power fai{@eawski Eurlng, 2013pwever, wind, speed

levels in the areanmimum and risk of power failure through this factor is low
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6.2.3 dpography

Altitudes influence electricity transmission lines due to its imgedeainctioehavior of air

insulated systems. As a result, atmospheric and voltage correction factors must be applied in a
insulated transmission systems operatingititindghconditioRsgure 6.2 shows the topography

of Nigerian relation todlproject area. Nigeiaharacterized by four elevation regions (Adelana,

et al 2008). This results from the merging of the River Niger and Benue. The lowland topograpt
regions found mainly in the south have elevations ranging2B8twe@&helcstal plains are

found in both the southwest and the southeast, mostly covered by swamp and mangrove forest
merging into highly degraded forest inland. To the southwest of the Niger valley lays a rugge
landscape defy by the Western Plains (WP) itkeveiperthe Western Highlands (WHL). The
heavily populated Jos Plateau with #tseemp er at e c |l i mat e, N-mgeri aods

elevation, rises prominently from the riverine plains.
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Figure62: Map showing topography of Nigeria andotiogect area
Source: Adelana et al 2008

Topography of the project area
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The elevation of the project area as pranigled from 51.014m to 62.4F&ore G.illustrates

this information
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6.2.4 AmbienirQuality
6.2.4.1 SourcesAuafPollution
Air pollution is the presence in the atmosphere of one or more contaminants in such quantit
characteristics, duration as to make them actually or potenutsaity hiojonén, 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
Possiblerghropogenactivities that influence air quality in the study area majorly include:

1 Fuel combustion from vehicular movements

1 Household energy consumption

1 Municipal and agricultural waste sites and waste incineration/burning

1

Indiscriminate bush burning

6.2.4.2 Ain@lityMeasurement

Atmospheric gases were measured with the aid of Universal Gas Analyser MX6. This equipment
calibrated and held at-@mgth towards the direction of the prevailing wind. The value of the
atmospheric concentratibeach 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 measureme
Specific locations for measurements were selected with considenagoirdbons of human
receptors such as residential areas, commercial areas, hospitals, churches schools and farmlands
coordinates of the sampled locations for ajmmisditynd soil quality presented in Table 6.4 and
sampling map in uig 6.4

Table 6.4List of Air and Noise Quality Equipment Used in the Study

Parameter Equipment Detection Lim
Total Suspended Mat{ Casella Cel Micro Dust Pro 880nm 0.001
Hydrogen sulphide Gas Alert Extreme (BW Technologies) Modqd 0.001

HDL
Carbon monoxide Gas Alert Extreme (BW Technologies) Modq 0.001

M-DL
Sulphur oxides Gas Alert Extreme (BW Technologies) Modq 0.001

SDL
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Ammonia Gas Alert Extreme (BW Technologies) Modqd 0.001
ADL

Nitric Oxide Toxi RAE Il PGML40 0.001

Nitrogen iv oxide Gas Alert Extreme (BW Technologies) Modq 0.001
N-DL

Carbon iv oxide Alnor CF910 0.001

Total Hydrocarbon (Th Crowcon MultiGas indicator 0.001

Noise Level Pulasa Sound Meter Model 14 10.0

Meteorology Aeroqualaerocet series 531 0.1

Chlorine (&I Cbk Crowcon Gasman S/N: 19812H 0.001

Hydrogen Cyanide (H{ HCN Crowcon Gasman S/N: 19773H 0.001

Source: GNL survey, 2019

Ambient air quality measurements were carried out onnsitgtudiggal meters (Plate 6.1) at 20

locationgFigure 6.5)

Plate 6.1 Air qualityfEquipment (Casella Cel Micro Dust Pro 880nm
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Measurements were conducted between 09:00 and 17:00hrs Nigerian time, for air measureme
Specific locations for measurements were selected with consideration for concentrations of hui
receptors such as residential areas, commercial areas,fwsp#alschools and farmlands. Table

6.5shows ampling locations and coordinate

Table 6.5 Air Quality /Noise Sampling Locations

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 p
road

ANS | 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 | Farnand

AN9 | 7.033333 |5.483333 | 18:00 | church

AN10| 6.933333 | 5.650000 | 13:31 Market

AN11| 7.083333 | 5.400000 | 16:56 Highly builtp area

AN12 | 7.083333 | 5.533333 | 10:20 Farntand

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

Sampling sites were carefully selected to reflect the various ecological environments and land

patterns. Summarized resthe @lir quality and ambient noiseofabe study areapresented as
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shown in Table 6, while Appendix 6dntained detailed result. Particular attention was paid to CO
and MO, being components of GreenfBassg(GHG).
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Table 6.6Summarized AlQualityResult

PARAMETE ALAOJI IHIALA IHIALAONITSHA | WHO FMEnv| Comments

RS MAX.| MIN | MEAN| MAX.| MIN | MEAN| Limits Limits

SQ (ppm) | 0.09 | 0.00| 0.04 | 0.08 | 0.02| 0.05 | 0.002 0.002 | Concentrations were generally above WHO and FMEnv dg
9 for sampling points within both sections
NQ (ppm) | ND | ND | ND ND |ND | ND 0.040.06 | 0.05 Concentrations measured in all sampling points we

equipment detection limit

CQ (ppm) | 460.6| 391.| 432.2 | 482.1] 414.| 438.7 | 3501,000 Concentrations were within WHO threshold value
7 9
VOC (ppm) 0.6 | 0.02| 0.3 0.337/ 0.00| 0.276 | 0.1 Concentrations were generally above WHO and FMEnv de
8 in all sampling stations.

Elevated concentratioRngOGnthisareais presumably d

tofragrance from natural and anthropogenic sources

HCl(ppm) |ND | ND | ND ND |[ND |ND Concentrations maeed in all sampling points were
equipment detection limit

CO (ppm) | 11.25| 0.38| 5.48 | 10.55| 0.72| 5.72 | 1020 All concentrations were within WHO threshold value for bg

HS 2.26 | 1.55/1.95 |2.21|1.60|1.89 |<10 Concentrations were within YWi¢€hold value

PM10 (ppm 0.175/ 0.03| 0.07 | 0.1 |0.01|0.05 |0.150.25 | 150 All concentrations were within WHO threshold value for bg
*ND= Not Detected
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6.2.5 AmbieniNoiselLevelandElectromagnetici€lds EMRF

6.2.5.1Noise QualiMeasurement

Noise is a periodic fluctuation of air pressure causing unwanted sound. Apart from causing disturb
to the affairs of man, long term exposure to excessive noise can damage health and have psycholo
effects (SIEP, 1995). The effectsisef on residents generally relate to the annoyance/nuisance
caused by the shartd longerm high noise levels. Also, disturbance to wildlife is significant especially
during breeding seasons and/or when rare species are present. The rate fatottratioribesfe

air pressure occur is the frequency, expressed in hertz (cycles per second). The range of sol
pressures encountered is very large and to keep numbers in manageable proportions, noise levels
measured in decibels (dB), which hamdathrag scale. Most legislations and measurements refer to
the 60A'" frequency weighting, dB(A) which cov
represents a doubling of loudness.

Sound pressure or acoustic pressure is the local gesssiion from the ambient (average, or
equilibrium) atmospheric pressure caused by a sound wave. Sound pressure in air can be measi
using a microphone, and in water using a hydrophone. The Sl unit for sound pressure p is the Pa
(symbol: Pa). Sulpressure level (SPL) or sound level is a logarithmic measure of the effective sour
pressure of a sound relative to a reference value. It is measured in decibels (dB) above a stanc
reference level. The commonly used "zero" reference soundegpiegsureiirs 2 0e Pa RMS
usually considered the threshold of human hearing (at 1 kHz). Noise levels are usually altered du
installation and servicing of the transmission line. The regulatory limit for noise provided by the FMI
is specific to theorkplace (90dB (A). However, noise due to construction and installation of the
transmission line and associated facilities are expected to rise. The IFC, WiidtssttbHM&nv

used to benchmark the ambient noise levels measured in the Jitogetvid@auideline for
community noisein Chapter 2

Noise measurements were conducted in accordance with IFC 2012 standard. The document im|
measurement of noise with respect to the varidabi@ts@resent in a given area. In this study the
micrehabitats present are houses, farmlands, religious grounds and hospitals. The ambient noise I
was measured in different stations (selection criteria was earlier explained) with thel@id of a hand
Pulsar Sound Level Meter about 1.9 m highthguday and night. Night measurements were
imperative since trucks are also expected to movere.nighis meter has a Liquid Crystal Detector
(LCD) where readings are displayed for observation. The noise level was read off from the LCD

abait 2 to 3 minutes of display. It is expected that the measured ambient noise levels and the regulz

102



oo
w N.mc ESIA REPORT FOR THE PROPOSED (=] H|
i RECONSTRUCTION OF ALAOJI -ONITSHA 330kV DC \ N’
é % QUAD CORE TRANSMISSION LINE
0

guidelines will be the standards against which noise will be assessed during the course of constru

the transmission line.

6.2.5.2Electromagnekelds (EMF)

EMF is a combination of invisible electric and magnetic fields of force. They are generated by na
phenomena | i ke the Earthoés magnetic field bt
voltage power lines. Electrig utditkers 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 €T to 0.4 T cause

and muscles, shocks antidy elevated tissue temperatures and childhood leukemia (ICNIRP, 2003).
6.2.5.3Noise Quality and EMiSUR
Table 6.8hows the summarized result of noise and EMF measureAwpendikiledresents

detailed result for both noise level anddpiigtively.

Table 6.7 Noise and EMF Measurements in the Study Area

PARAMETERS ALAOQOJI IHIALA IHIALAONITSHA
MAX. | MIN. | MEAN | MAX. | MIN. | MEAN

NOISE 65.0 |55.7 [60.5 |67.6 |57.8 |60.6

LAF (dBA) 71.3 |518 (643 |755 |[51.0 |659

LMIN. (dBA) 316 |234 [27.6 |289 [|224 |264

LMAX. (dBA) 73.0 |42.0 615 61.0 |42.3 |54.0

EMF 0.28 |0.28 [0.28 |0.27 [0.26 |0.26

WHO/FMEnNv Regulatory daily limit for Noise

General Noise Level limit -105 db.(A) per hour or 90dB(A) p

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 Tabiedé&ated an elevated noise level above the thagthold
stipulated for the various environments (school, hospital, residential and farmlands) for all the sect
However, these results were within the general noise level of short exposure of 105dB (A) or thi

prolonged exposure of 90dB (Apamghred favorably well with the obtained secondary data.

6.2.6 €ology andPedology

6.2.6.1 Geology

Three main rock types form the geology of Nigeria. These are the Precambrian basement with cryst
metamorphigneousolcanic rocks; Mesobasement with tertiary sediments, granites/volcanic and
The Quaternary alluvial deposits. Figsmewds the regional geologic map of.Nigeria

4°0.0'°E 8°0.0'E 12°0.0°E 16°0.0°E

10°30.0'N
10°30.0'N

— Rivers

[ shist Belt

[ Older granite
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* States
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I N —

4°0.0E 8°0.0'E 12°0.0°E 16°0.0E

Source: Ajibade (1983)
Figure &: Geologic Map of NigeBhowingthe SudyArea

AbiaState has twprincipal geological formations in the state namelynBkndad the Coastal

Plain Sands otherwise known as Benin Formation. Hradkertemation of Eocene to Oligocene

age consists of medicoarsegrained white sand stones. The lasryEary Quaternary Benin
Formation is the most predominant and completely overlies the Bende Ameki Formation witl
southwestward dip. The Formation is about 200m thick. The lithology is uncomsdiidated fine
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coarsegrained crod®edded sands occasionalhply with localized clay and shale. The two principal
geological Formations have a comparative groundwater regime. They both have reliable groundv
that can sustain regional borehole production. TAenBknBermation has less groundwater when
compeed to the Benin Formation. The numerous lenticular sand bodies withiAnte&i Bende
Formation are not extensive and constitute minor aquifer with narrowaztessnof audiition.

Specific capacities are in the range6ofi¥sr. On the othleand, the high permeability of Benin
Formation, the overlying lateritic earth, and the weathered top of this Formation as well as the unde
clay shale member of Bexideki series provide the hydrogeological condition favouring the aquifer
formatiomithe area.

The Benin Formation of coastal plain sands underlies Imo State. This formation, which is of late Te
age, is rather deep, porous, infertile and highly leached. In some areas like Okigwe, impermeable I:
of clay occur near the survaaie in other areas, the soil consists of lateritic material under a superficial
layer of fingrained sand. Rivers are few with vast interfluves that are characterized by dry valleys tt
carry surface drainage in periods of high rainfall. Themsadhnasiveg the state are Imo, Otamiri,

Njaba and Ulasi rivers, all of which have very few tributaries. With the exceptitnsofuns River,
through the area underlain by the Imo Shales, other rivers rise within the coa§ahglaitysands.

river valleys constitute the major physical features, which are often marshy. The undulating nature c
interfluves gives rise to numerous depressions especially in the nddtheast of the

Anambra State lies in the Anambra Basin and has abaft&0d0emtary rocks. The sedimentary

rocks comprise ancient Cretaceous deltas, somewhat similar to the Niger Delta, with the Nkporo S
the Mamu Formation, the Ajali sandstone and the Nsukka Formation as the main deposits. On the st
the dominaredimentary rocks are the Imo Shale a sequence of grey shales, occasional clay ironstor
and Sandstone beds.

The Imo Shale underlies the eastern part of the state, particularly in Ayamelum, Awka North, and O
North LGAs. Next in the geological segsigmedmekormation, which includes Nanka Sands, laid
down in the Eocene. Its rock types are sandstone, calcareous shale, and limestone in thin bat
Outcrops of the sandstone occur at various places on the higher cuesta, such as at Abagana and Ns
where they are quarried for construction purposes. Nanka sands out crop mainly at Nanka and O
Orumba North LGA.

Lignite was deposited in the Oligocene to Miocene; and it alternates with gritty clays in places. Out
of lignite occur in Onishd Nnewi. The latest of the tour geological formations is the Benin Formatior

or the coastal plain sands deposited from Miocene to pleistocene. The Benin Formation consists of y
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and white sands. The formation underlies much of Ihiala LGAIt3 loiC&lilepos were laid down

in the western parts of the state, south and north of Onitsha in the Niger and Anambra river floodpl:
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6.2.6.2 Pedology
According to FAO soil taxonomy legends; there are thirteen (13) major soil typesand\agjeria, which
influenced by the climatic and vegetation zones of the country. This is expected because the degr
available moisture in the soil is an important factor in soil reactions, fertility and productivity. In ger
the soilef Nigeriare dividiinto four main groups. These are:
1 the ferruginous tropical soils on crystalline acid rocks which occtfthadfdheten@a to

the south, soutfest and sou#ast;

the brown soils and latosols of the northern half;

the brown and redeisbwn ails in the north eastern corner; and

the juvenile and hydromorphic soils which occur along the alluvial channel complexes. The <

largely reflect the influence of parent materials. Intensive use of the soils and the addition

manure and chemicadliliszrs have altered their character, profile, texture, structure and

chemical characteristics. Soil types in Nigeria are shwafan Fig
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Soil of the project area is characterized by the following features:
Dark reddish brown to red

Soil texture rangedmloamy sand to sandy clay loam soils
Clay content ranged froih2@0gkel and increased with depth
Silt vary irregulanligh depth from 1500

Fine sand alsariesrregularly from 30890gkel and

= =4 4 A4 A -

Coarse sand irregularly with depth from528fkel soil.
1 The total sand (¢Kggenerally decreased with depth ranging fr@#hOgykelL .
Source: Agriculture Nighiliz,2006

6.2.6.3Assessmepf Soil Quality

This soil is a very important component of the environment. Several activities of the transmission
project shall negatively impact the soil. These include; Potential erosion from vegetal clearing
creation of foundations for tower; soil palditcmmt@amination from accidental oil & fuel leak from
construction machineries and vehicles for transport of construction materials equipment. More so

disposal of solid wastes by camp workers and migrants may contaminate the soil.

6.2.6.4Methodolry

The soil sampling locations were distratieeld out and gederenced. Tleboice for sampling
pointstook into consideration the various land use systems and natural features of the area. The
included forest areas, commercial farmlands, loplkmats and water courses. The grid method of

soil sampling stations is as recommended by the International Institute of Tropical Agriculture. A to
twenty @ 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
soil sampling station. At each sampling station, seil@lepttaf@ 13 cm for topsoil and sub soil

levels respectively. Soil samples facaplaysl nutrient elements analyses were sub sampled and
appropriately labeled using masking tape and indelible ink to indicate sample location and soil d
level. Soil samples for hydrocarbon contents analyses were collected into amberlglzsletyottles and
appropriately also using masking tape and indelible ink. Plate 6.2 shows soil sampling activities
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Plate 6.2: Field Soil Sampling Activity

6.2.6.5 AssessmeinBoil Quality

Table 6.8 issummary of tiplysico chemicdlaracteristicstbe soil of the project afBatailed

results [gresenteth Appendix 6.2

All physiecohemical parameters measured in the soil samples were within WHO/FMEnv threshc
valuetor contaminatiexcept for PCB. PCB concentrations were specificalliyehgbaimnd

Onitsha section of the project area. Possible sources of PCB in soils of these areas are spent 0ils
condemned refrigirators sampled at repairer
conformity with those reported setbedary data (Ojanuga et al., 1981; (FDALR) 1990; Nuga and
And, 2011; Chukwu, 2013 and&Agd, 2011; Ejikeamel Nweke, 2016).
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Table @: Simmarized physico chemical resoftSoils
0-15cm 1530cm WHO/FMEnN
Alaojihiala IhialaOnitsha Alaofihiala IhialaOnitsha limits
Parameters | Min | Max | Averag| Min | Max Avera | Min Max | Avera| Min | Max | Avera
e ge ge ge

PH 6.59 | 6.78 | 6.69 6.65 | 6.87 6.76 |5.44 |552 |549 |547 552|550 |5i8.0
Elect. 78.192.6 |854 80.1 | 93.9 86.0 |107.9|175.4 145.0| 115. | 187.6| 149.2
Conductivity 7
(e€S/ cm)
Moisture 6.5 |13.5 [11.0 9.1 |13.0 109 |13.0 |17.0 |14.8 |13.6|18.2 |15.7
Content (%)
PSD [Clay |1 1 1 1 1 1.88 |3.11 (2.47 |2.22|3.16
(%) Silt 43 |175 | 105 23 |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 |540 |4.03 |4.1 69 |52 |45 |[6.6 |56 500
Ext. sulphate | 24.4 | 25.6 | 25.0 23.8 | 26.2 25.0 |21.8 |23.8 229 |21.8|23.4 |22.8 |500.00
Ext. phosphatq 0.03 | 3.41 | 1.53 0.51 | 2.39 1.39 |1.32 |3.00 222 [0.96|3.60 |2.10
Phosphorus | 6.1 |20.1 |13.9 8.4 |17.0 146 |6.0 215 |13.7 |10.7 | 175 | 14.3
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CaIC|um 393[6.89 [547 [3.69[659 [530 [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 |0.161.0
THC ND [ND [ND [ND [ND [ND |[ND |[ND [ND |ND [ND |ND |30.00

Total chromiur; 0.74 | 0.98 | 0.86 0.51 | 1.09 0.87 087 [2.07 148 |1.13|1.88 |1.48 |100.00
Total iron 64.2 199.0 | 84.3 73.7 | 99.3 84.9 |103.0|138.7/120.7| 106. | 141.1] 121.9| 50630000

8

Copper 5.848.76 | 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 1 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 | 1.25 121 |0.71 |1.97 121 [0.32|2.11|1.20
Arsenic 0.23|0.33 | 0.28 0.20 | 0.35 0.28 [0.24 (047 |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 1 0.30 |0.25 0.20 | 0.31 0.24 |0.22 |0.37 |0.28 | 0.220.38 | 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 1184 |1.44 1.06 | 1.84 151 087 |[233|1.49 |1.21 209 |1.67
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6.2.6.7S0il MicrobiakBults

Soil microbiadsults of the study area is presented in the Agpseuadirnarized soil microbial waste

matrix of the study area is presented inJ.able 6.
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Table ®: MicrobiabWaste Substrate Matrix

Species Broad spectrum media nutrients | Possible Substrate Rmoject
Area
Bacillus sp Nitrogen, carbohydrate Meat, Groundnut, bread

Pseudomonas sp

vitamins, carbohydrates, nitrogen

salts

Egg, bean and meat

Micrococcus sp

vitamins, carbohydrates, nitrogen

salts

Rice, corn and bread

Escherichia sp

Sodiumchlorine, nitrogen

Meat, Groundnut, bread

Klebsiella sp Nitrogen, carbon and sodium, amn] Egg, bean and meat
phosphate
Protues sp Nitrogen, vitamins, lactose Meat, Groundnut, bread |
bean and meat
Serriatia sp Sodium, chlorine, nitrogen Ricecorn and bread

Staphylococcus s

vitamins, carbohydrates, nitrogen

salts

Meat, Groundnut, bread

Enterobacter sp

Sodium, chlorine, nitrogen

Meat, Groundnut, bread |

bean and meat

Arthrobacter sp

Nitrogen, carbohydrate

Cassava tubers, corn

Actinomyces sp

Propionic acishdium salt, nitrogen

Meat, Groundnut, bread

Flavobacterium sj

Proteosepeptone, Casamino ¢
Yeast extract, Dextrose, Soluble g

Dipotassium phosphate, sulfate Sg

Meat, fish, cheddar cheese

Chromobacterium

Sp

Nirogen, glutamic acid, peptone

Meat, Groundnut, bread |

bean and meat

Cladosporium sp

Sodium, chlorine, glucose,

Meat, Groundnut, bread |

bean and meat
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Mucor sp Magnesium Sulfate, Monopota{ Rice, beans and soya bean

Trichoderma sp | Phosphate, Peptone, glucose, Sq Yam, potatoes, Sugarcane,

potassiunion, calcium and wheat straw
Fusarium sp Sodium, potassium, iron, call Meat, Groundnut, bread |
Rhizopus sp glucose bean and meat

Candida sp

Aspergillus sp

Penicillium sp

Microbial diversity of the study area was largely uniform indicating similar substrate except for
presence of Chromobacterium sp and Cladosporium. Their presence could best be explained by
consumption of their preferred groditin aseoutlined in Tab® All microbial species assayed in

the soil samples are important in nutrient rellyctimigial organisms in soil aid the degradation of
wastes and contaminants, soil enrichment through nitrogen fixation foll ms{anesenete.of the
broadspectrum micro organisms in the project/study area is the ability of the soio to self enrich and |
down contaminats in the eventual incident of improper waste disposal or accidental spill among oth

6.2.7 Groundwater Qlity

6.2.7.1Sampling Methodology

Water samples were collefcted 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 co
Collected watsamples were analysed for their baseline-gitgysical conditidater samples

were collected for laboratory analyses using

2-litre plastic bottle for water samples for physicochemical analysis;

2-itre plastic bottle for water samples for heavy metal analysis;
Litre plastic bottle for water samples for microbiological analysis; and

1itre glass bottle with Teflon seal cap for water samples to be analysed for hydrocarbon content (oi
greae, etc.).

Samples were kept in cooler loaded with ice blocks, whileesanfdeanetal analysis were
preserved by the addition of concentrated nitric acid (5 ml to 1 L of water). Parameters like

temperature, electrical conductivity (EC) hrwledepheasuredinsitu The pH, conductivity and
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total dissolved solid (TDS) were measuredoertdytvid/DS meter (COMBO HI model 98130).

Plate 6.3 shows the water sampling activity.

Plate 6.3: GroundwateamplingActivity Near Ugheli Subsbn

6.2.7.2 Groundwater Sampling Stations and Coordinates

The groundwater sampling stations are presagted th7
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Figure 6.7 Groundwater Samplii@ations andCoordinates
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