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EXECUIVE SWMMARY

1.0 INTRODUCTION

This report documentsthe Environmental and Sociallmpact Assessment(ESA) for

the solar-hybrid power plant and assocated infrastructure in Federal University of
Health Science§FUHSA, Bauchi State Government under the Federal GovernmenO 8 O
Energizing Education Programme (EEP) Phasdll.

The EEPis one of the key components of the Nigeria Electrification Project (NEP). NEP
is a Federal Government initiative that is private sector driven and seeks to provide
electricity accessto off grid communities aaossthe country through renewable power
sources. NEP is being implemented by the Rural Electrification Agency (REA) in
collaboration with the African Development BankAfDB).

The objective of the EEP is to provide dedicated, clean and reliable power supply to
Federal Universitiesand affiliated TeachingHospitalsacrossthe country. The scope of
the EEP includes provision of off-grid, dedicated and independent power plant,
rehabilit ation of exiging electricity distribution infrastructure,and provision of street
lighting (for illumination and improved secuity) aswell asa world classrenewable
energy training center for each of the beneficiary universities. FUHSAIs one of the
beneficiary universities under the EEP Phase Il

In compliance with the relevant requirements of the Federal Ministry of
Environment (FMEnv.) and other relevant regulatory agences in Nigeria, aswell as
the applicable requirements of the African Development BankSafeguard Policies, the
ESA of the proposed Project in FUHSAhas been conducted.

The ESA study covers all the various phases of the project and throughout the entire
life cycle of the Project (i.e., pre-construction, construction, commissioning, operation,
decommissioning, and closure) and it involves key issuesidentification, baseline
environmental and socb-economic data gathering, stakeholder consutation,
identification and evaluation of impacts, development of mitigation measues and
environmental and socialmanagement plan.

The applicable legal and institutional framework to the proposed Project includes, but
not necessarilylimited to the following:

A EIAAct CAPE12 LFN 2004

A National Policy on the Environment, 1989 (revised in 1999 and 2017)

AAfrican Development Bankintegrated Safeguard Systems Operational safeguards
0SZ1 0Oslo.

ANationalEnvironmental (Energy Sector) Regulations, 2014




ANationalEnvironmental Protection (Pollution Abatementin Industries and
Facilities Generating Wastes) Regulations, 1991

ANationalEnvironmental Protection (Management of Solid and
Hazardous Wages) Regulations, 1991

ANationalEnvironmental (Sanitation and Wastes Cantrol) Regulations, 2009
ANationalEnvironmental (Noise Sandards and Control) Regulations, 2009

ABauchiState Environmental Protection and Sanitation Agendgws on
Environmental Protection

ABaselConvention on the Cantrol of Trans-boundary Movement of Hazardous
Wasdes and their Disposal

ATheUnited Nations Framewor k Canvention on Cimate Change

ADeclaratiorof the United Nations Canference on Human Environment

Alnternational a b o r Organization (I1LO): ILO-OSH 2001 - Guidelines on
Occupational Safety and Health (OSH) Management Systems.

2.0 PROJECT JUSTIEATION

Need for the Project and Benefits

The Project is justified primarily based on the need for power for Nigeriad federal
universities as an essential element for research and educational development. The
EEP isalso part of measuresin ensuring that Nigeria achieves its carbon emisson
targets (20 % - 30 % carbon emisson reduction by the year 2030) as contained in
its Naionally Determined Contri butions (NDQ), under the Paris Agreement.

The potential Project benefits include,amongst others:

A Simulation of academic andresearch activities within the University as a
result of accesso constant and reliable power supply, thereby promoting
educational advancemert.

A Reduction in fossil fuel consumption by the University thereby leading to
reduction in carbon emissons and improvement in eco-balance.

A Sgnificant reduction in the cost of paver generation by the University
through diese-fuel generators.

A Increasein socil interactions within the University. There will be enhanced
secuity in the University as a resut of more dreetli ghts for illu mination
which would help keep off opportunistic aimes and gender-based violence.

A Enhancementof learningin renewable energy leadingto certification as a
result oftraining centre to be provided aspart of the Project.

A Improvement in livelihood enhandng activities within the University.

A Directand indirect employment opportunitiesduring Project development
and operation.

A Increasein local and regional economythrough award of contracts and
purchaseof supplies for Project development.
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A Increasein financial and technical cdlaborations between the FGN, the
University, REA, African Development Bank anather relevant Ministries,
Departments and Agencies (MDAS).

A The project will contribute to NigA O E Atr@lly Hetermined contributions
for the Paris ageement to cut cabon emisson by 20 % - 30 % by 2030.

EnvisagedSustainabili ty of the Project

Technical Qustainability: The Project development shall be handled by qualified and
experienced EPC contractor(to be selected by REA through a competitive process)
accadingto pre-egablished standards and procedures.The design and construction
phase of the Project shall be overseen by qualified engineers from REA and the
Department of Works and Physical Planning in FUHSA Upon completion of the
construction phase,an operation and Maintenance(O&M )contractor will be engaged
to operate and maintain the Project,in conjunction with the team from FUHSA Works
and Physical Planning Department. Knowledge and skills will also be transferred to
young Nigerians on the project design, construction, implementation and
maintenance. This will ensure technical sustainability of the project.

Environmental Sustainability: The environmental sustanability measwes for the
Projectinclude the useof renewable source of energy (solar) for electricity generation
(with negligible greenhouse gas emissions compared to fossil fuel power plants). In
addition, the establishment of REA Project Managenent Unit (PMU) which includes
experienced Environmental and Social Safeguards Specialists to oversee the
implementation of the Project will contribute to environmental sustainability of the
Project. The implementation of the site, and project specific Environmental and Social
Management Plan (ESMRYyill ensure the Environmental Sustainability of the project.

Ecanomic Sustainability: The Project is cefinanced by the African Development Bank
(AfDB) through a loan facility of approximately US$200 million, of which US$123 million
has been earmarked for the implementation of Energizing Education Programme (EEP)
Phase I11.The proposed Projectin FUHSAas part of the EEP Phase I|lwill be financed
from the NEP fund. Upon completion, the Project will significantly reduce the use of
diesel generators in the University thereby saving costs on diesel fuel and generator
maintenance, amongst others. Also, monthly expenditures to the local power
distribution company for power consumption from the national grid would be saved.
Part of such savingswill be usedfor the maintenance of the Pojectfacilitiesin the long
run.

SocialSustainability: Stakeholder consultation hasbeen carried out as part of the ESA
processin ensuring thatall relevant stakeholders are presented with the opportunity to
provide input into the Project at the erly stage. This hasalso asssted in laying a good
foundation for building relationship with the stakeholders. In addition, a Stakeholder
Engagement Plan (SEP) has been developed as part of the ESA study to ensure
continuous engagementwith relevant stakeholders throughout
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the Project life cycle. In addition, a grievance redress mechanism (GRM) has been
developed by REA for the Project. Lastly, the implementation of the site, and project
specific Environmental and Social Management Plan (ESMP) will ensure the Social
Sustainability of the project.

Project Alternatives

Within the context of the Solar Project, various alternatives were considered based
on environmental, economicand operational factors. Theseincluded solar technology,
energy source, PV module, and battery type alternatives.The preferred option is the
use of Photovoltaic panels (polycrystalline silicon) and Lithium-ion batteries for the
Project.

3.0 PROJECTDESCRIPTION

An approximately 7.06 hectares (ha) of land within FUHSAmain campus has been
allocated for the proposed solar power plant and training center. The Project site
lies geographically within Latitude 11.668143 and Longitude 10.221234. Azare
community is the host community for FUHSA, surrounded by neighboring
communities (Fatara and Gursoli Community) that are also indirectly impacted as a
result of the intervention. No cultural/heritage stes are however located within the
Project site and its immediate surroundings. The topography of the site can be
described as urdulating with a few rocky outcrops and a sasanal stream onsite. The
stream flows mostly during the rainy season.

The proposed solar power plant will involve the use of PV technology for power
generation. PV panels will be installed on the site using piling foundations and the
power generated will be evaaiated via an 11 kV underground armoured cable to the
existing power house(alsothe switchyard) and distributed within the University. The
exactnumber of the panelsis yet to be finalized.

Sorage facilities will be constructed for batteries and inverters to be installed for
the Project. Power distribution within the University will be via the existing power
infrastructure (mostly wooden polesand overhead cables),which will berehabilit ated
where required. Additional streetlights will be installed within the University while
existing streetlights will be retrofitted for energy efficiency purposes andoowered by
the proposed Project.

The pre-construction phase activities for the Project will include site clearing, and
mobili zation of equipment and construction materials to site. The construction phase
activitieswill include civil, mechanical and electrical works; installation of PV panels
and assocated components such as mounting structures, inverters, batteries, and
switchgear. The exact number of P\panels, bdteries and inverters to be
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installed is yet to be finalized. Also, the congruction of renewable energy training
centre aswell asinstallation of additional streetlights will be carried out during the
construction phase.

Following the constuction phase, the faciliy will be tested and conmissioned befare
operational phase. Activities during the operational phase will include power
generation and distribution, and routine maintenance such as periodic cleaning of
the PV panels.

The envisaged life span of the power plant is 25 years which could be extended with
proper and regular maintenance. In the event of decommissioning, the PV panels
and assocated infragtructure will be removed from the Project site and recycled as
appropriate. The dte will be rehabilit ated with native plant species aterwards.

It is estimated that about 100 people would be employed during the construction
phase. Occupational health and safdy (OHS) plans shall bedeveloped and maintained
by all contractors involved in the implementation of the proposed Project. The
contractors shall provide OHStraining which will include hazard awareness, safe
work practices and emergency preparedness. Waker activities will be managed
through appropriate planning and the application of Permit-to-Work system, Job
Hazard/ Safety Analysis, Personal Protective Equipment (PPE) requirements and
other safey-based protocals.

It is the goal of REA that the proposed Project is designed, developed and operated
in asustainable manner. Thus,effective waste management practices thatcomply with
the relevant local requirements and international best practicesshall be implemented
during all phasesof the proposed Project. Toachieve this, all contractors engaged
during the lifecycle of the Project will put in place and comply with a site wase
management plan. The potential waste streamsassocated with the proposed project
phases include:

A. Re-construction and construction phase: cleared vegetation, excavated soil,
general refuse, garbage, inert construction materials, metal saaps, concrete
waste,food waste,and used padkagingmaterials.

B. Operational phase: paper wase, bod padkaging, ewases
(damagel/ discarded batteries, panels,inverters, cables, equipment, etc.).

In line with NEP ESMF, the University shall be encouraged to prepare e-waste
management plans that accaunt for safe end-of-life disposal of equipment from the
solar power plant. The Extended Producer Responsibility program (EPR) will be
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implemented for solar panels, inverters, batteries and other electrical components
to beinstalled for the Project.

The proposed Solar Power Project is planned to be commissioned in the fourth
quarter (Q4) of 2026

4.0 DESCRIPTION OF THE BASELINE
ENVIRONMENTAL AND SOCIAL CONDITIONS

The desaiption of the environmental and social conditions of the ProjAA 06 O
area of influence is based on desktop studies and field investigations. Field
sanmpling for baseline data acquisitionwas conducted from 25t z 31st January2026

by a teamof environmental and social edalists.

A 1km radius from the center of the Project ste wasseleded asthe spatial boundary
for biophysical sampling while a 3km radius from the centre of the Project site was
seleded asthe spatial boundary for socio-economic suvey. The rationale for the
spatial boundary was based on the consideration of potential environmental and
social aspects of the proposed Project as well as observations noted during the
recornaissance suvey.

The environmental and social cordition of the PojA A @u@aDof Influence Qol) is
summarized as

follows:

dimate and Meeorology: climate of the study areais that of atropica environment
characterised by high relative humidity and moderate rainfall. Basedon the review
of long term (1990-2020) climatic data of the study areaobtained from the Nigerian
Meteorological Agency (NiMet), the total annual rainfall in the areais approximately
1600 mm. The rainy season beginsfrom April and ends in October. The temperature
of the Project area is relatively high and stable all over the year. The overall annual
average daily temperature is 21.8°C . The regon is characterized by low relative
humidity (RH) as a result making it feel dry and comfortable despite the high
temperature. Relative humidity measured inthe morning ranged between 22% % in
February and 93 % in August while at night the value ranged from 22% to
approximately 68.2%.

Gedogy: The study/project area islocated within the Central Nigeria Precanbrian
Basemat Complex, the rocks as comprising mostly granite, gneisses, mica sdists,
hornblende and feldspathic schists and migmatites. Therocksare highly fractured and
jointed showing essentially two fracture patterns, NE z SW and NW z SE. These
fractures control the drainage and flow patterns ofrivers inthe area.

Air Quality and Ambient Noise Level A total number of eght (8) sanpling locations

were edablished in the study area for ambient air quality and noise study. The
XV




concertrations of air quality parameters recaded within the Project site were
generally below the National Ambient Air Quality Standards and the World Health
Organization (WHO) Air Quality Guidelines. The noise levels recorded within the
Project site were alsowithin acceptable limits (African Development BanKimit of 55
dB(A) for educational institution and FMEnv limit of 90 dB(A). In summary, the
ambient air quality and noisewithin the Project site and the surr ounding environment
is consideredto be satisfactory.

SoilQuality: in general, thedominant soils sampleswithin the project site is clay for
both topsoil and subsoil based on particle size analysis. No heavy metl was
recorded in the soil samples from the Project site and Aol. The concertrations of
Iron in the soil samples ranged from

24.37 to 77.23mg/ kg and a meanvalue of 53.92 mg/ kg. This wasfollowed by Zinc
which recarded concentrations of 0.01 to 0.91mg/ kg prescribed for unpolluted soil.
Mercury, Chromium, Lead and Nickel were undetected in the soil samples from
the Project site and Aol.

Groundwater Quality: Groundwater samples were collected from two (2) different
boreholes in the Project area during the field sanpling. The concentrations of
parameters analyzed in the groundwater samples were generally within the FMEnv
and WHO limits for substances and characteristics affecting the acceptability of
groundwater for domestic use, except for pH which had arange of 6.14 to 6.33 and
iron which had aranged of 2.17 to 3.13 mg/ | outside the FMEnv limit of 6.5-8.5 and
1.0 mg/l respectively.

Surface water Quality: Surfacewater samples were collected from three (3) locations
around the project area The concertrations of parameters analyzed in the water
samples were generally within the FMEv limits for substancesand characteristics
affecting theacceptability of surfacewater for aquatic and recareational use Except for
parameters swch aslron and dissolved Oxygen.

Terrestrial Fora: The natural ecos/stem of the study area was observed to have
been substantially modified by human activities (primarily farming activities). The
physiognomy of the entire study areais characterized by open vegetation of shrubs,
grasses, and trees. Based on the International Union for Conservation of Nature
(IUCN) RedList of Threatened Species classfication, no endangered ecies were
recarded within the Project site. The plants species noted include Maize (ZeaMays)
Melon (Egusi) (Qucumeropsis nannii) Pawpaw (Carica papaya), White yam
(Dioscorearotundata), Qucumber (Qucumis sativus), and Mint Weed (Mesoghaerum
suaveolens).

Terrestrial Fauna: The fauna species observed at the site were generally few and

mostly small invertebrates such as earthworms, insects, Grassh@pers, Butterflies,

spiders. Also, vertebrates such asLizards, birds and rodents were sighted within the
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Project site and Aol. Based on the IUCN,no threatened or endangered fauna species
wererecadedin the sudy area.

Socieeconomic and Health: the identified local community located within 3 km Aol
of the site is Azare community. The socio-economiccharacteristics of the community
based on information gathered through focus group discussions, key informant
interviews,direct observations, and surveys ae sunmarized as fdlows:

il
1
il

E R

Azarecommunity is relatively homogenous interms of ethnicity and language.
Islam is the mostprevalentreligion in the canmunity

Agriculture (over 80%) and trading (about 15%) are the common
livelihood activities in the community.

There is a central market within the community where traders sell goods
such asfarm produce, cooked food, etc.

Self-employment is the prominent form of occupation in the community.

There aregovernment hospitals, private hospital and pharmaceutical outlets.
Malaria, measles, skin rashesand fever are common health problem reported in
the community.

Women play the domegic and economic roleswithin the community

Women are allowed to own property, trade, and work but they are not allowed
to hold major leadership roles.

Most of the female respondents stated that the community was peaceful and
Gender BasedViolence (GBV) incidents were not common. GBV asesare usually
reported to the community heads or police depending on the seveity.

Based on interviews with the community leaders and respondents in the
community, there are local resdents who own farms within FUHSAmain
campus.

Members of the community were positively disposedto the proposed Projed.
They believe that the Project will improve the economic values of the

communities,impact positively on entr epreneurship and create job opportunity
for community members.

Sakeholder Engagement

Sakeholder engagementwas corducted aspart of the ESA for the proposed project.
This included a review of the legal and administrative framework, stakeholder
identification and analysis,and initial consutation with stakeholders. Comments and
issues raised by relevant stakeholders consuted during the ESA study were
provided in the report. The consultations were caried out between 25t 7 31st
January,2026 with the following:

1
1

BauchiState Environmental Protection Agency
Federal Ministry of Women Affairs and Social Developmaent
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Federal Ministry of Youth and Sports
FUHSAVice Chancdor

FUHSADiIrector of works and Physical Planning
FUHSASudent Union Gorernment President
KatagumLocal Government Area

Azare Canmunity Leader

Qvil Society Organizations

Nigerian Women Trust Fund

E R -

The consutations served to provide stakeholders with information about the proposed
Project and to gather information important to the ESA. Consultation with the identified
stakeholders (including regulators and potentially affected conmunities) showed
general acceptance of the proposed Project.

Stakeholder Engagement and Key Outcomes

Stakeholder consultation formed a critical component of the ESIA process for the proposed
solar-hybrid power project at the Federal University of Health ScienceLonsultations were
conducted between25t z 31st January,2026 and involved a wide range of stakeholders
including government agencies, university management, students, host communities, civil
society organizations, and potentially affected persons.

The engagement process aimed to disclose project information, gather stakeholder inputs,
and incorporate concerns into project design and mitigation measures.

Key concerns raised during consultations included:

Potential loss of farmland and livelihood among local farmers

Need for employment opportunities for host community members
Proper management of waste, including electronic waste

Reliability and adequacy of power supply to meet university demand
Inclusion of vulnerable groups, including women and youths

Risks related to gendetbased violence (GBV) and community safety
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In response to these concerns, the ESIA incorporated several mitigation and enhancement
measures, including:

1 Development of aLivelihood Restoration Plan (LRPJor affected farmers

1 Commitment tolocal employment, with a significant proportion of the workforce
drawn from host communities

1 Preparation and implementation of acomprehensive Waste Management Plan,
including e-waste handling

1 Conduct of anenergy demand auditto ensure adequate power supply design

1 Integration of aGenderBased Violence (GBV) Action Plaand gendersensitive
grievance redress mechanism

1 Establishment of aStakeholder Engagement Plan (SERhd Grievance Redress
Mechanism (GRMJ}o ensure continuous consultation throughout the project
lifecycle




Overall, stakeholders expressedeneral acceptance and strong suppofor the proposed
project, citing its potential to improve electricity supply, create employment opportunities,
and enhance socieeconomic development within the University and surroundirg
communities.

5.0 ASSOCIATED AND POTENTIAL RISKSAND IMPACTS

The potential environmental and social (E&S) risks and impacts assog¢ated with the
proposed Project were identified and ranked aaoss each phase of the Project
development. In the pre-construction phase, the significant impacts identified are:
economic displacement due to loss of local farmlands onsite, increase in vehicular
movement and traffic including potential for road accdent, and soil degradation as a
result of site clearing. For construction phase,the potential impacts identified include:
soil degradation, decrease in ambient air quality, increased noise emisson, GBWrisks,
community health and safdy due to influx of workers and construction activities, and
occupational health and safety hazards.

During the commissioning phase,the proposed Project is presumedto have minor noise
impact and Cccupational Health and Safety (OHS) hazards which may arise from injuries
and electrocution. The operational phase will have sgnificant risks such as electic shock
and injuries to workers, GBV risks and work -related issues(poor working conditions
and discrimination). The decommissioning phasewill have significant impacts on the sd
androadtraffic of the Project area.Some of the potential positive impactsassocatedwith
the proposed Project include: employment opportunity, promotion of clean energy
source, reduction of GHG emismns, and skill acquisition and transfer of knowledge
through training and retraining.

6.0 MITIGATION MEASURES

Recanmended mitigation measuesrequired to canplement those incorporated in the
Project design for the identified negative impacts were proffered while enhancement
measues for the positive impacts were similarly presented and documented in this
report. The summary of the recommended mitigation measues for the identified
significant negative impacts isprovided as folows:

Pre-construction Phase
The proffered mitigation measu esfor the potential impacts assocated with the pre-
construction phase of theProject include,amongst others:

1 Livelihood Restoraion Plan (LRP) shall be developed and implemented if
applicable (in consistent with the requirements of OP4.12, Annex A - Involuntary
Resettlement Instruments) for the affected persons.

1 Onlythe portion of the site required for Project development shall be cleared for
construction.

1 The affected farmers shall be given time to harvest their crops before
commencement of construction activities.
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FUHSAManagementshall collaborate with the community leaders to identify the
affectedfarmers if applicable.

The extent of vegetation to be clearedshall be clearly identified and appropriately
demarcated Cearing exceeding the approved working caridor shall be
prohibited.

Soil consewation measures shall be implemented such as stockpiling topsoil or
for the remediation ofdisturbed areas.

Disturbed areas will be rehabilit ated with native plants as soon as possible to
preventerosion.

Ste clearing equipment / machinery shall be operated and maintained under
optimum fuel-efficient conditions.

Ste clearing activities shall be carried out only during the daytime (08.00hr to
17.00hr during weekdays;and weekends 09.00hr-13.00hr).

A traffic management plan (TMP) shall be developed and implemented by the EPC
Contractor.
Appropriate signage and safety measues (barrier, formalized crossing points) to

reduce therisk of accidents in the Project area shall beprovided.

Driver© ompetency shall be assssedand where required; appropriate training
shall be provided. This will include training on safe driving measures swch as
adherence to $eed limits (of less than10 km/ h) in the Project area.

Provision of adequate PPE especially gloves, safdy boots, and hard hats to
workers shall be ensured. All employees will be required to wear the appropriate
PPEwhilst performing their duties.

Unregistered labourers and touts shall not be patronized for off-loading materials.
The dte shall be secued with perimeter fencing and/or security.

Construction Phase

Mitigation measuresfor the potential impacts assocated with the construction phase
of the Project include:

E = =4
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Excavation works shallnot be executedunder aggressve weaher conditions.
Sockpiles shall be appropriately covered to reduce soil loss as a result of wind

or water erosion.

Work areas shall be clearly defined and where necessary demarcated to avoid
unnecessry disturbance ofareas outsde the development footprint.

Construction machinery shall be turned off whennot in use.

Construction workers shall be provided with appropriate training on ecolajical
awareness,asappropriate to their work activities.

All construction equipment shall be cleaned (mud and soil removed) at source
before being brought to site to minimize intr oduction of alien species.
Employment of workers for construction activities shall be penand fair.

The GBVAction Planfor EEP shall beimplemented for the Project.
All workers on the project shall be required sign a code of conduct to prohibit any

form of Gender Based Violence/Sexual Exploitation and Abuse (GBV/ SEA).
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GBVsensitive channels for reporting in GRMshall be implemented for the
Project.

The EPCContractor shall berequiredto hire aGende/GBV officer.

Collaboration with appropriate government institutions or GBVservice providers
on potential GBV casemanagement shall beensured.

All workers shall be required to undergo regular training and refresherson GBV
The EPCContractor shall provide separate facilities for men and women and add
GBv-freesignage atthe project site.

All gender-based violence incidents shall be reported and dealt with as per the
law.

Health and Safety Plan shall be developed and implemented. The plan shall
provide for recarding, reporting, and investigating accidents and near misses, and
developing measuresto prevent recurrence.

Daily toolbox talks prior to commencement of work activitiesshall be carried out.
Construction activitiesshall be limited to daytime as much aspossible.

Onsite safety officer shall be engagedto monitor the compliance of workers to

safetyrules.
F?{oper safety signs and signageshall be placed at strategic locations within the
site.

PPE such as safety boot, coverall, eye google, safety helmets, reflective veds, dc.
shallbe provided to construction workers and the level of PPE canpliance shall
be monitored.

Safety training focused on safe working practices,information on specific
hazards,firstaid and fire-fighting shdl beincludedin the induction programmefor
workers.

The NEP Grievance Redress Mechanism (GRM) for recaving complaints arising
from damage to infrastructure and private property during construction activities
shall be developed.

Construction workers (e.g. semi-skilled and unskilled craftsmen) shall be drawn
from the local @mmunity as muwch aspossible.

Public accessshall be redricted to construction area via secuity fencing and

appropriate dgnage.

Commissioning Phase

Mitigation measues for the potential impacts assocated with the commissioning
phase of the Poject include:

T

The Project components shall be installed in line with the pre-established
standards and asper manufacturer recommendations.

The inverters and batteries to be used for the Project shall meet industry best
standard in relation to noise attenuation.

Planttesting shall be caried out by experienced personnel.

Opgaation Phase
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Mitigation measues forthe potential impacts associded with the goeration phase of
the Project include:

1 All lighting will be kept to a minimum within the requirements of safety and
efficiency. Where such lighting is deemed necessary, low-level lighting, which is
shielded and directed downward, to reduce light spillage will be used.
Appropriate PPE shall be provided for workers.

Training shall be provided to employees on emergency preparedness and
responses.

Provision of medical insurance schemdor employees shall be esured.
Appropriate safety signage shall be placed at strategic locations within the site.
Strict compliance to theSOPs sall be ensured.

A grievance mechanism procedure for recaving and addressng the concerns of

employeeshall beput in placeand implemented.

Continuous implementation of the GBVAction Plan for EEP shall be sustained for
the Project.

All workers on the project shall be required sign a code of conduct to prohibit any
form of Gender Based Violence/ Sexual Exploitation and Abuse (GBV/ SE).

1 GBVsensitive channels for reporting in GRMshall be implemented for the

Project.

The O&MContractor shall be requiredto hire aGende/GBV officer.

Collaborationwith appropriate government institutionsor GBVservice

providers onpotential GBV casemanagement shall be sustined.

1 The O&M Contractor shall provide separate facilitiesfor men and women and add
GBv-freesignage atthe project site.

7 All gender-based violence incidents shall be reported and dealt with as per the

law.

A WasteManagementPlan shall be developed and implemented

Training shall be provided for workers on safe storage, use and handling of e-

wasge on ste.

1 Damaged/expired Lithium-ion batteries, solar panels, inverters and electric
components shall be returned to the manufacturer based on the Extended
Producer Regonsibility (EPR) model. Prior to returning them to the
manufacturers,they will be stored on impermeable sufaceswithin the sie.

1 Burning of wagte shallbe prohibited.
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7.0 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN

An Environmental and Social Management Plan (ESMP) has been developed as
part of the key elemernts of the ESA study to satisfy long term objectives of managing
and monitoring the environmental and socialimpacts of the proposed Project. It covers
the entire life cycle of the Project and also includes desred outcomes; performance
indicators; monitoring (parameters to be monitored and frequency); timing for actions;
responsibilities and cost egimates required for implementation.

REA-PMU is committed to the implementation of the ESMP and shall work with relevant
agences at local, state and national levels to ensure full compliance. REA shall have
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principal responsibility for all measues outlined in the ESMP, but may delegate
responsibility to its contractors, where appropriate and monitor the implementation.
Therelevant regulatory authoritiesat Federal, Sate and LocalGovernmentlevelsshall
also be involved in the monitoring of the ESMP implementation. An
environmental monitoring programme, which outlines specific environmental/social
components to be measured, methodology, parameters/requirements, frequency of
monitoring, timelines and estimated budget, has also been developed as part of the ESMP.
The total costs of the ESMP implementation including costs for mitigation, monitoring
and capacity building is estimated asN58,820,000.00 (Fifty Eight Million, Eight
Hundred and twenty Thousand Naira, only). See the table below:

ESMPCosting
SN Fundamental ESMP Activities Cost Estimates(NAIRA) | Cost Estimate (US$

ESMPImplementation Cost 30,600,000 21,103.45

Monitoring Cost 4,100,000 2,827.59

Capacity Building 2,000,000 1,379.31
GRM Implementation Cost 18,720,00 12,910.34

Additional Management Cost 3,400,000 2,344.83
Total 58,8200,000 40,565.52

The USD equivalent was calculated using an exchange rat&Sdf 1 = (Jufie, 2@26 €xchange rate adopted

for this ESA)

8.0 REMEDIATION PLAN AFTERDEGOMMISSONING/CLOSURE Decanmissioning
refers to the processof removing all the operating assets of aproject after
completion of its life cycle. The average life span of the solar-hybrid power plant to
be provided aspart of the proposed Pioject is 25years (which can be exteded
through regular maintenance) while the training centre can last for 40 yearsor
more. Even after the 25 years, the PV panels canstill generate up to 90 % of the design

capacity.

In the eventof decommissioning, REA, in corjunction with the leadership of FUHSAshall
ensure that the Projectsite is left in a safeand environmentally acceptable condition. A
standard decommissioning, abandonment and closure programme shall be mvoked. The
taskswill i nclude,amongst others:

A Evacuation of the dismantled PV panels and other related items (such as
inverters, and control devices) to the maufacturers for recycling.
ATransportatiorof spent batteries torecycling facilities;
ARestoratiorof the Project site to baseline conditions (as much aspracticable)
in line with legislative and regulatory requirements.
AAssessinghe residual impact, if any, the project has on theenvironment.
AMonitoring the abandoned project environment asnecessiry .
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Decanmissioning activities will only begin after due consutation with the relevant
stakeholders including the regulatory authorities.

9.0 CONCLUSION ANDRECOMMENDATIONS

The ESA of theproposed Poject has ben conducted in acordancewith the relevant
requirements ofthe FMEnv. and other relevant regulatory agencesin Nigeria, aswell
as theapplicable requirements of the African Development BankSafeguard Policies,
specifically the Operational Policy 4.01 and Involuntary Resttlement Policy 4.12
triggered by the proposed Project. Consistent with the regulatory standards, the
asessment of the evironmental status and the socb-economic aspects of the
proposed ProjA A @réaldf influence have been carefully carried out using accepted
scientific methodology. Evaluation of assocated and potential impacts of the
proposed Project identified both positive and negative interactionswith the recaving
biophysical and socio-economic evironment.

Based onthe nature and extent of the proposed Project and the findings of the ESA
study, it is believed thatthe potential negative impactsassocated with the proposed
Project can be mitigated to as low as reasonably practicable through the
implementation of the proffered mitigation measu es documented in Chapter 6 of
this report, while the positive impacts can also be enhanced. In addition, an ESVIP
has been egablished (Chapter 7) to assess the efficiency and effectiveness of the
recommended mitigation measuesand ensure long-term monitoring of the Project.

The ESA study recommends the folowing:

1 The REA, through its Project Management Unit (PMU), as well as the
management of the FUHSA through its Department of Works and Physical
Planning, shadl ensure that the proposedProject is developed and operated in
an environmentally sustanable manner by properly managing the

processesactivitiesthat may bring aboutdisturbancesto the
environment through the implementation of the reconmended mitigation
measuesand the ESMP.

1 Continuous monitoring of environmental and social performanceof the Project
shall be ensured, including periodic consutation with the relevant regulatory
authorities, the potentially affected community,and other relevant
stakeholders throughout the Project life gycle.

 Implementation of the ProjA A &&kéholder Engagement Plan (including
grievanceredress metianism) shall be mantained.
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CHAPTER ONE INTRODUCTION

1.1 Backgroundnformation

The purpose of this assignment is to prepare a skspecific Environmental and Social
Impact Assessment (ESIA) for th&olar Power Plant Project at thd-ederal University of
Health SciencesAzare (FUHSA. The ESIA will establish the environmental and social
AAOGAT ETA AT TAEOEITO T £ OEA POT EAAO AOARA

evaluate potential impacts associated with theroject activities, and proffer appropriate

X

mitigation and management measures in accordance with national regulatory
requirements and international best practiceand the Integrated Safeguards System (ISS)
of the African Development Bank (AfDB).

The assignment is intended to generate reliable biophysical and soeszonomic baseline
indicators that will serve as reference benchmarks for assessing projectlated impacts
during the construction, operation, and decommissioning phases. These baseline
indicators will also support informed decisionrmaking, refinement of project design, and
monitoring of environmental and social performance throughout the project lifecycle.

The biophysical baseline studies will involve site reconnaissance and field investigations
to characterize the physical environment of the proposed project location, including
landform and topography, soil characteristics, surface and groundwater conditic)
climate and meteorology, air quality Ambient noise environment, and biological resources
within the project area and its Area of InfluenceAol).

The socieeconomic baseline assessment will include stakeholder identification and
engagement, community consultations, focus group discussions (FGDs), and key informant
interviews, implemented in line with the Stakeholder Engagement Plan (SEP). These
activities will seek to understand existing socieeconomic conditions, livelihood patterns,
institutional arrangements, vulnerability profiles, and stakeholder perceptions relevant to
the proposed project.

Overall, the ESIA will provide technical guidance to the project proponent on
environmental and social risk management, monitoring, and compliance with applicable
regulatory, institutional, and lender safeguard requirements, thereby supporting the

sustainable implementation of the proposedFUHSAsolar power project

1.2 Objectives ofthe ESIA&udy




The specific objectives of the ESIA assignment are to:

1

Provide a clear and comprehensive description of the proposdgederal University

of Health SciencesSolar Power Project, including its key components, activities,
design features, and implementation phases, within the context of the receiving
AT GEOTTI AT O AO OEA 51 EOAOOEOUGBO o0AOI Al
Establish and document baseline physical, biological, and so@gonomic
conditions within the project site and the defined Area of Potential Project Influence
(APPI).

Identify, predict, and assess potential positive and adverse environmental and
social impacts that may arise during the construction, operation, and
decommissioning phases of the project.

Propose practicable, coseffective, and sustainable mitigation and enhancement
measures to prevent, minimize, or offset identified adverse impacts while
maximizing positive project outcomes.

Develop a site, and project specificEnvironmental and Social Management Plan
(ESMP) detailing mitigation measures, monitoring indicators, institutional
responsibilities, implementation timelines, and indicative costs.

Identify institutional, organizational, and individual capacity-building requirements
necessary for the effective implementation of environmental and social
management measures.

Prepare outline environmental and social management instruments, including
Labour Management Procedures (LMP), Waste Management Plan, Traffic
Management Plan, Occupational Health and Safety (OHS) Plan, Community Health
and Safety Plan, GenddBased Violence/Sexual Exploitation and Abuse and Sexual
Harassment (GBV/SEAH) Prevention andd®ponse Plan, and a Grievance Redress
Mechanism (GRM).

Develop a decommissioning and site closure framework to guide environmentally
sound and socially responsible endf-life management of the project
infrastructure.

1.3 Sope ofthe ESIAudy

TheESIA#T 1T OO1 OAT 680 OAIT PA T £ x1 OE OEAI 1T ETAI

i. Review relevant project documentation, including project designs, feasibility studies, and

applicable environmental and social safeguard instruments.

il. Review applicable environmental and social policies, legal, and institutional frameworks,

including Federal Ministry of Environment regulations, relevant state environmental laws,

and African Development Bank Policies.

ili. Describe the proposed project in detail, including its components, layout, activities, and

implementation schedule, supported by maps, drawings, and schematic representations.

iv. Analyzethe policy, legal, and administrative framework relevant to the project.

v. Define and justify the project study area and Area of Potential Project Influence (APPI).
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vi. Describe andanalyze baseline physical, biological, and socieconomic conditions
within the study area using literature review, field surveys, imsitu measurements, and
laboratory analyses, as appropriate. Biophysical considerations shall include
climate and meteorology; air quality and noise; geology, topography, and hydrogeology;
surface and groundwater quality; soils; drainage; flora and fauna, including sensitive or
protected species.

vii. Undertake socieeconomic assessments covering population characteristics,
livelihoods, health and safety conditions, land use, gender dynamics, vulnerable groups,

service availability, and potential projectinduced risks.

vii. AnalyzeD OT EAAO Al OAOT AOGEOAOh ET AI-DAIEE LA OE Ol

based on technical, economic, environmental, and social criteria.

ix. Identify and assess potential direct, indirect, cumulative, shotierm, long-term,
temporary, and permanent impacts, with particular attention to vulnerable and
marginalized groups.

X. Assess risks related to labour influx, GBV/SEAH, child labour, occupational and
community health and safety, and propose appropriate mitigation measures, including a
GBYV Action Plan.

xi. Define mitigation, compensation, and enhancement measures, assign responsibilities,
and estimate associated costs.

xii. Develop an environmental and social monitoring programme with indicators,
frequency, institutional responsibilities, and cost estimates.

xiii. Assess institutional capacity for ESMP implementation and propose capacibyilding
measures, including training on ESHS, GBV prevention, emergency response, and
stakeholder engagement.

xiv. Conduct stakeholder consultations at inception and draft ESIA stages and document
stakeholder concerns and responses.

xv. Prepare a Stakeholder Engagement Plan (SEP) and an accessible and inclusive
Grievance Redress Mechanism (GRM).

xvi. Define Environmental, Social, Health and Safety (ESHS) requirements for incorporation
into bidding and contract documents.

xvii. Prepare a comprehensive Environmental and Social Management Plan (ESMP) that

includes identified impacts, mitigation measures, monitoring indicators, institutional

responsibilities, costs, and implementation schedule.




1.4 ESIAudyApproach / Methodology

The ESA of the proposed Project has been carried out in line with the FMEnv-
approved EIA process for mini-grid / off-grid projects being implemented under
NEP. It also takes into consideration the requirements of relevant international
standards and guidelines, such asthe African Development Bankintegrated Safeguard
Systems Operational Safeguards OgD.

Theillustration of general methodology adopted for the ESA study is provided in Figure
1.1. Detailed information on each of the activitiesis provided in the subsequent chapters
of this report.

Figure 1.1: Schematic presentation of the general methodology for the ESA
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1.5 Limitations ofthe ESA Sudy

The ESA study hasbeen caried out in line with the relevant local and international
guidelines and regulations to identify and assessthe potential environmental and social
impacts of the proposed Project, and also toput in place gpropriate mitigation measues
to addressthe identified impacts.However, the inherent limitations in the ESA process
require that a few assumpgions have to be made. Hence, there may be sane degree of
uncertainty as to the eact nature and magnitude of the eavironmental impacts. These
uncertainties could arise from issuessuch asthe level of available information on the
proposed development at the time of the environmental assessment and limitations of
the impact assessment prediction process.In view of these limitations, a robust ESMP
has been put in place to ensure that the environmental and social performance of the
project is monitored throughout the projeA 0 8 Oyclé. E £A A

1.6 Legaland Adninistrative FFamework

The proposed Project is part of the FGNs EEP, a comporent of NEP. Several laws and
regulations apply to the energy sectorin Nigeria. In addition, a number of laws, policies
and instruments have been egablished to support environmental management and the
ES A process inNigeria. In this section, an overview of the relevant statutory regulations,
legislations and guidelines to the proposed Project and the ESA study is provided. The
Project shall ensure compliance with the applicable local and international regulations and
standardsthroughout itslife cycle.

1.6.1 National Policy, Guidelinesand Regulations

1.6.1.1 Federal Ministry of Environment (FMEnv.)

The FMENnv.isthe principal authority for the regulation and enforcement of environmental
laws in Nigeria. The Ad edablishing the Ministry places on it the responsibilities of
ensuring that all development and industry activity, operations and emissions are within
the limits prescribed in the national guidelines and standards, and comply with relevant
regulations for environmental pollution management in Nigeria as may be released by the
Ministry. In furtherance of her mandate, the FMEnv. developed laws/ guidelines on various
sectors of the national economy. The specific policies, acts, guidelines enforced by FMEnv.
that are applicable to the Project are summarized as follows:




x NationalPolicy on the Environmert, 2017
The National Policy on the Environment, 2017 provides for Guviable national mechanism
for cooperation, coordination and regular consutation, as well as hamonious
management of the policy formulation and implementation processwhich requiresthe
egablishment of effective institutions and linkages within and amongthe various tiers
of government that is, federal, state and local governmenO.dThe objective of the policy is
to achieve sustainable development in Nigeria pertaining to:

ASecuringa quality environment adequate for good health and wellbeing;

A Conserving the environment and natural resou cesfor the benefit of present and
future gererations;

A Raisihgpublic awareness and promoting understanding of the esential linkages
between the environmental resaurces and developments and encouraging
individual and community participations in environmental improvement efforts;

A Maintaining and enhandng the ecosystems and ecolagical processesssential for
the functioning of the biosphere to preserve biological diversity; and

A Co-operating with other countries, international organizations and agences to
achieve optimal use and effective prevention or abatement of trans- boundary
environmental degradation.

x National Policy on Solid Waste Management (2020)

This policy serves as an overarching framework to govern the collection, treatment, and
disposal of all municipal, industrial, and institutional solid waste across the country.
Key Objectives & Frameworks

§ Transition to a Circular Economy: Shifting the national focus from mere waste
dumping to material recovery, recycling, and reananufacturing.

1 Institutional Waste -to-Energy (WtE) Agenda: Encouraging the conversion of
unrecyclable municipal solid waste into reusable energy (such as electricity or fuel
oil) to simultaneously combat Nigeria's municipal waste crisis and energy deficit.
Federal University Gusau Faculty of Education Journal Faculty of Education,
Federal University Gusau.

1 Decentralized and Inclusive Governance: Promoting strategic alignment
between Federal, State, and Local Government Area (LGA) environmental
authorities, while actively engaging community leadership and the informal sector

(such as waste pickers and scavengers) to standardize safe collection ¢iiees.

The Nigerian Economic Summit Group (NESG)




1 Private Sector & Infrastructure Investment: Incentivizing private participation
in the establishment of Material Recovery Facilities (MRFs), integrated waste
management centers, briquetting plants, and modernized sanitary landfills to phase
out open dumpsites.

IKENGA International Journal of the Institute of African Studies

x National Policy on Plastic Waste Management (2020)

Approved alongside the broader solid waste framework, this specialized policy specifically
addresses the massive surge in plastic pollution, driven heavily by singiese plastics like
"pure water" sachets and Polyethylene Terephthalate (PET) bottles.

Key Objectives & Core Pillars

1 Phasing Out Single-Use Plastics (SUPs):Establishing gradual bans and reduction
targets for certain singleuse plastics and norbiodegradable polymer packaging
that cannot easily be integrated into recycling streams.

The Nigerian Economic Summit Group (NESG)

1 Extended Producer Responsibility (EPR): Mandating that plastic manufacturers,
importers, and brand owners take operational and financial responsibility for the
entire lifecycle of their products, including postconsumer collection and recycling
schemes.

The Nigerian Economic Summit Group (NESG)

1 Setting National Recycling Targets: Creating explicit quantitative benchmarks for
plastic recycling at local, municipal, state, and federal tiers, aiming to ensure that
the vast majority of plastic packaging introduced into the market becomes
recyclable.

The Nigerian Economic Summit Group (NESG)

1 Resource Efficiency & Cleaner Production: Driving local industrial modifications
to lower the consumption of virgin plastic resins (which are heavily imported) and
expanding domestic plastic recycling plants.

x NationalCGuidelinesand Sandards for Environmental Pollution Cantrol in
Nigeria, 1991
This representsthe basicinstrumentfor monitoring and controlling industrial and urban
pollution.

x S.1 9 National Environmental Protection (Pollution Abatement in Industriesand
Facilities Generating Wastes) Regulations, 1991




This imposes restrictions on the release of toxic substances into the environment and
stipulates requirements for pollution monitoring, machinery for combating pollution
and contingency plan.

x S.l 15National EnvironmentalProtection (Management of Sdid and
Hazardous Wastes) Regulations, 1991
Thisinstrument regulatesthe collection, treatment and disposal of solid and hazardous
wastes from municipal and industrial sources.

x EIA Act No. 86 of 1992 (now codified asthe EIA Act Cap E12 LFN 2004
The EIA Act is the primary Act governing the environmental and social assessment of
developmental project or activity in Nigeria. Section 2(2) of the Act requiresthat where
the extent, nature or location of a proposed project or activity is such that it is likely to
significantly affect the environment, an EIA must be undertaken in accadance with the
provisions ofthe Act.

x National Environmental Impact Assessment Procedural and Sectoral Quidelines
In response to the promulgation of the EIA Act, the FMEnv developed National EIA
Procedural Guidelines and other set of guidelines on various sectors of the National
economy. Applicable to the proposed Project is the EIA Gudelines for Power Sector,
2013. However, in line with the reques by REA, an abridged EIA process has been
approved by the FMEnv for proposed mini-grid/ off-grid projects to be implemented
under NEP. This ES A study ensures compliance with the approved EIA process

1.6.1.2 National Environmental Standards and Regulations Enforcement
Agency

The National Environmental Sandards and Regulations EnforcementAgency (NESREA)
was egdablished in 2007 by the Federal Government of Nigeria as a parastatal of the
FMEnv. The Agency is charged with the responsibility of enforcing the environmental
laws, guidelines, standards and regulations in Nigeria, specifically duringthe operational
phase of developmental projects. The NESREAG (2gqulations applicable to the proposed
Project include:

x S.1 28 National Environmental (Sanitation and Wastes Control) Regulations,
2009
The purposeof thisregulation is the adoption of sustainable and environment friendly
practices in environmental sanitation and waste management to minimize pollution.

x S.135 National Environmental (NoiseSandardsand Gntrol) Regulations,
2009




This regulation highlights the permissible noise levels to which a person may be
exposed; control and mitigation of noise; permits for noise emissions in excess of
permissible levels; and enforcement. The NESREAG permissible noise level for ambient
environment is 85 dB(A).
x National Environmental ( Permitting and Licensing System) Regulations, S.I No.
29, 2009
x National Environmental ( Control of Vehicular Emissions from Petrol and Diesel
Engines) Regulations, S.I No. 20, 2011.
x National Environmental ( Electrical/Electronic Sector) Regulations, S.I No 79,
2022.
x National Environmental ( BatteryControl) regulations, 2024

x S.I. 22 Mtional Environmental (Surface and Groundwater Quality Cantrol)
Reguations,2010

The purpose of this regulation is to enhance and preserve the physical, chemical and
biological integrity of the goundwater and surface watr resou ces.

x S.I. 63 Mtional Environmental (Energy Setor) Reguations,2014
The purposeof this regulation is to prevent orminimize pollution and encourage energy
efficiency in all operations and ancillary activities of the energy sector in achieving
sustanable economic development in Nigeria.
Other NESREA regulationsrelevant to the proposed Project are:

A National Environmental (Ozone Layer Protection) Regulations, 2009, S1.32: The
provisions of thisregulation seek to prohibit the importation, manufacture, sale and
the use of ozone-depleting substances.

A National Environmental (Catrol of Bush/Forest Fre and Open Burning)
Regudations, 211, S.115: The principal thrust of this regulation is to prevent and
minimize thedestruction of ecogstem through fire outbreak and burning of any
materials that may affect the health of the ecog/stem through the emission of
hazardous air pollutants.

A National Environmertal (Electrical/ Electronic Sector) Regulations, 2011, SI.23: The
main purpose of this regulation is to ensure that best practices are applied and
maintained in the operation of electrical and electronic equipment in order to
safeguard the Nigerian environment against pollution hazards.

A National Environmental (Soil Erosion and Flood Control) Regulations 2011, S 1.
12: The overall objective of this regulation is to regulate all earthing-disturbing
activities, practices or developments for non-agricultural, commercial, industrial
and residential purposes.
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A National Environmental (Protection of Ehdangered Sgcies inInternational Trade)
Reguations, S. 111, 2011: The major objective of this regulation is to protect
species of exdangered wildlife from extinction through theprohibition of trade,
importation, etc.

A National Environmertal (Control of Alien and Invasive Species) Regulations, S .
32,2013: This regulation seeks to prevent the decline, minimize the modification
and dedgruction of ecogstem, and human health causedby alien and invasive
species.

A National Environmental (Air Quality Control) Reguations, S.|. 64, 2013: The
objective of this regulation is to ensure the control of air pollutants that may affect
the ambient environment.

1.6.1.3 Federal Ministry of Power, Work s and Housing
The Federal Ministry of Power, Works and Housingis the policy making arm of the Federal
Government with the regponsibility for the provision of power in the country. The Ministry
isguided by the provisions of the Electricity Act No 28 of 1988, the National Electric Power
Policy, 2001, the Electric Power Sector Reform Act, 2005, the Roadmap for Power Sector
Reform, 2010, and the National Energy Policy, 2013. These policies are briefly described
below:

x The National Electric Pover Policy (NEPP), 2001
In order to ensure asafe, steady, reliable and progressively improved electric power sector
in Nigeria, the Electric Power Reform Implementation Committee (EPIC) was inaugurated
by the BPE and resulted in Federal Executive Council (FEC) of Nigeria approving the
National Electric Power Policy in September 2001, which recommended, amongst others:
egablishment of the electric power sector regulator and the privatization of the electric
power sector.

x Electric Power Sector Reform Act2005

The Electric Power Sector Refam Act No. 6 of 2005 provides for the licensing and the
regulation of the generation, transmission, distribution and supply of electricity. Part IV
of the Act contains requirements for licensing and stipulates that no person may
construct, own or undertake any of the following activitieswithout a license, unlessthe
generating cgacity and distribution capacity is below 1 MW and 100 kilowatts (KW)
regpectively for electricity generation, exduding cagtive generation, electicity
transmission, system operation, electricity distribution and tradingin electricity.
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x The National Energy Policy (NEP) 2013
The National Energy Policy (NEP) 2013, arevisedversion of the NEP 2003, enphasizes
the effective and efficient use of energy and proposes major areasto be considered br
energy efficiency and conservation including amongst others: transportation,
services/commercial sectar, and energy efficient building designs.

x The Naional Energy Eficiency Adion Plans (NEEAP)of Nigeria
The first version of the National Energy Efficiency Action Plans (NEEAP) for Nigeria
(2015 -2030) wasapproved onJuly14, 2016 by the National Council on Power (NACGOP).
It hasbeen formulated within the framework of UniteA . AShdFaindbl® Bnergy
for All (SE4AIl) and adopted by the Inter-Ministerial Committee on Ra&ewable Energy
and Energy Efficiency (ICREEB.

The NEEAP includes baseline data and information on energy efficiency activities and
programmesin Nigeria, barriersto the development and promotion of energy efficiency
in the cauntry and suggested achevable energy efficiency targets, ncluding gender
disaggregated indicators,based onnational potentialsand socb- economicassessmerts.
The implementation of the NEEAP is being monitored by the Federal Ministry of Power,
Works,and Housing.

x Rural Electrifi cation Agency

The Rural Electrification Agency was set up by Section 88 of the Electric Power

Sector Refam Act 2005 as the Implementing Agency of the FGN tasked with

electrification of rural and unserved communities. The mission is to provide access to
reliable electric power supply for rural dwellers irrespective of where they live and

what they do, in a way that would allow for reasonable return on invesment through

appropriate tariff that is economically responsive and supportive of the averagerural

customer.

1.6.1.4 Nigerian Electricity Regulatory Commission (NERC)

The Nigerian Electricity Regulatory Commission (NERC) is an independent regulatory
agencyinaugurated on October 31, 2005. The Commission is mandated to cary out the
following, amongst others: i) monitor and regulate the activities of the elecricity
industry in Nigeria; i) issuelicensesto market participants; iii) ensure canpliancewith
market rules andoperating guidelines.

1.6.1.5 Endangered Species Act B85

The FGN anacted the Endangered Species (Control of International Trade and Traffic)
Act 11, 1985 which makes, amongst others, the provisions for the consewation,
management and protection of the country® énhdangered species. Section 1 ofthe Act
prohibits the huntng, @pture and trade of erdangered species.
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1.6.1.6 Harmful Wase (Special Criminal Provisions) Act CAP H1 LFN 2004

The Harmful Waste (Special Criminal Provisions) Aa CAP H1 LFN 2004 prohibits and
declares unlawful all activities relating to the purchase, sale, importation, transit,
transportation, deposit, storage of harmful wastes. Appropriate penalties for
contravention are prescribed.

1.6.1.7 Nigerian Urban and Regional Planning Act CAP N138 LFN, 2004

This Act edablishes a Development Control Department (D(D) charged with the
regponsibility for matters relating to development control and implementation of
physical development plans at Federal, Sate and Local Government levels within their
respective jurisdiction.

1.6.1.8 Penal Code (Narthern Sates) Federal Provisions Act, CAP P3 LEN 2004

The Act containsthe basic criminal law offencesrelating toendangering thelife of peaople
from various activitiesin the Northern region of Nigeria. Theseinclude dfences relatng
the public health and safely, amongst others.

1.6.1.9 Labour Act CAPL1, LFN 2004

The Labour Act is the primary law protecting the employment rights of individual
workers. The Act covers protection of wages, ®ntracts, employment terms and
conditions, and recruitment; and classfies types ofworkers and spedal workers.

1.6.1.10 National Policy on Ocapational Safety and Health, 2020

Section 17(3c) of the consttution of the Federal Republic of Nigeria (1999) stipulates
that the hedth, safey and welfare of all personsin employment must be safegguarded and
not endangered or abused.

1.6.1.11 Land Use Act CAP L5 LFN 2004

Section 1 of the Act veds the entire land in any state in the Governor of the Sate. The
Act also stipulatesthe proceduresthe Sate must follow to clear the land, and define the
compensatory measures the State must implement in order to compensae any
affected person. The proposed solarhybrid power plant and assocated infrastructure
will be sited within the land property owned by FUHSA. No dditional land outside the
University campus will be expropriated for the Project.
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1.6.1.12 Violence Against Persons (Prohibition) Act, 2015

The Violence Against Persons (Prohibition) Act (VAPP) was passed into law in May,
2015. The Ad was necesdtated as a result of agitations for protection of persons against
different forms of violence. The Act has strengthened advocacy against rape, female genital
multilation, partner battery, stalking, harmful widowhood practices while prohibiting all
forms of violence, including physical, sexual, psychological, domestic, harmful traditional
practices and discrimination against persons. It also provides maximum protection and
effective remedies for victims and punishment of offenders. The Act isakey instrument for
addressing GBV in Nigeria.

1.6.1.13 Employees Canpensation Act, 2010

The Employee® Campensation Act, 2010 was passed into law to provide comprehensive
compensation to employees who suffer from occupational diseases or sustain injuries
arising from accidents at workplace or in the course of employment. The Act repeds the
Workmen's Canpensation Act Cap. W6 Laws of the Federation of Nigeria, 2004.

1.6.1.14 National Gudelines for Decommissioning of Facilitiesin Nigeria (2017)

The purpose of this guideline is to provide clear directions and guidance on the step-by-
step process involved in decommissioning a facility in Nigeria. The guideline is to aid in
achieving an effective and environmentally sustainable decommissoning process that
shall be compatible with intended future land use on hedth concerns and environmental
impacts.

1.6.1.15 Natural Resouces ©nservation Act GAP 349 LEN 1990

The Natural Resairces Conservation Act CAP 268 LFN 1990 is the most direct existing
piece of legislation on natural resaurces consemwvation. The Act establishes the Natural
Resouces Conservation Council, which is empowered to address soil, water, forestry,
fisheries and wildlife consewation by formulating and implementing policies,
programmesand projects on conservation of the countryd @tural resour ces.

1.6.1.16 Public Health Law Cap 103 LFN 1990

PublicHealth Law examines the authority of the government at variousjurisdictional

levelsto improve the health of the general population within societal limits and norms.
The Sate is empowered to protect and improve the environment and safeguard the
water, ar and land, prest and wildlife of Nigeria. The law prohibits the public or private

sector of theeconomy not to undertake or embark on or autharize projects or activities
without prior consideration of the effect on the environment.
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1.6.1.17 Energy Commission of Nigeria Act CAP 109 LFN 1990

The Act was promulgated to create the Energy Commission of Nigeria (ECN) with
responsibility for coordinating and general suveillance over the systematic
development of the various energy resources of Nigeria. Subject to this Act, the ECN is
charged with the responsibility for the strategic planning and co-ordination of national
policies in the field of energy in all its ramifications. The mandates of ECN include
statistical analysis of Hectricity Generation, Transmissionand Distribution.

162StateLaws

The proposed Project site isin FUHSA Azare,BauchiState. The key State administrative
authorities and legal instruments that are relevant to the Progct are briefly described
below:

x BauchiEnvironmental Protection Agency

The Bauchi Environmental Protection and Sanitation AgencyBASEPA was established
under the BauchiState Environmental Protection Law 01994, with amendments in1997.
The agency operates under th8auchi State Ministry of Housing andEnvironment. The
Boar d@& functions shall cover, but not limited to:

1 The control of removal and disposal of liquid wastes

1 The control and disposd of solid wastes. The control of vector pests, rodents, and
reptiles water and waste water effluent discharges, noise which constitute a
nuisance; the use of septic tanks and sewage maintenance; bush burning, poaching
and indiscriminate felling of trees; stray and wandering animals; public
conveniences and cemeteries; the use of residential areas for prohibited purposes,
walking or driving on prohibited areas.

x Katagum Local Government Area
The proposed Project falls within the jurisdiction of KatagumLocal Government AreaThe
Cowncil has an Environmental Hedth Department which ensures compliance with
environmental sanitation law.

l63International Guidelines Gonventionsand Industry Codes
An overview of international guidelines, conventions and industry codes that are relevant
to the proposed Project is provided in the sub-sections below:
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1.6.3.1 International Guidelines and Sandards
x TheAfrican Development Banktegrated Safeguards System (ISS)

The environmental and social safeguard policies of the African Development Bankare
the fulcrum of its support towards sustanable poverty reduction, particularly in
developing cauntries. The policies aimed at preventing and mitigatingundue harm to the
people and the environment in the development process.As indicated in Table 1.1,
there are a total of ten (10) environmental and social safeguard policies of the
African Development Bankpf which only Operational Policy (OP) 4.01 z Environmental
Assessmat- is triggered bythe proposed Projed, and its requirements have been taken
into consideration in the ESA study.

Table 1.1: Applicability of the African Development Bank Safeguard Policies to
the proposed
Proj ect
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AfDB ISS 2023
Operational
Standard (OS)

Objective

Triggered / Applicability to the Project

0OS1:
Environmental
and Social
Assessment

To ensure that projects are
environmentally and socially sound
and sustainable through the
identification, assessment,
management, and monitoring of
environmental and social risks and
impacts throughout the project
lifecycle.

Triggered z Applicable. The proposed solar hybrid minigrid
project involves land acquisition (approximately 2.01 ha), site
preparation, civil works, installation of solar infrastructure, and
operational activities which may result in environmental and social
impacts such as vegtation clearance, soil disturbance, waste
generation, occupational risks, and community interactions.
Consequently, an Environmental and Social Impact Assessment
(ESIA) and Environmental and Social Management Plan (ESMP) ¢
required in line with AfDB 1SS2023 requirements.

0OS2: Labour and
Working
Conditions

47T DOT OAAO xI1 OEA
fair treatment, non-discrimination
and equal opportunity, and ensure
safe and healthy working conditions
for project workers.

Triggered z Applicable. The project will engage direct and
contracted workers during the construction and operational phases|
Potential risks include occupational accidents, exposure to electric:
hazards, inadequate use of PPE, labor disputes, and worker welfa

concerns.Labor Management Procedures (LMP), Occupational

Health and Safety (OHS) measures, grievance mechanisms, an(

worker codes of conduct will be implemented in compliance with
national labour laws and AfDB requirements.

0OS3: Resource
Efficiency and
Pollution
Prevention

To promote the sustainable use of
resources, avoid or minimize
pollution arising from project

activities, and manage hazardous an
non-hazardous wastes effectively.

Triggered z Applicable. Construction and operational activities
may generate solid waste, used oil, packaging materials,
wastewater, dust, noise emissions, and hazardous wastes includin
spent batteries and damaged solar components. The project will
incorporate pollution prevention measures, waste management
procedures, resource efficiency strategies, and safe
handling/storage of hazardous materials in accordance with the
ESMP and applicable environmental standards.
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0S4 Community
Health, Safety and
Security

To anticipate, avoid, and minimize

adverse impacts on the health, safety

and security of projectaffected

communities during the project
lifecycle.

Triggered z Applicable. Construction activities, movement of
equipment and vehicles, excavation works, and electrical
installations may expose nearby communities to safety risks such &
accidents, dust, noise, electrocution hazards, and restricted acces
Community Health, Safet and Security measures including traffic
management, emergency response procedures, public awarenes:
and stakeholder communication will be implemented to mitigate
these risks.

0OS5: Land

Acquisition,
Restrictions on
Land Use, and

Involuntary
Resettlement

To avoid involuntary resettlement

where feasible and minimize adverse

social and economic impacts arising

from land acquisition or restrictions
on land use.

Triggered z Applicable. The project requires acquisition of
approximately 2.01 hectares of land for the mingrid infrastructure.
Although physical displacement may not occur, economic
displacement, loss of access, or livelihood impacts may arise.
Appropriate land acquisition procedures, compensation
arrangements, and livelihood restoration measures will be
implemented where necessary. A Resettlement Action Plan (RAP)
Abbreviated RAP may be prepared depending on the extent of
impacts identified.

OS6: Biodiversity
Conservation and
Sustainable
Management of
Living Natural
Resources

To protect and conserve biodiversity,
maintain ecosystem services, and
promote sustainable management of
living natural resources.

Triggered z Applicable (Low to Moderate). Minor vegetation
clearing and habitat disturbance may occur during site preparation
and construction activities. Although the project area is not
expected to contain critical habitats or protected biodiversity areas
mitigation measures will be implementeal to minimize impacts on
local flora, fauna, and ecosystem functions, including controlled
vegetation clearing and site restoration measures.

OS7: Vulnerable
Groups

To ensure that vulnerable and
disadvantaged groups are identified
and that project impacts do not
disproportionately affect them, while
promoting inclusive participation

and equitable access to project

benefits.

Triggered z Applicable. Vulnerable groups within the project area,
including women, elderly persons, lowincome households, persons
with disabilities, and marginalized community members, may be

affected differently by project activities or may face barriers to
accessing projecbenefits and consultation processes. Inclusive
stakeholder engagement, equitable compensation processes, an(
targeted mitigation measures will be implemented to ensure their
meaningful participation and protection.




To protect tangible and intangible

Triggered z Applicable (Precautionary Basis). Excavation and
construction activities may result in accidental discovery of
archaeological materials or culturally significant resources.

0S8 Qultural .cultural hentage from gqlverse Although no known cultural heritage sites have been identified
Heritage impacts of project activities and iy . : . :
SUDDOTt its preservation within the project area, a Chance Find Procedure witle included in
PP P ' the ESMP to ensure proper management of any unexpected
discoveries during project implementation.
To ensure that financial Not Triggered z Not Applicable. The project is not being
0S9: Financial intermediaries appropriately assess | implemented through a financial intermediary arrangement and

Intermediaries

and manage environmental and
social risks associated with
subprojects they finance.

does not involve onlending or subproject financing through
financial institutions. Therefore, this Operational Standard is not
applicable to the proposed project.

0OS10: Stakeholder
Engagement and
Information
Disclosure

To establish a systematic approach
for effective stakeholder
engagement, information disclosure,
and management of grievances
throughout the project lifecycle.

Triggered z Applicable. The project involves multiple stakeholders
including host communities, local authorities, regulatory agencies,
and potentially affected persons Continuous stakeholder
consultations, disclosure of project information, and

implementation of a Grievance Redress Mechanism (GRM) are
required to ensure transparency, community participation, and
effective management of concerns throughout the projecifécycle.




x African Development Bankraup Environmental, Hedth and Safety (EHS

Gudelines
The African Development BankGroup EHSGuidelines are technical referencedocuments
that include the African Development BankGroup expectaions regading industrial
pollution management performance.The EHSGuidelines aredesigned to assst managers
and decison makers with relevant industry badkground and technicalinformation. This
information supports actions aimed at awiding, reducing, and controlling potential EHS
impactsduring the construction, operation,and decommissioning phaseof a project. The
EHS Guidelines sewe asatechnical reference sairceto support the implementation of
the African Development Bankpolicies and procedures, particularly in those agects
related to pollution prevention and occupational and community health and safdy.

The African Development BankEHS Guidelines relevant to the proposed
Project are:

A The African Development Bank @up EHS General Quidelines; and

A The African Development BankGroup EHS Guidelines for Electric Power
Transmisson and Distribution

The General EHSGuidelines provide guidanceto users on common EHSissues potentially
applicable to all industry sectors. It contains management measues for the following
EHSissuesassociaded with aproject under the following headings:

A Air emissions

A Noise

A Ambient water quality

A Water conservation

A Energy conservation

A Hazardous materials management

A Wastemanagement

A Occupational health and safety

A Community health and safety

A Construction and decommissioning.

The EHS Gudeline for Electric Power Transmission and Distri bution provides guidance
applicable to the power project facilities that will involve power transmission and
distribution.
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The E&S management measu esdocumented in the relevant African Development Bank
EHS Guieline form part of the reconmended mitigation measues to address the
identified impacts ofthe proposed Project,asdetailed in Chapters 6and 7.

1.6.3.2 International Gonventions

The Nigerian Gowernment is an important player in the International support for the
protection of the environment. Assuch,the country is asignatory to some International
laws and conventions, which are targeted towards conservation and protection of the
environment in order to ensure sustainable development. Some International conventions
and regulations that are applicable to the proposed Project include:

x African Convention onthe @nseavation of Nature and Natural Resaurces
The African Convention on the Conservation of Natue and Natural Resouces was
adopted in Algiers, Algeria, on September 15, 1968 and entered into force on June
16, 1969. The Convention stipulates that the contracting States shall undertake to
adopt the measues necessaryto ensure conservation, utilization and development of
soil, water, flora and fauna resourcesin accadance with scientific principles and with
dueregard to the bestinterest of the people.

x Protocol to the African Charter on Human and PeoplesdRights on the Rights of
Women in Africa (Maputo Protocol)
This calls on statesto protect rights of women and girls, such as property rights, rights
to a consensual mar iage, protection against child marriage, widowO Bghts, inheritance
rights, and protection aganst all forms of violence.Nigeria ratified this protocol in 2004
to address the historical discrimination and marginalization of women and girls,
including GBV.

x Basel Cmvention on the Contol of Trans-Boundary Movement of Hazardous
Wastesand their Disposal
The Convention was adopted on March 22, 1989 and entered into force on May,
1989. It focuses dtention on the hazards of the generation and disposal of haardous
wages. The Convention defines the wastesto be regulated and controlled in order to
protect human and environmental health against their adverse efects.

x The UntedNations Cavention on Biological Diversiy
The Convention was adopted in 1994. The objectives of the Convention include the
conservation of biological diversity, the sustanable use of its components and the fair
and equitable sharing of benefits arising out of the utilization of genetic resour ces.
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x The Mnamata Convention on Mercury
The MinamataConvention on Mercury is a global treaty to protect human health and the
environment from the adverse effects of mercury. The Minamata Convention was
adopted in 2013 and entered into force in2017. The international treaty is designed to
protect human health and the environment from anthropogenc emissons and releases
of mercury and mercury compounds by member countries.

x The UntedNations Famework Convention on dimate Clange
The Convention on dimate Changewas aopted in 1992 during the RioEarth Summit in
Rio De Jneiro, Brazil, and entered into force in 1994 to limit Greenhouse Gas (GHG)
emissions which cause d¢obal warming.

x |nternational Health Regulations(2005)

The International Health Regulations (IHR) is an international legal instrument that is
bindingon 196 countries acrossthe globe, including all the Member Sates of World Health
Organisation (WHO). Thisbindinginstrument of international law entered into force on 15
Jduine 2007. The purpose and scope is @o prevent, protect against, control and provide a
public hedth response to the international spread of disease in ways that are
commensurate with and restricted to public hedth risks and which avoid unnecessary
interference with international traffic and tradea

x Dedaration of the United Nations Gonference on Human Environment
United Nations Conference on the Human Environment proclaims that G point has been
reached in history when we must shape our actions throughou the world with a more
prudent care for their environmental consequences.o

The principles of this Declaration relevant to the proposed Project are summarized below:
Principle 2: The natural resources of the earth, including the air, water, land, flora and
fauna egpecially representative samples of natural ecosystems, must be safeguarded for
the benefit of present and future generations through careful planning or management, as
appropriate.

Principle 3: The capacity of the earth to produce vital renewable resources must be
maintained and, wherever practicable, restored or improved.

Principle 4: Nature conservation, including wildlife, must receive importance in planning
for economic development.

Principle 15: Planning must be applied to human settlements and urbanization with a
view to avoiding adverse effects on the environment and obtaining maximum social,
economic and environmental benefits for all.
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Principle 18: Scienceand technology, aspart of their contribution to economicand social
development, must be applied to the identification, avoidance ad control of
environmental risks and the soltion of environmental problems and for the common
good of mankind.

x |International Labour Organisation (ILO) ILO-OS$H 2001 z Quidelines on

Ocwpational Safety and Health (OSH) Management Sysems
These guidelines call for coherent policies to protect work ers from ocaupational hazards
and risks while improving productivity. The guidelines present practical approaches and
tools for assisting organizations, competent national institutions, employers, work ers and
other social partnersin establishing,implementing and improving ocaupational safety and
health management systems, with the aim of reducing work-related injuries, ill hedth,
diseases, incidents and deaths.

At the organizational level, the guidelines encourage the integration of OSH management
system elements as an important component of overall policy and management
arrangements. Organizations, employers, owners, managerial staff, workers and their
representatives are motivated in applying appropriate OSH management principles and
methods to improve OSH perfor mance. Nigeriaratified the guidelinesin 2001.

1.6.3.3 Industry Cades and Sandards
x International Electrochemical Commission (IEQ

The IEC Technical Specification 62257 series contains recommendations for small
renewable energy and hybrid systems for rural electrification Projects. It outlines
international bes practice solutions to support energy access in developing countries
across arange of technologies. The purpose of this series is to assist renewable energy
project managers, engineers and system designers as well as operatorsto choose the right
system for the right place and to design, operate and maintain the system.

1.7 Institutional Arr angementsfor Environmental and Social Management

The proposed Projectis under the FGNs EEP Phase I|lbeingimplemented by REA. REA
wassetup by Section 88 ofthe Electric Power Sector Rebrm Act 2005, and its Boad and
Managementwere inaugurated on March 16, 2006.

REA will lead the desgn, installation, operation, and maintenance of the Project
while FUHSAthrough its Department of Works and Physical Planning, isresponsible for
land allocation for the Project.REAis responsible for seleding Engineering, Procurement
and Construction (EPC) contractor (through competitive process)to build, operate and
maintain the proposed power plant, and also build and equip the assocated training
center. The seleded EPCwill also be considered
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for aten-year operation and maintenance (O&M) contract for the power plant.nthe long
run, the Uhiversity will be responsible for operating and maintaining the Pioject.

REA has egablished a Project Management Unit (PMU) which includes experienced
Environmental and Social Safeguard Spedalists. The REAPMU will provide oversight
functions for the management of potential environmental and social issues assoated
with the Project throughout its life cycle. The PMU, in conjunction with the Universityd O
Department of Works and Physical Planning, will monitor the hired contractard E&S
performance.

The implementation of mitigation measuwes for potential environmental and social
impacts assoated with the Project (at various stages)will alsobe monitored byFMEnv.,
NESREA, Bauchi State Environmental Protection and Sanitation Agencynd other
relevant regulatory agencies,aspart of their statutory responsibilities.

In addition, the African Development Bankwill provide overall supervision, facilitation
and co- ordination of the Project, and monitor Project performanceindicators. Further
information on E&S risk management processfor the Project is provided in Chapter

7 of this report.

1.8 Report Sructure
In line with the FMENnv guidelines, this report is structured as Pllows:

1 Preliminary Sections: containing table of contents, lists of ESA preparers,
Executive Summary, amongst others.

i Chapter One: Introduction containing an overview of the proposed Project, the
ESAobjectives and study approach and applicable legal and
administrative framework.

1 Chapter Two: Project Jusification containing a rationale for the proposed
Project aswell asthe analysis of Project alternatives and development options.

1 Chapter Three: Project Desaiption containing the technical elements of the
Project. It concisly desaibes the proposed Project and its geographic and
temporal context, including the ProjeA O 6 O ataddndr sthAuEture.
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Chapter Four: Desgaiption of the Environment. It details the baseline data that
is relevant to decisons about the Project location, design, development and
operation.

Chapter Five: Potential and Associgded Impacts. This takes into accaunt all
relevant environmental and social risks and impacts of the proposed Project,
including cumulative impacts.

Chapter Six: Mitigation measues for the identified negative environmental and
sodal impacts, as well as the enhancement measues for the identified positive
impacts.

Chapter Seven: is the ESMIP. It summarizes the key environmental and social

measues and actions and the timeframe including responsibility for the
implementation of therecommended measues.

Chapter Eight: presents an overview of remediation/ decommissioning plan after
Project closure.

Chapter Nine: Conclusion and Recanmendations

The report also includes references andappendices.
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CHAPTER TWO
PROJECT JUSTIFICATION

This chapter presents the justification for the proposed solar-hybrid power plant and
assocated infrastructure in Federal University of Health SciencesBauchi State
Government Nigeria, as part of the Federal Government of Nigeria (FGN) Energizing
Education Programme (EEP) Phasell. It alsoincludesthe description of alternatives and
development options consideed for the proposed Project.

2.1 Needfor the Proj ect

Public tertiary institutions in Nigeria, particularly Federal Universities, continue to attract

a significant proportion of candidates seeking higher education due to their affordability,
academic credibility, and national spread. Despite this demand, many these institutions
face persistent challenges associated with inadequate and unreliable electricity supply
from the national grid. These power constraints have direct implications for academic
delivery, research activities, ICT systems, laboratory opations, security, water supply,
and overall campus functionality.

At present, Federal University of Health SciencegFUHSA relies largely on a mix of
intermittent grid supply and diesel-powered generators to meet its electricity needs. This
arrangement is not only financially burdensome due to high fuel and maintenance costs,
but also environmentally unsustainable, contribuing to greenhouse gas emissions, noise
pollution, and localized air quality degradation. As a specialisdtkalth sciences institution
with energy-intensive facilities such as laboratories, simulation centres, ICT infrastructure,
and medical training equipment FUHSArequires a stable, clean, and reliable power supply
to effectively fulfil its academic and research mandate.

YT OAOPTITOA O . ECAOEA86O AOi AAAO Al AAOOEARO
Nigeria (FGN) initiated the Nigeria Electrification Project (NEP), an innovative programme
designed to expand electricity access through decentralized renewable energy solutions,
particularly for underserved and offgrid populations and institutions. The NEP is
implemented by the Rural Electrification Agency (REA) and efinanced by development
partners, including the African Development Bank.

A key component of the NEP is the Energizing Education Programii€EP), which aims to
provide dedicated, reliable, and clean electricity to Federal Universities and their affiliated
teaching hospitals across Nigeria through solanybrid power solutions. The EEP is also
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reduction in carbon emissions by 2030 through increased adoption of renewable energy

and reduced reliance on fossil fuels.

The proposed solarhybrid power project at FUHSAforms part of the EEP Phase Il
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delivering a sustainable and resilient power solution capable of supporting present and
future electricity demand. Beyond improving power reliability, the Project is expected to
yield multiple ancillary benefits, including reduced operational costs, improgd campus
security through enhanced lighting, strengthened water supply systems, and an enabling
environment for effective teaching, learning, and research.

Overall, the proposed Project is justified on technical, economic, environmental, and
institutional grounds, and represents a critical infrastructure investment to support

FUHS®A O COT xOE AO A TAOETTAI AAT OOA T &£ AgAAI
2.2 Value ofthe Proj ect

The Nigeria Electrification Project (NEP) is a flagship Federal Government initiative aimed
at expanding access to electricity through decentralized renewable energy solutions. The
Project is cofinanced by the African Development Bank (AfDB) through a loafacility of
approximately US$200 million, of which US$123 million has been earmarked for the
implementation of Energizing Education Programme (EEP) Phase Il

Funding underEEP Phase llicovers the full lifecycle delivery of solathybrid power plants

at selected Federal Universities and Teaching Hospitals across Nigeria. This includes
Engineering, Procurement and Construction (EPC) as well as Operations and Maintenance
(O&M) arrangements Under this framework, competitively selected EPC contractors are
responsible for the design, construction, commissioning, operation, and maintenance of the
power plants for an initial period, as well as the construction and equipping of renewable
energytraining centres to support capacity building for a minimum of one year.

The proposed solarhybrid mini-grid project at the Federal University of Health Sciences
(FUHSA constitutes a strategic investment undelEEP Phase Ill The Project represents a
long-term value proposition by delivering clean, reliable, and cosgffective electricity
supply to the University, while simultaneously reducing recurrent expenditure on diesel
fuel, generator maintenance, and gridelated inefficiencies. In addition, the Project
contributes to national development priorities in renewable energy deployment, climate
change mitigation, and human capital development.

2.3 Project Benefits

The proposed Project is expected to generate substantial environmental, social, economic,
and institutional benefits at the University, community, and national levels. Key anticipated
benefits include, but are not limited to, the following:

1 Improved Electricity Generation and Reliability

Upon full operation, the solarhybrid system is expected to generate approximately 3,566
megawatt-hours (MWh) of clean electricity annually, providing a stable and dependable
power supply to the University.

1 Expanded Power Coverage

The electricity generated will be sufficient to support power needs for an estimated 180
additional facilities, including academic buildings, laboratories, student hostels, staff
quarters, healthcare training facilities, and administrative offices.
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1 Enhanced Academic and Research Activities

Reliable power supply will significantly improve teaching, learning, research, ICT
operations, laboratory functionality, and clinical training activities, thereby

s o~ L oA~

1 Environmental benefits and Climate change mitigation

The Project will substantially reduce reliance on diesepowered generators, resulting in
lower fossil fuel consumption, reduced greenhouse gas emissions, improved local air
quality, and overall enhancement of environmental sustainability within the campus

1 Improved Campus security and Social welbeing

Increased availability of electricity will support expanded street lighting and surveillance
systems, thereby improving campus security, reducing opportunistic crime risks, and
contributing to safer learning and residential environments, including reducedisks of
gender-based violence.

1 Capacity Building and Skills development

The renewable energy training centreo be established as part of the Project will promote

knowledge transfer, skills acquisition, and certification in solar and hybrid power

technologies, benefiting students, staff, and selected members of the surrounding
community.

1 Livelihood and Economic Opportunities

The Project will create direct and indirect employment opportunities during construction,
operation, and maintenance phases. These opportunities will foster skills development,
income generation, and local economic stimulation through procurement of goodsnd
services.

1 Institutional and Intergovernmental Collaborations

Implementation of the Project will strengthen technical and financial collaboration
between the Federal Government of NigeriaFUHSA the Rural Electrification Agency
(REA), AfDB, and other relevant Ministries, Departments, and Agencies (MDAS).

1 Contribution to National and International Climate Commitments
4EA 001 EAAO 0OOBPDPI OO0 . ECAOEAB8O . AOEITAIIU
Paris Agreement by contributing towards the national target of at least 20 per cent

reduction in carbon emissions by 2030 through increased deployment of renewable energy
technologies.

Overall, the socieeconomic and environmental benefits associated with the Energizing
Education Programme are significant. The intervention not only strengthens electricity
access within the education and health sectors but also contributes to broader natial

objectives, including climate resilience, energy sector reform, and sustainable
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Programme (PSRP), approved by the Federal Executive Council (FEC) in March 2017, and
remains central to the transformation of power supply in public tertiary institutions.

2.4 Envisaged Sudainability

2.4.1 Technical Sustainabil ity

The Project development shall be hardled by qualified and experienced EPC contractor
(to be seleded by REA through a competitive process) &cording to pre- established
standards and procedures. The design and construction phase of the Project shall be
overseen by qualified engineers from REA and the Department of Works and Physical
Planning in FUHSA In addition, standard operating manuals &d appropriate
documentation regading the operation and maintenance of the Prject shall be
developed and put in place bythe EPCContractor. These documents will be used asthe
bass for providing facility-specific training to relevant personnel prior to start-up to
further ensure technical sustanability of the Project.

Upon completion of the construction phase,an O&M contractor will be engaged to
operate and maintain the Project,in conjunction with the teamfrom FUHSA O rk& &nd
Physical Planning Degpartment, knowledge and skills will also be transferred to young
Nigerians on the project design, construction, implementation and maintenance. This will
ensure technical sustainability of the projectIn addition, adequate capacity building
shall beprovided to the Lhiversity personnel that will work with the O&MGContractor for
the day-to-day operations ofthe Project in the longrun

242Environmental Sustainability

The environmental sustanability measuesfor the Projectinclude the use of renewable
sources of eergy (such as sola) for electricity generation (with negligible greenhouse
gas (GHG) emissons compared to fossil fuel-burning power plants). Using data from
Azura Edo 450 MW natural gas-fired thermal power plant project (Azura 2012), about
3.5-kilo tonnes (kt) of COzequivalent per year will be savedfrom being emitted into the
atmosphere asa result of the proposed 500KWA Solar PV plant. The GOz value would
evenbe moreif the proposed plant were to be dieselor coakired. The avoided emissons
can alsobe used toearn carbon credits thatcan betradedin the wluntary carbon market.

The project is also in line with the FGNs efforts to keep GHGemissions at the barest
minimum, aspart of efforts towards climate change mitigation and adaptation. According
to WRI CAIT, Nigeriad GHGemissons increased by 25% between 1990 and 2014,
averaging 1% annually, while GDP grew 245%, averaging 5.5% annually.
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Although GDP grew faster than GHGemissons,in 2014, Nigeriad €missionsrelative to
GDPwere 1.6 timesthe world average,indicating the potential for improvement (USAID,
2019). Thus,the adoption of renewable energy for power generation zZ a aitical need for
Nigeriad d®velopment, is akey policydirection of the FGN.

In addition, the establishment of REA-PMU (which includes experienced Environmental
and Social Safeguards Specialists) to oversee the implementation of the Project will
contribute to environmental sustainability of the Project. More so, this ESA study
undertaken at the early stage of the Project development phase (and the conmitment to
implement the reconmended mitigation measuresand the commitment of the proponent to
the implementation of the ESMP and the diligent implementation of the ESMP shall ensure th
environmental and social sustainability of the project.

the ESMP developed aspart of the ESA) is geared towards ensuring the environmental

sustanability of the Project.

2.4.3 Economic Sustainabil ity
The proposed Project is part of the FGNs EEP initiative, a component of NEP. The Project

is cofinanced by the African Development Bank (AfDB) through a loan facility of
approximately US$200 million, of which US$123 million has been earmarked for the
implementation of Energizing Education Programme (EEP) PhaseThe proposed Project

in FUHSAaspart of the EEP Phase Jwill be financedfrom the NEP fund. Upon campletion,
the Project will significantly reduce the use of diesel generators in the University thereby
saving costson diesel fuel and generator maintenance,amongst others. Also, the monthly
payment to distribution company (Jos Electricity Distri bution Company) for power
consumption through the grid would stop (the University consumes an average of
60,045kWh monthly from the grid). Part of such savingswill be usedfor the maintenance
of the Projectfacilitiesin the longrun.

A costreflective service charge (to be determined based on consultation with university
management and use's) shall be implemented for all facilities within the University
campus. Pivate businessestablishments within the University campus shalbeallowed
to connect to the power Project and metered for billing to generate additional revenue
to the University. The generated funds shall be used to sustan the operational costs of
the project aswell asfor the procurement of project conponents that may bereplaced
(e.g. spent batteries, panels, etc.) in the future. Additionally, the Project will enhancethe
Universityd Mternally Gererated Revenue kGR) br other development activities and
minimize dependency onallocation from the Federal Government.

2.4.4 Scial Sustainabili ty

Sakeholder consultation has been caried out as part of the ESIA processin ensuring
that all relevant stakeholders are presented with the opportunity to provide input into
the Project at the early stage. This has also asdsted in laying a good foundation for
building relationship with the stakeholders.
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In addition, initial stakeholder engagement activities caried out during the ESA have

been presented in the report. A Sakeholder Engagement Plan (SEP) shall bedeveloped to
ensure continuous engagement with relevant stakeholders throughout the Project life
cycle. In addition, a grievance redressmechanism (GRM)has been developed by REA for

the Project. The GRMprovides the canmunication channel to receve any complaints from
stakeholders on the proposed Project and ensures that they are timely and adequately
addressed. Furthermorethe commitment of the proponent to the implementation of the ESMP
and the diligent implementation of the ESMP shall ensure the environmental and soci
sustainability of the projectDetails on stakeholder consutationscarried out till date on the
proposed Project areprovided in this report.

2.5 Project Alternatives
25.1Site Alternatives

An approximately 7.06 hectares of land within the FUHSAcampus hasbeen allocated by
the University authority for the proposed Project. The Project site has been seleded based

on anumber of considerationsincluding: i) proximity to the existing switch yard which is

located about 20 m away from the site; ii) accessbility - the Project sie can asily be

acces®d through the existing road network within the campus; ii) secuity; iv) absence
of any ecolagically sensitive areasand/or c ultural resou ceswithin and around the Project

site. Other candidate sites considered within the University campus br the proposed

Projectwere rejecteddue to some factors such as:i) far distance from the existing switch

yard; ii) poor accessbility; iv) technical considerations for installation of solarpanels,
for example,topography.

252 Alternatives Condgdered within the Corntext of the proposed Solar-hybrid

Power Plant

The power plant to be provided as part of proposed Poject in FUHSAhas been
conceptualized to be arenewableenergy source (solar technology) sincethat is part of the
objectives of the EEP initiative (i.e. carbon emisson reduction). Thus, this secton
specifically focuses on the alternaives consideredwithin the proposed sola-hybrid
power plant and eliminates discussionon other possble sourcesof power generation in
Nigeria such asthe useof natural gasfired power plant, cod- fired plant, oil-fuel plant, etc.

2.5.2.10verview

Solar power generation is curr ently one of the fastest growingareasin renewable energy.
Beyond panel production, it does not emit any significant GHGs. Compared to
alternative renewable generation technologies such as wind turbines or biofuel
generators, solar energy is produced by converting the O O Tr&di@tion z a processvoid
of any smoke, gas, or other chemical by-product, which makes this technology to meet
the clean development mechanism of the Kyoto Protocol. This is the main
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driving force behind all green energy technology, as nations attempt to meet climate
change dbligations in curbing emissons. The useof solar energy for the proposed power
plant in FUHSAwill significantly avoid the generation of GHG emigsns asociated with
fossi-fuel power plants. Thus, the proposed Projectwill help contribute to Nigeriad KDC
on climate change. In addition, the high solar irradiation in Bauchi (as indicated in
Figure 2.1) will be able to support the proposedpower plant.

SOLAR RESOURCE MAP WORLD BANK GROUP
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NIGERIA _ESMAP  (ITXED
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© 2017 THE WORLD BANK
Solar resource data: Solargis
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Long term average of PVOUT, period 1994-2015
Daily totals: 3.2 3.6 4.0 4.4 4.8

KWh/KWp
Yearly totals: 1168 1314 1461 1607 1753

Figure 2.1: Photovoltaic power potential of Nigeria

Source: © 2017 The African Development Bank , Solar resource
data: Solargis

2.5.2.2 Solar Power Technology Alternatives
The solar technolmies consideredfor the proposedpower plantin FUHSAare:

1 Concentrated Solar Power (CSP) Systems
1 Photovoltaic (PV) Solar Panels
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However, the preferred option for the proposed power plant is the use of PVSolar Panel,
since it is highly flexible and requires low installation and maintenance cost in
comparison to CSP technology. Water requirement for PV system is also low when
compared to CSPsystem.

The comparison between CPSand PV Solar technologies considered for the Project is

summarizedin Table2.1.

Table 2.1: Comparison between CSP and PV Solar Technology

Features

CSP Technology

PV Technolo gy

Description

CSP technology uses mncentrated
radiation from the sun, to heat a liquid
substance which is used to generate
steam which in turn passes through a
steam-turbine to generate electricity.
CSP Technology produces electricity
through indirect means. Erergy output
with CSRechnology is of ACtype.

PV technology uses sunlight through the
OMtovoltaic effectdto generate direct electric
current (DC). PV Technology produces
electricity through direct means. Erergy output
with PV technology is of DCtype but commonly
converted to ACthrough an inverter.

Applications/Scae

CSPis used for utility scale power
generation, mostly for Grid
Camnections, and also supporting
conventional thermal power and
desalination plants.

PV technology is suitable for off grid small and
medium-sized applications, and for utility
scale applications

Land requirement

CSPtechnology is best suited for areas
of high direct normal solar radiation.
CSP technology requires about 4
hectares of land per MW of capacity

PV technology has a wider geographical area
of application. PV technology requir es about 2
hectares of land per MW of @pacity

Cost

CSPtechnology has an high installation
and maintenance cost canpared to PV

PV technology has a low installation and
maintenance cost incomparison to CSP

Castruction Time

CSP plant condruction is technical

Utility scale PV plants are easier to install and

technology. Can be hybridized with
fossil fuelslike natural gas.

more complex than PV require less time than CSP for Plant
condruction
Water Water requirement is variable Typically requires less water than CSP
Requirement depending onthe CSRechnology aption | technology. Water is occasionally required for
adopted. CSPmay utilize wet, dry, and | cleaning of dust from the panels.
hybrid cooling techniques
Design Options Less flexible in comparison to PV Highly flexible and adaptable to the project

specific requirement

species, which may bekilled by the
intense heat generated by the
concentrated solar radiation which is
reflected off the mirr ors.

Average life span 25 years 25 years
Efficiency Power production efficiency of CSP | Power production fluctuates with the
technology are as high as 45% sunlight® intensity. For practical use this
usually requires conversion to certain desired
voltages or AC,throughthe useof inverters.
Environmental CSP syems have been recorded to PV sydems are consdered to begenerally
Risks pose environmental risks to bird benign.

Culled from different online sources
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25.2.3PV Pael Alternatives

Solar PV panel is an assembly of photovoltaic cells, also known as solar cells. It is an
essential component of a PV system that converts sunlight directly into direct current (DC
electricity. To achieve arequired voltage and current, a group of PV panels (also called PV
modules) are wired into large arr ay that called PV arr ay. PV panels can be wired together
in series and/ or parallel to deliver voltage and current in a particular system requires.

The types of solar cells that are commonly used in PV technology are: i) mono- crystalline
silicon; ii) poly-crystalline silicon; iii) thin film and iv) bifacial panels. The typical
appearance of each of these PV panelsis shown in Figures2.2t0 2.5.

FissSSSsR

Figure 2.2: Typical appearance of mono-crystalline silicon PV panels

Figure 2.3: Typical Appearance of Polycrys talline Silicon PV panels
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Figure 2.5: Bifacial Solar panels

25.3Battery TypesAlternative

The proposed solar power plant in FUHSAIs an df-grid system, which will i nvolve the
storage of power. Sorageallows the PV aray to continue providing power evenwhen
the demand isdown, instead of hasing to disconnectand refrain from generating power.
The batteries for the proposed power plant would be required to meet the demands of
heavy cycling (charging and discharging) and irregular full recharging. There are a
variety of battery types fitted for these requirements; however, four (4) of these
batteries are the best available technology
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for solar power plants. These are: leal-acid, lithium-ion, flow, and nickel-cadmium
batteries.

Following the careful consideration of factors such as safety, charging cycles, depth of
discharge and life span, lithiu m-ion batteries are envisioned to be used asthe preferred
battery for the proposed solar power plant.

An overview of the battery types consideredfor the Project is provided below:

x Lead-Acid Batteries
These are the oldest and cheapest form of batteries used in solar systems. They are
widely used in Solar PV installations due to their wide availability and ability to
work in a wide range of conditions. They internally convert hydrogen and oxygen into
water and do not require maintenance (Zhangetal.,2016). However, proper disposal of
end-of-life lead-acid batteries is important. The lead-acid battery life is typically 3-10
years (Sun etal.,2017).

x Lithium-lon Batteries

Lithium-ion batteries can deliver more cyclesin their lifetime than lead-acid. They can
be lighter and more self-contained than lead-acid batteries. They are solid, and do not
requirerefills or maintenance.The mostimportant benefit lithiu m-ion providesfor solar
is its high charge and discharge efficiencies,which help harvest more energy. Lithium-
ion batteries alsoloselesscapacity whenidle,which is useful in solar installations where
energy isonly used occasonally. Lithium ion batteries usually have longer lifespanwhen
compared to the lead-acid batteries, averageof 5 years.

x Flow Batteries

The vanadium redox flow battery (VRFB)is the most common technology in this type
of batteries. They are more expensive than the lithiu m-ion batteries but more
environmentally friendly. In VRFB the vanadium electrolyte doesnot degrade over time,
so they canlast much longer than other technologies. With other technologies, adding
more batteries is the only way to increase hours of storage; however, adding more
electrolyte (vanadium) can increase battery size in VRFB (Whitehead et al.,

2017).

The VRFB has no cycling limitations, and batteries can be charged and discharged
completely without impact on their lifespan. They canlast up to 20 years. The recycled
vanadium in flow batteriesis not toxic and canbe reusedrepeatedly for other purposes,
such asin making steel (Whiteheadetal.,2017). However, the high costof vanadium and
ion seledive membrane within the cell will lead to significant cost implications for the
Project.
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x Nickel-cadmium Batteries
Nickel cadmium or NiCd batteries are asold asthe lead-acid batteries. Though they may
not have the energy density (the power) of other technologies, they provide long life
and reliability without complex management systems. They are also as deap as lead-
acid bateries (Shukla and Hariprakash,2009).

NiCd batteries are rugged batteries with a high life span of up to 20 years (Shukla and
Hariprakash,2009). However, the major disadvantage of NiCdbatteries is the relatively
low energy density and susceptibility to self-discharge. Thus, making NiCd bdteries an
unreliable alternative for the proposed Project

2.6 Project Options

2.6.1 N o Project Option

One of the reasons for the proposed Project in FUHSAIs that the current demand for
electricity in the University significantly exceels generation/sup ply and, that the aurr ent
power supply through the grid is unreliable and suffers interr uptions. If the Project does
not go ahead, accessto reliable, safe and cheaper power supply may be difficult to
realize. In addition, the potential benefits assocated with the Project would not be
realized. Furthermore, the no project option would mean that the University will
continue to significantly rely on diesd-fuel generators for self- generation of power
consideringthe curr ent situation of electrici ty supply to the University through the grid.
This has serious economic implications to the Uhiversity and would not alsobein line
the FGNB efforts in achieving its carbon emisson targets. Thus, the No Project option is
not considered aviable option to adopt.

2.6.2Delayed Option

This option implies that the planned Projectwill be delayed until amuch later date.Such
option is usually takenwhen conditionsare unfavourable to project implementation such
asin war situation, or where the stakeholders are deeply resentful of the Project. Also, if
the prevalling economic climateis not quite favourable to the Project, then delayed
project option may be feasible. But none of these cortitions is gplicable.

Indeed, both the economic and the political environments are most favourably disposed
towards the Project. The implication of delayed project option will mean that all the
preliminary work and assocated efforts/costs incurred would have cme to nothing.
Also, becauseof inflationary trends, such a delay may result in unanticipated increases
in project costs,which may affect the final profit acauable from the Project. The delayed
option is consdered unviable for the Project.
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2.6.3 G o Ahead Option

Theinherent benefits of allowing the Project to go ahed as planned are multifarious.
The quality of education, capacity for research and innovation, training opportunities,
improved secuity within the University campus, job opportunities for Nigerian
profesgonals, skilled and sem-skilled craftsmen will increase. Thus, the option to go
aheadasplanned does outveigh the other options as cleaty highlighted above.
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CHAPTER THREE
PROJECT DESCRIPTION
3.1 Introduction

Solar-hybrid mini-grid is strategically important, as it supplies electricity not only
to the Permanent Site but also to three othedfFUHSAcampuses located in different parts of
Bauchi, thereby facilitating efficient power integration and distribution.
The project site comprises two adjoining land parcels separated by a paved internal
campus road, collectively designated for the proposed soldrybrid power infrastructure.
Parcel 1 covers approximately 2.704 hectares, while Parcel 2 measures about 2.049
hectares, resulting in a total combined land area of approximately 4.753 hectares. Both
DAOAAT O 1T EA AT OEOAI U xEOEET OEA 51 EOAOOGEO
earmarked for infrastructure development. Access to the site is provided thrah existing
internal campus road networks.
The terrain of the proposed site is slightly rocky, with generally flat to gently undulating
topography and no significant elevation changes or natural drainage constraints observed
during site reconnaissance. The land is currently undeveloped, with no pmanent
buildings, utilities, or fixed structures within the project footprint at the time of
assessment. This condition significantly reduces the need for demolition, relocation, or
extensive site clearance prior to construction.
Vegetation cover within the project area is sparse and typical of institutional reserve land,
consisting mainly of grasses and scattered shrubs. No evidence of permanent agricultural
activities, residential occupation, or culturally significant features wa identified within
either parcel. As such, the proposed development is not expected to result in physical or
economic displacement, and land tenure risks are minimal, given that ownership and
control rest with the University.
The selection of the project site was informed by a combination of technical,
environmental, and social considerations, including:
1 Availability of adequate land within the FUHSAPermanent Site, eliminating the
need for external land acquisition;
17 #1 1 OA DPOI gEi EOU O OEA 51 EOAOOEOUGO Ag
efficient power evacuation and integration into the internal distribution network
serving multiple campuses;

17 Minimal resettlement, land-use conflict, and tenure risks, as the land is
institutionally owned and free from third -party claims; and

1 Suitability for solar photovoltaic development, based on open exposure, limited
shading, and manageable terrain conditions.

The combined 4.753hectare site area is adequate to accommodate the key components of
the proposed solarhybrid mini-grid system, including solar PV arrays, battery energy
storage systems, inverter and control stations, internal access routes, security teng, and
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ancillary facilities. The spatial arrangement of the two parcels also allows for appropriate
safety setbacks, buffer zones, and operational flexibility in accordance with applicable
design standards and environmental management requirements.

Overall, the physical characteristics, strategic location, and institutional setting of the
proposed project site make it suitable for the planned development while limiting potential
adverse environmental and social impacts, consistent with the mitigatiohierarchy and
best practice for renewable energy infrastructure siting.
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Figure 3.1: Map of Nigeriddighlighting showing the Project State, Bauchi
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Figure 3.3: Satellite imagery of the site at FUHSAKatagum LGA,Bauchi State, depicting the final survey of the agreed site in black line. (Source: Field Work 2026).
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3.3 Project Components

Aspreviously stated, the scopeof the EEPincludesprovision of independent power plant,
rehabilit ation of existing electricity distribution infrastructure, provision of street
lighting as well as a renewable energy training centre. However, the Front- End
Engineering Desgn (FEED) is ongoing as at the time of this ESA study. Therefore, the
specifications and number of sme of the components to be installed for the proposed
project are yet to be finali zed. Each of these components asrelate to FUHSAs discussed
below.

3.3.1Proposed Solar-Hybrid Power Plant

PVtechnology isamethod ofgenerating electricity through the useof solar panelswhich
are composedof a number of solar cells. Such cells convert solar energy (radiation
from the sun) into electricity using semiconductors such assilicon. Oneof the properties
of semiconductors that makesthem most useful is that their conductivity may be easily
modifi ed through the intr oduction of foreign materials into their crystal lattice, which in
turn canleadto improved energy generation.

PV technol@y is basically comprised of:

PV Cell: This is the basic photovoltaic device which generates electricity when exposed
to solar radiation due to its photo-electric effect. The absorbed solar energy excites
electrons inside the cellsinto a higher state of energy, producing electical energy. PV
cells are commonly constructed from mono- or polycrystalline silicon or thin film

technology. A number of solar (PV) cells electrically connected to each other and
mounted in a gngle sypport structure orframeis calleda PV panel.

PV panel or module: This is the smallest assembly of interconnected PV cells sold
commercially. In the case of aystalline silicon cells, following testing and sorting to
match the current and voltage, the cells are interconnected in series and encapsulated
between a transparent, anti-reflective front, and a badking material to provide
environmental protection to the cells. The panel is then typically mounted in an
aluminum frameto provide medanical strength to the asseembly. PV panels are usually
designed to supply electricity at a cetain voltage, such as a 12V system. The aurrent
produced is directly dependent on the intensity of light reaching the panel. Several PV
panels can be wired together to form an array. PV panels and arrays produce Direct
Current (DC) electricity.

The most likely PVpanelsto be used fr the proposed power plant in FUHSAare of poly-
crystalline silicon as discussedin Chapter 2. However, the exact number of the panels
is yet to be finalized. Basedon the review of similar solar power projects, éout 7,200
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PV panels (for example, XM340PP-72H-V) would be required to generate a power
capacity that can sustain the energy demand of the University.

The PVpanels to beinstalled will have following characteristics:

o All PV panelswithin a PVstring will have equivalent Voc (voltage at open circuit)
and Vmpp (voltage at maximum power point) values axd will be of sametype,
with samedesign, from the same manufacturer.

o All PVstrings within aPV sib-array connected in parallel will have similar rated
electrical charaderisticsof open circuit voltageand maximum power voltage,and
temperature coeficients.

o All PVpanels that are electically in the same stringwill have the same oientation
(azimuth and tilt angle).

o PV stuctural componentswill be corr osion resistant.

Aside the PV panels, the power plant will typically consist of the following assocated
components:

Mounting structure: The PV panels will be secured on a fixed structure, made up of
galvanized steel or aluminium. The majority of leg stucturesfor the frameswill be fixed
into the earth. Driven piles and/or scaewed system will be usedand the depth of driven
pilesis2m.

Inverter: An inverter converts the variable DC output of a PV panel into a utility
frequency alternaing aurrent (AC) that canbe used by aocal, off-grid electrical network
or fed into a commercial electrical grid. Solar inverters are usually designed to have in-
built safey features required by PV cells as well as ecial functions alapted for use
with PVarrays,including string current monitoring and anti- islanding protection.

The number and specification of inverters to be installed aspart of the proposed solar
power plant is yet to be finalized. The inverters shall however be acquired from the
internationally recagnized manufacturers such as WSTeh, Ingeteam, Gamesa, ma,
Power Electronics,GPTechand Helios Systems.

Battery: The number and capacity of lithium-ion batteries to be installed as part of the
power plant is yet to be finalized. The batteries would be stored and operated under
optimum conditi ons as specified by the manufacturers.

Backup Generator: Diesel-fuel generating sets (2 z 3 Nos) would be installed at the Project
site for recharging the batteries during unfavorable weather conditions (e.g. at the peak of
raining season). The capacity of the proposed generatorsis yet to befinalized. A diesel-
storage tank with appropriate bund wall on a concertized floor will also be provided on site.
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Combiner Boxes: A canbiner box canbinesthe output of seveal solar strings into one
output. Solar combiner boxes also consolidate incoming power into one main feedthat
distributes to a solar inverter. They are engineered to provide overcurrent and
overvoltage protection to enhance inverter protection and reliabili ty.

Underground cable for power evaaiation: The power generated from the proposed plant
would be evaaiated to the existing power housein the University through an

11 kV underground armoured cable. The distance between the Project site and the
existing power houseis approximately 50m. Information on the size of the evawation
cable is notavailableyet.

Low and medium voltageswitchgear cabinets: Power generation and distribution during
plant operation involves the use of various types of circuit breakers and surge
protectors, which will be enclosedin low and medium voltage switchgear cabinets. The
switch gear cabinets to be installed at the plant site will contain a canbination of
electrical disconnectswitches,fusesand circuit breakers. These canponents will be used
to control, protect and isolate power generation and distribution activities during
operation. Atypical low voltage switchgear cabinet is stown in Plate 3.2.
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Plate 3.4 A typical low voltage switchgear cabin et
Source: bowerselec.co.uk/ low-voltage-switchgear, 2018

3.3.2 Rehabilitation of Existing Distribution Infrastr ucture

The energy audit conducted at FUHSAIndicatesthat the major power equipment in the
University such as transformers, distribution network are in good condition. In
addition, there are high level interconnection substations in place with installed
distribution capacity of 12,320 kW. Where required, the exsting distribution network
will be upgraded to accanmodate the generated power from the proposed solar-hybrid
power plant.

3.3.3 Provision of Sreet Lighting

Information obtained from the report of energy demand audit conducted in FUHSAINn
April 2019 revealsthat the University has 240 streetlights (solar and conventional)
covering major roads within the campus.As part of proposedProject, rew and additional
streetli ghts will be installed (where required) to ensure that different areas within the
University campus arewell illuminated.
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3.34Renewable Energy Training Centre

Sudents from the University will be allowed to accessthe Project site for learning and
training purposes. Therefore, a renewable energy training centre will be constructed
within the 20.0 ha ofland eamarked for the entire Project. The training centre will also
include storageroom, workshop and toil et facilities.

3.4 Engineering Codesand Standards

The Project components shall be desgned and installed in compliancewith the relevant
codes and standards of the British Sandard- Europe Norms (BSZEN), the International
Electro technical Commission (IEC), International Organization for Sandardization (1SO)
and the Sandard Organization of Nigeria (SON. Examples of the relevant codes and
standards include ISO 15673:2005 (Guidelines for the simplified d e sign of structural
reinforcedconcrete for buildingd énd BSEN

60529:2013 (Degree of Protection by Enclosures (P Cale) amongst others.

3.5 Project Implementation Phase

3.5.1 Pre-construction Phase Activities

Following the completion of engineering design for the Project and recapt of relevant
approvals,the mgor activitiesduring this phaseinclude site clearingand preparation,
and mobili zation of equipment, materials and personnel to site. dearing will involve
removal of existing vegetation from the site and preparing a level working surfacein
readiness forconstruction activities.

3.5.2Construction PhaseActivities

The construction phase of the Project will include civil, mechanical and electrical works;
installation of PVpanels and assocated plant facilities; construction of a training centr e;
installation of streetlights as well as underground armored cable for power
evaaation. Also, where required, an upgrade of some of the existing power
distribution infrastructure within the University will be carried out.

It is envisaged that approximately 400 people would be required for construction
activities. Theseare divided into low skilled workers (e.g. construction labour who will
make up the majority of workers), semi-skilled workers (drivers, technicians, ec.), and
skilled personnel (e.g. engineersand expariates). Most of the unskilled and semiskilled
workers would be drawn from the rearby local canmunity (located outside the
University campus) to enhance the job opportunities assocated with the proposed
Project.Moderate level of migrant workers may also beassocated with the construction
phaseactivities (potential impads assocated with the migrant workers aswell asthe
proffered mitigation measues are covered in Chapters 5 and 6). No workA Oéafp is
planned to be egablished onsite during construction.
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35.3Commissioning Phase Activities

The commissioning phase of the proposed Project will include testing and checking
individual equipment /system, as well as the assocated infrastructure to ensure
they have been installed corr ectly and can be haaded over for use.

3.5.4 Operational Phase Activities

The operational phase of the Project will involve power generation and distribution to
various sections of the University as well as the preventative, corrective and predictive
maintenance of the power plant and associated facilities. In addition, the training
centre will be put into use to enhance learning in renewable energy.

The EPCcontractor shall develop standard operating procedures (SOPs) for the operation
and maintenance of the solar panels, inverters, batteries and other assciated
components of the Project. If need be, the SOPs shall be further reviewed and updated by
the O&M contractor during operation. The day-to-day operations of the plant will involve
both regular preventive and corrective maintenance carried out by the O&M Contractor
in order to keep the power plant in optimal working condition throughout its operating
life. The preventive maintenance follows aroutine service schedule aimed at preventing
faults from occurring and keeping the power plant operating at its optimum level. The
frequency of the preventive maintenance would depend on a number of factors such as
the technology selected, environmental conditions of the site, warranty terms and
seasonal variances. It contains, for example, activities like PV panel cleaning, inverter
servicing, and checks on structural integrity of the mounting structure.

Corrective maintenance will be carried out in response to failures, for example, the
repair/e xchange of damaged or faulty equipment. Maintenance will consist mostly of
panel/ battery replacement and other mechanical and electrical infrastructure repairs.
Faulty components will be replacedas soonas the problems are idertified.

The averagelife span of the PV power plant is 25 years which can be extended through
regular maintenance.Even after the25 years, the P\panels can stll generate up to 90%
of the design cpacity. Overall, the approximate number of persons (skilled and
Unskilled) that will be involved in the project from Preconstruction to operational and
Mainteance phase is about 100 personnels

Chapter 8 of this report contains detailed information on the activities assocated with
the decommissioning of theproposed solar power plant and its ancillary facilities(in the
event offinal decommissioning), including the environmental and socialmeasuesto be
implemented to addresspotential impactsof the decommissioning activities.
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3.6 Water Use and Supply

One of the key benefits of the power plant (to be provided as part of the proposed
Project) in terms of resource use is thegeneration of electicity using feely available
solar energy to produce elecricity, reducing the dependence on bssil fuels; thus,
reducing cabon emisson.

The use of water for construction activities will be minimal approximately at about
20,000 litres because construction works requiring cement mixing will be few on site.
Water is required mgorly during the operational phase of thepower plant for periodic
cleaning of PV panelsto prevent dust build-up (especially during the dry season), since
dust can affecttheir performanceby inhibiting theamount of irradiation that reachesthe
solar cells. The rate of build-up of dust on the PVpanels is dependent on a number of
factors including soil type, local wind speed and the mounting structure usedfor the
panels.

Manual cleaning of the PV panels with water shall be regulated as much as practicable.
During the periods of rainy, direct cleaning of the PV panels is estimated to occur not
more than three times.However, during the dry, the frequency of cleaning will depend
on the rate of dust accumulation, and it is envisaged to be more than three times due to
high dust generation usually experienced in the Northern part of the country.

Based on the review of similar solar power projects, each PV panel would require
approximately 5 litres of water per cleaning cycle. The water required for the cleaning
purpose would be obtained from the borehole that will be installed within the Project
site. Based on observations noted during the field survey and the estimated quantity of
water required for occasional cleaning of thePV panels,water abstraction for the Project
is not envisaged to have significant effect on the existing groundwater aquifer of the
Project areaaswell asthe local water use. The recharge of theexisting bareholesin the
study area is largely due to direct precipitation. Duing the rainy season, the water
reserve of the aquifer in the study areaincreases; thus,hand dug wells and boreholes
yields improve ggnificantly.

3.7 Health and Safety

The EPC Contractor shall engage dedicated personnel competent on the bass of
appropriate education, trai ning,and experience to manage and overseethe Health, Safety
and Environment (HSB aspects of the Poject. The HSE personnel shallensure that the
project and subcontractas operate in accadance with the applicable regulatory HSE
requirements and plans; and also nonitor implementation of environmental and social
protection measu es.
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Occupational health and safey (OHS plans shall be developed and maintained by all
contractors involved in the implementation of the proposed Project. The contractars
shall provide OHStraining that may include hazard awareness, safework practices
and emergency preparednessto their workers to ensure they are gppraised to project
sites rules of work, personal protection and preventing injury to fellow workers.
Worker activitieswill be managed through appropriate planning and the application of
Permit-to-Work system, Job Hazard/ Safety Analysis, Personal Protective Equipment
(PPE) requirements and other safey-based protocals.

Also, all contractors, asa component of their contracts, will implement HSE plans which
will outline procedures for avoiding health and safdy incidents and for emergency
medical treatment. Contractors will be required to cary our regular safety
inspedions to ensure measuesto manage potential OHShazards are implemented.

For example,during the construction phase,a Health and Safety (H&S) risk assessmert-
based approach will be taken to manage H&S risks to workers. This would involve
asessing all the various risks that are involved in each aspect of the job and educating
workers on how to manage theserisks. The people working around the Projectareashall
also be warned of the risk involved i.e.warning signs shall beerected for people to see
clearly. In addition, First-aid equipment and PPEs for workforcewill be provided onsite
throughout the condruction adivities.

All staff, workmen, supplier and sub-contractor working on site shall be informed on
the need to ensure their safety and the safety of the people working around them.
Every worker will be instructed to always put on PPE whilst on site. Appropriate
warning dgns will be erected and checked each day. Daily health and safey tool-box
meetingsamongworkforcewill beensured. The safety briefingswill be led by the onsite
HSE officers. Smoking, use of alcohol or hard drugs will be strictly forbidden.

3.8 Waste Management

This section discussesthe waste streams associted with the proposed Project and the
intended management plan.

3.8.1 Overview

It is the goal of REA that the proposed Project is desgned, developed and operated in
a sustdanable manner. Thus, efective waste maragement practicesthat comply with the
relevant local requirements and international best practices shall be implemented
during allphasesof the proposedProjecd. To ahievethis, all contractars engagedduring
the lifecycle of the Project will put in place and caomply with a ste waste management
plan.
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Waste management principles shall bebased on an integrated approachwhich involves
a combination of techniquesand programsto manage waste. Source reduction is at the
top of the approach,followed byreuseand recycling as preferred options to disposal.

Generally, wagtes assocated with the proposed Project shall be managed using the
following prioritized program:

A Reduction at Source z The elimination or minimization of waste generation
through equipment modifications and installation of pollution abatement
equipment.

A Reuse z Using an item for its original purpose, or similar purpose, in its
original form. Wastes generated from one operation shall be put to usein other
operations where they are found useful without compromising standards and
safety.

A Recycling z conversion of waste materials into reusable objects. This will
involve using FMEnv/ NESREA goproved companies involved in recycling
business using bestwvailable technology that meetinternational standards.

A Residue Disposal - disposal ofwastesin agovernment-approved dumpsite.

3.8.2 Associated Waste Sreams
The wastestreams assoated with the proposed Project arediscussedas fdlows:

Pre-construction Phase

The wage streams assocated with the pre-construction phase of the Project include
cleared vegefation (during site preparation), food waste, and general rubbish. The
cleared vegetation (mostly grasss) will be removed from the site and allow to
biodegrade at a portion of the site while wood from felled trees will be made availableto
the local community. The general rubbish will be collected within the Project site and
disposed of at a government-approved dumpsite through a third- party wase
contractor acaedited by the Bauchi State Environmental Protection and Sanitation
Agency(BASEPA Estimated waste generation during preconstruction stagés around
2-5kg per day.

CGonstruction Phase
The planned activities during the construction phase include civil, mechanical and
electrical works and installation of PV panels and assocated components which will be
carried out by anumber of construction workers. The waste streams assocated with the
construction activitiesinclude excavated soil, general refuse, garbage, inert construction
materials, metal saraps, conaete wase, food wase, and usedpackagingmaterials.
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In line with the Environmental and Social Management Framework (ESMB for the
Nigeria Electrification Project (NEP), the EPC contractor shallput in place and comply
with a site waste management plan. The plan shall be developed to addressall waste
streamsassogated with the construction activities and comply with relevant regulations.
The contractor shall comply with the national requirements and Building rules on
storage ofconstruction materials.

Furthermore, all concrete mixing will be undertaken on impermeable plastic lining to
prevent contamination of the surrounding areas. Scrap metals generated during the
construction phasewill be callected for recycling in blue coloured waste receptacles r
non-hazardous wastes. Excavated soil generated during the foundation work will be
arranged accading tothe various soil layers for reuseasbadkfill duringlandscaping and
site rehabilit ation.

All electronic equipment shall besupplied by credible manufacturers to reduce the risk
of generatingwastesfrom faulty equipment. All damaged P\panelsgenerated duringthe
installation activities shallbe cdlected in a dedicated container and returned to the
manufacturer outside the country for proper recycling since there is aurrently no
recycling facility in Nigeria that handles PV panels.

Litter collection facilities shall be provided and all solid waste materials that are not
identified for reuse or recycling will be placed in appropriate on-site storage containers
(black-colored waste receptacles for food wase, blue-coded bins for paper, and yellow-
coded bins for general rubbish) and periodically disposed of (at least once a week
throughout the construction period or on the need basis depending on the volume of the
wade) at a government-approved dumpsite through a third party waste contractor
approved by BASEPAIt is estimated that approximately 0.225 m3 of construction debris
will be produced per week.

Hazardous wagtes that could be generated during the construction activities include
used oil rags,and spent filters from onsite diesel generator for power source during
construction. Hazardous wastes shall be stored in a manner that prevents the
commingling or contact between incompatible wastes,and stored in properly labelled,
closed continers prior to evaaation by a third-party waste contractor approved by
BASEPAor treatment and disposal.

Operational Phase
Solid wastes generated during the operational phaseof the Project will be incorporated

into the exising FUHSAwaste management approach (there is adedicated site within
the University environment where solid wastes are collected for disposal).
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Approximately 2.25 cm3 of solid waste (e.g. paper wase, food packaging, éc.) is
estimated to be gererated per week during the operational phase.

In line with NEP ESMF, the University shall be encouraged to prepare e-waste
management plansthat accaunt for safeend-of-life disposal of equipment from the solar
plant. The Extended Producer Responsibility program (EPR) will be implemented for
solar panels, inverters, batteries and other electrical components tobe installed for the
Project.

Damaged or discarded PV panels and inverters will be collected and sent to the

manufacturer for recycling (through a take-back sdhieme). Spent, damaged or expired
batteries will also be returned to the manufacturer for recycling in line with NESREA
Extended Producer Regonsibility (EPR) programme. Alternatively, the spent batteries
will berecycled by local and accredited battery recycling companies in Nigeia. REA will

work closdy with NESREA to identify these lacal recyclers. Thesebatteries shall be
stored inred cdoured waste receptacles before they are transported to the accredited
battery recyclingcompanies.The quantity of waste bateriesgenerated typically depends
on anumber of factars such astype, capacity and number of batteries installed and depth

of discharge.

Sormwater will be managedthrough acombination of open trenchesand ditches.Storm
water shalldrain away to thenatural environment via gravity. Paved and conaetedareas
will be sloped to allow for proper drainage.

Sanitary wastes (sewage) generated during the facility operation shall be channeled to
a septic tank to be installed onsite. The septic tank shall be of reinforced concrete and
will be located away from any groundwater saurce.As atwhen due, the conéents of the
septic shall be evanated by an acecedited waste contractor for treatment at a sewage
treatment plant approved by BASEPA

Decanmissioning

The wagte streams associated with the decammissioning phaseof the Project would be
similar to the corstruction wage. These will include refuse,e-wase, general rubbish
and demolition debris. The University will also be encouraged to prepare e- wase
management plan that accaunt for safe end-of-life disposal of equipment from solar
installations. Wastes will be segegated onsite, axd non-reusable/ recyclable wastes will
be disposedof through anacaedited third-party waste cortractor.

53




The summary of wastes stream assocated with the Project is provided in Table 3.2.

Table 3.2: Summary of Wastes Stream associated with the proposed Project and

Handling Techniques

Waste Stream

Sources

Project Phase

Constru ction (C), Operation
(0), Decommissioning (D)

Handling Techniques

General rubbish, | Wood splinter, | C,0,D On-site waste segregation;
refuse, and domestic disposd of non-reusable waste
putresdble waste, food through a third-party waste
wastes (food packs used contractor approved by BASEPA
wastes) bottles
Qeared During site C Conposting, collection for
vegetation clearing and biomassfuel
preparation
Scrap metals Used tubular C,0,b Scrap metals will be collected
and casngs, for recycling
usedironrods
Excavated Foundation CD Excavated materials generated
materials works during foundation works will be
used for back-filling. Excess
excavated spoil will be
stockpiled and reused as part of
materials for construction of
plant buildings.
Damaged/ expired | PVmodules C,0,b Return to the manufacturer for
PVpanels recyclingusing the EPRmodel
Expiredinverters | Electrica 0O,D Return to the manufacturer for
installation recyclingusing the EPRmodel
Damaged/ expired | Power O.,D Return to the manufacturer for
Batteries generation recyclingusingthe EPRmodel
Sanitary waste Trainingcentre | C,0,D Periodic evacuation of content

ofthe septic tank by BASEPA
acaedited third party wase
contracor.
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3.9 Project Schedule

The proposed Projectis planned to be operational by the third quarter (Q4) of 2026.
Thetentative Project schedule is provided in Table 3.3.

Table 3.3: Tentative Proj ect Schedule
Project Schedul e 2026
April-June July-Sept Nove

Q1 Q3 |Q4 |Q1 Q2 Q3 Q4 Q1 Q2 | Q3 | Q4

Site allocation
Energy demand
audit

ESIlAstudy and
Approval

Selection of EPC
Cotractor and
contrad signing
Civil, electrical, and
mechanical design
Procurement
(Manufacturing
and transportation)
Preconstruction
and construction
Phase Activit ies
Commissoning
Commencement of
operation
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CHAPTER FOUR
DESCRIPTION OF THE ENVRONMENT
4.1 Introduction

This chapter provides a description of the existing environmental and socio- economic
conditions of the Projecd @rea of influence, which covers the Project site and its
surrounding environment up to 3km, including the aeawhere the wmulative impacts
of the Project may be experienced. Data and information for the environmental
description of the study areawere basd onfield data gathering (primary data) aswell
asreview of relevant lit erature (secondarydata).

The field sampling was caried out from 25t z 31st January 2026 by several
Environmental and Social specialists. Based on the consideration of the potential
environmental and social footprints of the proposed Project, the observations noted
during the preliminary visit to the Project sie aswell as the reed to ensure that all the
sensitive receptors that could be potentially affectedby the proposed Project have been
captured, a 1km radius from the centre of the Project site was selected asthe gatial
boundary for biophysical sampling while the socio-economc surveywas extended to
approximately 3km radius from the centre of the Project site. The environmental
components of the study areadescribed in this chapter cover the following:

dimate and meteorology;
Geolagy and hydrogeology;
Air quality and noise;
Groundwater;

Soil;

Surfacewater;

Terredrial flora;
Terredrial faung;

Land use;

Socio-economic and health.

—a =4 -8 —a 4 _—a _a _a _a 9

4.2 Baseline Data Collection

Baseline data acquisition exercise involved a multi-disciplinary approach and was
executed within the framework of Quality Health, Safety, and Environment (QHSE)
management system. This approach assued that the required data and samples
were collected in accadance with the approved scientific and regulatory requirements
using appropriate equipment, materials andpersonnel.
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The gudy approach includesthe following:

91 Desktop review of existing materials relevant to the Progct environment;

1 Designng and development of field sampling strategies to meet the scope of the
ESA study and regulatory requirements;

1 Pre-mobili zation activities (including calibration/ pre-testing of field equipment,
review of work plan with team members;

1 Mobilization to site for fieldwork sampling (sample callection, in-situ
measu ements, sample handling, documentation, and storage);

1 Demobili zation from field; and

1 Transfer of field samples to the Ieboratory for analysis.

421 Desktop Sudies/Literature Review

Destop studies involved the acquisition of relevant badkground information on the
biophysical and socib-economic environment of the Project area. Information was
sourcedfrom the relevant government authoritiesincluding the Nigerian Meteorological
Agency (NiMet), the National Bureau of Satistics (NBS) and the Federal Ministry of
Environment (FMEnv). Other sources of information employed include online
publications,textbooks, articles etc.

422 Field Sampling and Laboratory Analysis

4.2.2.1 Field Sampling

In order to effectively characterize the environment of the Poject area, field sanpling
was conducted from 25t z 31st January, 2026. The objective of the field survey wasto
obtain the baseline data of the Projectd &eaof influenceand describe its environmental
and social context. Sampling locations were identified usingrecent satellite imagery of
the Project area. The basis of the sampling design was informed by a preliminary
characterization of the Project area through desktop research and nearby sensitive
receptors. Sampling locations for biophysical components were randomly seleded to
cover as much as possible the land area for the proposed Project as well as the
surrounding environment, while the socb-economic survey focused on the potentially
affected community (Low-Cost Community) identified within the ProjA A O & Oof
influence.All sampling locations were geo-referenced using Gamin Map-62 series Gbbal
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Postioning System (GPS) handsets. Plate 4.1 to 4.5 show sample photographs of
field sampling activitiesin the Project area.

Plate 4.1: Air quality and noise measurements within the proposed proj ect site
Source: EcoFields Field Survey, 2026
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Plate 4.2: Soil sampli ng within the proposed project site
Source: EcoFields Field Survey, 2026
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Plate 4.3: Foaus group discussion with women in Azare community
Source: EcoFields Field Survey, 2026
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d, Azare, Bauchi 751101, Nigeria
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Plate 4.4: Grou ndwater sampli ng doseto the proposed project site
Source: EcoFields Field Survey, 2026

Plate 4.5: Suface water sampling within the project Aol
Source: EcoFields Field Survey, 2026

Quality assurance and quality control measuwesconsigent with the relevant local and
international guidelines and standards were implemented during the field sampling.
Thesemeaauresinclude,
0 In-situ measuements of parameterswith short holding time inwater
samples immediately after collection.
o Proper calibration of all portable meters usedfor in-situ measurements.
0 Separate samples were collected for parameters requiring different
treatment/ preservation before analysis.
o Field sanpleswere adequately preserved and labelled.
o The chemicalreagents used br sample preservation were adequately labelled
to avoid mix-up.
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The summary of sample management program put in place tosafeguard the integrity
of the field samples cdlected during the ba®line data gathering is
provided in Figure 4.2.

Pre-sampling and Sample containers,in-situ meters, paper tape,
Planning " —>f makeretc.
Sample Collection Documentati orL, labelling and preservation
QA/QC Sample condition, categorization of samples
Inspection ——
Data Record and Database preparati on, parameter selection,

Management [ —>{ chain of custody

\/

Shipment to Laboratory Signing chain of custody document

——

Figure 4.2: Management progr am employed for field sampling
Source: EcoFields Field Survey, 2026

4.2.2.2Laboratory Analysis ofField Samples

Field sanplescollected during thebaseline surveywere conveyedto the laboratory for
analysis, along with the completed dhain of custody forms. The sanples were
preserved with appropriate reagents (such asnitric acid and suphuric acid), and the
recommended temperature of 49Cfor the samples was mantained in-transit with the
useof ice-chestand icechipsin different insulating containers.

The field samples were analysed for physico-chemical and microbial parameters at
Ministry of Environment and Climate ChangePollution Control Laboratory, Farm
centre, Near Cool FM, Kano stat&he Laboratory is accedited by FMEnv and other
relevant regulatory agencies.

The laboratory analyses were undertaken in consigent with the approved standard
methodologies such asthose reconmended by the American Society for Testingand
Materials (ASTM) International, the American Public Health
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Associgion (APHA) and the FMEnv. Thesummary of analytical methods
employedis presentedin Table4.1.

Table 4.1: Analytical methods employed for field sample analysis

SIN | Parameters Analytical Methods Units
Water Soil
sample sample

1. Total Suspended Solids | Gravimetric method mg/| -

2. Biological Oxygen Dilution method mg/| -

Demand
3. Chemical Oxygen JosedReflux dichromate method mg/l -
Demand

4 Oil and Grease N-Hexane Extraction Method mg/l mg/ kg

5. Alkalinity Titration method mg/l -

6. Total Hardness EDTA Titration method mg/I -

7 Nitrate Foectrophotometric method mg/I mg/ kg

8. Suphate Foectrophotometric method mg/I mg/ kg

9. Phasphate Foectrophotometric method mg/I mg/ kg

10. | Nitrite UV VIS Spectrophotometry mg/I mg/ kg

11. | Sadium Flame photometric method mg/I mg/ kg

12. | Patassum Flame photometric method mg/I mg/ kg

13. | Calcium Titration with ethylenediamine mg/| mg/ kg

tetra-acetic add method
14. | Magnesium Titration with EDTAmethod mg/| mg/ kg
15. | Lead Atomic Absor ption mg/l mg/ kg
Soectrophotometry

16. | Nickel Atomic Absor ption mg/l mg/ kg
Foectrophotometry

17. | Cadmium Atomic Absor ption mg/I mg/ kg
Foectrophotometry

18. | Zinc Atomic Absor ption mg/I mg/ kg
Foectrophotometry

19. | Copper Atomic Absor ption mg/| mg/ kg
Foectrophotometry

20. | Chromium Atomic Absor ption mg/l mg/ kg
Soectrophotometry

21. | Manganese Atomic Absor ption mg/I mg/ kg
Soectrophotometry

22. | Total lron Atomic Absor ption mg/I mg/ kg
Foectrophotometry

23. | Mercury Cdd Vapour Atomic Absorption mg/l mg/ kg
Foectrophotometry

Source: EcoFields Field Survey, 2026
4.3 Description of Biophysical Environment of the Sudy Area

43.1Climate and Meteorology

The climate of the study areais that of a tropical environment characterised by high
relative humidity and moderate rainfall. Climate controls the natural forcesthat act on
virtually all the components of the ecos/stem. In addition to determining the
components of the environment, it alsomodifi esthe structural differencesbetween them
in the processof maintaining equilibrium. In this secion of the report, the dominant
climatic elements and factors within the study areaare discussed.
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(@) Rainfall
The total annual rainfall in the arearangesfrom 1100 mm to 1600 mm. The rainy
season begins fom April and ends in October (Figure 4.3).
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Figure 4.3: Monthly average Rainfall of the study area (1987-2018)
Source: NiMet, 2019

(b) Temperature
The temperature of the study area is relatively high and stable all over the year.
Figure 4.4 shows thetemperature characterisics ofthe area.
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Figure 4.4: Average Minimum and Maximum Temper ature of the study area

(198 7-2018)
Source: NiMet, 2019
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(c) Rdéative Humidity

Bauchi experiences hgh relative humidity as a result of the prevailing air masses that
blow over the areaalmost all the year round. Long time climatic data for Bauchiindicate
that relative humidity measuedin the morningranged between 35.1 % in February and
86.3 % in August while at night the value ranged from 235 % to

approximately 73.5 % as shaovn in Figure 4.5.
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Figure 4.5: Monthly Relative Humidity characteristics of the study area (1987-
2018) Source: NiMet, 2019

(d) Wind Speed

Seasonal observations revealedappreciable variability. Wind speed variability is more
pronounced during the wet season. The lowest wind speed value was dtained in the
month of Decenber.

(e) S®inshineHours

Based orthe information gatheredfrom NiMet (1987-2018), the meanmonthly sunshine
hours range between alow value of 4.6 hoursin August and a high value of

8.6 hours in November.

4.3.2 Geologyand Hydrogeology

4.3.2.1 Geolayy
Thestudy area is bcatedwithin the Central Nigeria Precamlyian Basement

Complex. (Figure4.6) The geology of the areahasbeen studied and discussedby previous
publications like Oyawoye (1972), McCQurry (1976) etc. They described the rocks as
comprising mostly granite,gneisses,mica sdists,hornblende and feldspathic schistsand
migmatites. The rocks are highly fractured and jointed showing essentially two fracture
patterns,NEz SW and NW z SE. Thesefractures control the drainage and flow patterns
of rivers in the area. However, minor
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Cretaceousdeposits of Nupe sandstones occur in the southern part of BAUSCGhetween
Kwali and Abaji, extending to Rubodi and the border with Nassarawa State. Smilarl y,
metasediments have also ben mapped along ageneral NNE-SSWV direction through the
west of Kus&ki (in the sauth) and east of Takushara (in the north) (USGS1977). Mica
schists and amphibolite schists occur around Kusaki and

Buze villages outsde the study area.

5°E 1o°
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Tertiary - Recent
sediments

z s @l Jurassic Younger Grantes
Tertiary volcanics

D Precambrian Basement

- Cretaceous

E] Major (reference) town
Benin Flank
@ Calabar Flank Study area

Figure 4.6: Sedim entary Map of Nigeria
Source: Obrike et al., 2011

4 3.2.2 Hydrogeology

Bauchi State is characterized by a diverse hydrogeological setting controlled by two majo
geological provinces: therecambrian Basement Complex which underlies much of the
central and western parts of the state, andsék@nentary formationsof the KerriKerri
Formation and the Chad Basin, which occur predominantly in the eastern and northeastern are
This geological diversity influences groundwater occurrence, availability, and aquifer
productivity across the state.

Groundwater is the primary source of potable water for domestic, agricultural, and industrial us

in Bauchi State. Within the Basement Complex terrain, groundwater occurs mainly in th
weathered regolith and fractured crystalline bedrock because thelyumglagneous and
metamorphic rocks possess negligible primary porosity. Aquifer productivity in these area
depends largely on the thickness of the weathered overburden, the degree of fracturing, and t§e
connectivity of structural discontinuities. Produet boreholes are generally obtained where
thick weathered layers coincide with fractured bedrock, with borehole depths typically rangin
betweernd0 and 80 m

In contrast, the sedimentary terrain is underlain predominantly bdyethie-Kerri Formation ,
comprising sandstone, siltstone, claystone, and lateritic deposits. The sandstone horizons provife
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aquifers with moderate to high primary porosity and permeability, resulting in relatively higher
groundwater storage and yields compared to the Basement Complex aquifers. Boreholes in th
formations are commonly drilled to depths66f 150 m depending on local lithology and
aquifer characteristics.

Groundwater recharge occurs principally through direct infiltration of seasonal rainfall, seepag
from rivers and streams, and percolation through permeable soils and fractured zones. Ann
rainfall ranging from approximate®00 mm in the northern areas to over 1,300 mm in the
southern highlandsprovides seasonal replenishment of shallow aquifers, although groundwate
levels typically decline during the dry season due to reduced recharge and increas
evapotranspiration.

43.3Ambient Air Quality and Noise
Ambient Air Quality and Noise Monitoring Methodology

Primary baseline data were generated through field measurements undertaken within the
Project Area of Influence (Aol), while secondary data were obtained from published
environmental studies, meteorological records, and previous environmental assessments
conducted within Imo State and the Niger Delta region to establish the seasonal
representativeness of the baseline conditions.

In-situ ambient air quality measurements were conducted using prealibrated portable
monitoring instruments, including the Aeroqual Series 500 MultiGas Monitor,Aerocet 531
Particle Mass Profiler, andsrayWolf Particle Counter. The monitoring programmeavered
the following parameters:

1 301 PEOO S$EI @EAA j3/FQ
1T . EQOOI CAT S$SEITQEAA j./F(Q
1 Carbon Monoxide (CO)

1 #AOAT 1T S$SEITQGEAA j#/F(Q
1 - AOEAT A j#(nQq

17 (UAOT cAT 301 PEEAA j (F3(Q
1 Volatile Organic Compounds (VOCs)

1 Total Suspended Particulates (TSP)

1

s N oAz o~ A~

0OAOOEAOI AGA - AOOAO j0-¢¢ AT A 0-F84(Q

Ambient environmental noise levels were measured using a calibratdgixtech Integrated
Sound Level Metewith a measurement range 0807130 dB(A). Measurements were taken
approximately 2 m above ground level, with the instrument configured to thé-weighting
network andslow response moddn accordance with internationally accepted
environmental noise monitoring procedures.

A total of eight (8) strategically selected monitoring locationswvere established across the
Project Area of Influence to characterize existing ambient air quality and environmental
noise conditions. The locations were selected to represent sensitive redeps, residential
settlements, road corridors, and proposed project facilities.

Ambient Air Quality
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Baseline ambient air quality monitoring was undertaken during thedry season, when
atmospheric conditions in the Niger Delta are typically influenced by reduced rainfall,
increased vehicular movement on unpaved roads, biomass burning, localized gas flaring
activities within the region, and occasional Harmattan dust transport from northern
Nigeria. These conditions generally result in relatively higher particulate matter
concentrations and therefore represent conservative baseline conditions for air quality
assessment.

To complement the field measurements, secondary information obtained from published
environmental studies, historical air quality assessments, and meteorological data fimo

State and the Niger Delta regioindicates that particulate matter concentrationsj 0 - ¢ € h
0 - F aw TSP) generally reduce during the wet season due to rainfatiduced
atmospheric cleansing (wet deposition) and suppression of fugitive dust emissions.
#1171 OAOOAT Uh AT T AAT OOAQGETT O 1T &£ CAOGAT OO bI 11
primarily in fluenced by localized anthropogenic sources, including vehicular traffic,
domestic fuel combustion, artisanal activities, and industrial operations, and therefore
exhibit relatively limited seasonal variability except near significant emission sources.

Accordingly, the combination of primary monitoring data and secondary environmental
information indicates that the baseline air quality data generated during the study are
representative of existing environmental conditions within the Project Area and prode a
robust basis for assessing potential projeetelated air quality impacts during the
construction, operation, and decommissioning phases of the proposed modular refinery.

Ambient Noise

Baseline environmental noise measurements were also conducted during tlley
seasonusing calibrated field instruments. Existing ambient noise within the Project Area
is principally influenced by community activities, vehicular traffic, commercial operatias,
agricultural activities, operation of power generators, and localized industrial activities
associated with oil and gas development in the wider Ohaji/Egbema area.

Secondary information obtained from previous environmental studies undertaken within
the Niger Delta indicates that environmental noise levels are generally governed by human
activities rather than seasonal climatic conditions. Although rainfall during thevet season
may temporarily increase background sound levels through precipitation and vegetation
interaction, seasonal variations in environmental noise are generally minimal and do not
significantly alter the prevailing acoustic environment.

Consequently, the dryseason baseline measurements, supported by secondary
environmental information, are considered representative of the existing ambient noise
environment within the Project Area and provide an appropriate basis for evaluating
potential project-induced noise impacts throughout the project lifecycleThe air quality
and noise sampling locations mapis presented in Figure 4.7.

4.3.3.1 Air Quality Standards

Due to the dangers of excessivereleaseof air pollutants into the atmosphere from
anthropogernic activities, attempts have been made to limit the volume of noxious gases
and particulates, which are discharged indiscriminately into the atmosphere.In present
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times, air quality is being judged increasingly aganst legally adopted standards. The
concertrations of air quality parameters recarded at the study areawere canpared to
the Nigerian Ambient Air Quality Standards (NAAQS, Wald Health Organization (WHO)
Air Quality Gudelines, and African Development Banknoise level guidelines. The
summary of theselimits are provided in Tables4.2 7 4.4.

Table 4.2: Ambient Air Quality Standards

Parameter Averaging Time Nigeri a Standards WHO Ambient Air
EMEnv Limit Quality Guidelines
Tiet) (ng/ ms)
CcO 1-hour 11,400 -
NG 1-hour 75-113 200
SQ 1-hour 26 20 (24hr)
TSP 1-hour 250 -

Source: FMEnv, 1991 and African Development Bank General EHS2007

Table 4.3: Noise Exposure Limitsfor Nigeria

Dur ation per Day, Hour Permissible Exposure Limit dB(A)
8 90

6 92

1 105

05 110

0.25 115

Source: Guidelinesand Standards for Environmental Pollution Control in Nigeria (FEPA{now FMEnv},1991)
Table 4.4: Noise Level Guidelinesadopted by the African Development Bank

Receptor One Hour Leq (dBA)
Daytime Night time
Residential; institutional educational 55 45
Industrial; commercial 70 70

Sour ce: The African Development Bank General EHS Guid elines, 2007

4.3.3.2 Air Quality of the Project Area

Table 4.5: Air quality and noise sampli ng locations

Sampling Location Coordinates
Latitude (N) Longitude (E)
Project Site
AQ1l 9.959338 8.880827
AQ2 9.959337 8.880796
AQ3 9.974096 8.881421
AQ4 9.972595 8.882335
1km Area of influence (Aol)
AQ5 9.97585 8.879601
AQ6 9.987789 8.900376
Buffer (Control)
AQ7 9.959628 8.880407
AQS8 9.959736 8.880152

Sour ce: Eco-Fields Field Survey, 2026
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Figure 4.7: Air quality and noise sampli ng map of the Proj ect area
Source: Google Earth 2026 and Eco-Fields Field Survey, 2026
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The results of air quality study conducted in the ProjA A @d &re presented below in Table 4.6.
Table 4.6: Concentration of ambient air quality and noise level in the Proj ect® Aol

SIN | Parameters Unit BP: BP2 BP3 BP4 BPs BPs BP BPs BPgy BP1o BP11 BP1 BP
Control

1 Latitude N 11.667667 | 11.669298 11.667665 | 11.667588 | 11.667212 | 11.671154 11.669298 11.66763 11.667583 | 11.667577 | 11.671142 | 11.671146 | 11.671142

2 Longitude E 10.2212589 | 10.213932 10.221496 10.221505 | 10.222174 10.220938 10.213932 10.222597 10.223083 | 10.223339 10.221289 10.221156 | 10.221289

3 Nitrogen (iv) Oxide ppm 0.1 0.00 0.2 0.1 0.1 0.0 0.2 0.1 0.1 0.8 0.1 0.2 0.1

4 Sulphur (iv) Oxide ppm 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 Carbon (ii) Oxide ppm 0 0 0 0 0 0 0 0 0 0 0 0 0

6 Carbon (iv) Oxide ppm 643 298 541 543 493 564 643 635 630 343 621 635 587

7 EX % lel 0 0 0 0 0 0 0 0 0 0 0 0 0

8 Ammonia Gas ppm 0.1 0.4 0.6 0.0 0.2 0.9 0.0 0.5 0.1 0.4 0.6 0.0 0.2

9 Hydrogen Cyanide ppm 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

10 Hydrogen Sulphite ppm 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

11 Chlorine gas ppm 0.01 0.00 0.03 0.02 0.01 0.02 0.01 0.02 0.14 0.36 0.02 0.01 0.47

12 Methane gas ppm 0 0 0 0 0 0 0 0 0 0 0 0 0

13 Phosphine gas ppm 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

14 PM,s pg/m? 127 128 128 127 129 128 128 127 128 131 126 128 126

15 PMy pg/m? 167 171 172 173 168 165 168 168 169 165 168 172 173

16 PMyo pg/m? 73 72 80 81 32 82 71 72 70 80 82 79 78

17 TVOC mg/n? 0.14 0.17 0.13 0.09 0.14 0.20 0.16 0.12 0.19 0.17 0.13 0.09 0.14

18 HCOH mg/n? 0.122 0.127 0.124 0.121 0.1322 0.148 0.103 0.153 0.197 0.142 0.147 0.107 0.147

19 Temperature R 31.6 314 32.0 311 331 325 33.2 32.8 33.0 32.6 33.0 32.6 33.2

20 R/Humidity % 43 48 44 50 49 53 58 43 47 51 43 54 53

21 Ozone Ppm 0.01 0.01 0.00 0.00 0.0 0.00 0.03 0.00 0.03 0.03 0.00 0.00 0.03

22 AQI - Excellent Excellent Excellent Excellent | Excellent | Excellent Excellent Excellent | Excellent | Excellent | Excellent | Excellent | Excellent

23 Sound Level dB 54.1 61.6 57.1 53.9 55.5 62.7 62.1 50.5 51.0 58.6 55.1 54.3 59.9

Sour ce: Eco-Fields Field Survey, 2026; BDL= Below Detection Limit (VOC =0.1; CH4,=0.01; 00=0.01; H.S=0.01)
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Carbon Monoxide (CO): Carbon monoxideis acolourless,odourlessand tastelessgas
that is slightly lessdensethan air. It is produced from the partial oxidation of carbon
containing compounds. The GO ®ncentrations values recaded at the Ppject site,
Project areaof influenceaswell asthe buffer points were below the detection limit of
the equipment (0.01PPM). This implies that the CO values oliained are below the
FMEnv limit of 11.4 PPMfor 1hr averagingtime.

Sulphur dioxide (SOz): The concertrations of SQ recaded in the study area had a
meanvalue of 0.0 PPM.Valuesrecaded at the Project site, Projectareaof influenceas
well asthe buffer points were below the FMEnv ambient air quality standards of 0.026
PPMfor 1-hour averaging tme and the WHOguideline value of0.5 PPMfor 10-minute
averaging time.

Nitrogen dioxide (NOz): The results of air quality measuement conducted in the
study area show that the NO. values ranged from 0.1 -0.3 PPM with a mean
concertration of 0.018 PPM.The valuesrecorded at the Project site, Project area of
influence as well as the buffer points were below the FMEnv threshold limit of
0.113 PPMand WHOguideline value of 0.2 PPMrespectively for 1hr averaging tme

Noise: The measued noise level ranged from 50.5 to 62.7dB (A) with a mean value of
56.6 dB (A). The noise levels recaded were below the FMEnv permissible Noise
Exposure Limit of 90 dB (A) but higher than the African Development Bank limitof 55
dB (A), particularly at the Control/B uffer area.

4.3.4 Sal Quality

Soil is an important component of the ecoystem that serves as adotprint of impacts.
The critical properties of soil that usually form the bass for impact evaluation include
physical properties,fertil ity indices,and chemical composition.

4.3.4.1 Soil Sampling

Soil samples were callected from eight (8) different locations within and around the
Project site, including the control points. At each of the sampling station, both top soil
(0-15cm) and sub-soil (15-30cm) were cdlected. Soil sampling was caried out using a
iron steel auger. The soil sanples cdlected were homogenized in plastic bucket lined
with duminum foil shed, and from the homogenized soil samples, sub samples were
taken for physico-chemical analysis. All samples collected were preserved and
transported to the laboratory for analysis. The geographical coordinates of the soil
sampling locations are presented in Table 4.7 while the soil sanpling locations mapis
shown in Figure 4.8.
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Table 4.7: Soil Sampling Locations

Within the Project Ste
01 11.671142 10.221289
02 11.667663 10.221311
03 11.668895 10.224704
04 11.667508 10.217643
1km Aol
05 11.667665 10.221496
06 11.671146 10.221158
Buffer (Control)
07 11.667583 10.223083
08 11.667667 10.221338

Source: EcoFields Field Survey, 2026
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Figure 4.8: Soil sampli ng map of the Proj ect area
Source: Google Earth 2026 and EcoFields Field Survey, 2026

The physico-chemical and microbial analysis results of soil samples from the study
areaare provided in Tables4.8
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Table 4.8: Physico-chemical propert ies oftop soil samples

S/N Parameters Unit BSS BSS BSS BSS BSS BSS BSS BSS BSS BSSo BSS: BSS» BSSs
Control
a) Coordinates
1 Latitude N 11.667667 | 11.66929 | 11.667665 | 11.667588 | 11.667212 11.671154 11.669298 11.66763 11.667583 11.667577 11.671142 11.671146 11.671142
8
2 Longitude E 10.2212589| 10.21393 | 10.221496 | 10.221505 | 10.222174 10.220938 10.213932 10.222597 10.223083 10.223339 10.221289 10.221156 10.221289
2
b) Physical Test
4 Colour TCU Reddish Pale Reddish Brownish | Brownish Dark Dark Dark Pale Reddish Brownish Dark Brownish Pale
Reddish Brownish Brownish Brownish brownish Brownish
5 pH - 5.96 5.49 5.51 6.74 5.26 5.89 5.46 5.60 6.13 6.36 5.46 6.36 6.44
6 Electrical us/cm 1652 1348 1551 1175 1376 1121 1159 1648 1161 1533 1616 1376 902
Conductivity
7 Temperature °C 32.0 31.1 324 31.9 315 30.9 32.3 324 32.8 30.8 32.3 315 314
8 ORP MV 203 234 204 206 206 228 236 230 172 213 195 177 171
9 Salinity % 0.08 0.07 0.07 0.05 0.04 0.05 0.06 0.05 0.08 0.05 0.07 0.08 0.07
c) Exchangeable
Cation
8 Calcium (C&*) | mg/kg 0.27 0.30 1.01 0.07 0.07 0.23 0.65 0.44 0.39 0.25 0.10 1.05 0.07
9 Magnesium mg/kg 0.14 0.12 0.57 0.06 0.09 0.06 0.31 0.16 0.21 0.09 0.11 0.59 0.08
(mg?*)
10 Sodium  (Na’) | mg/kg 3 2 2 2 5 3 4 5 1 3 3 14 7
11 Potassium (R | mg/kg 0.0 0.0 0.9 0.0 0.0 0.0 0.3 0.2 15 0.0 0.0 0.6 0.1
12 Ammonium mg/kg 0.041 0.053 1.086 0.026 0.112 0.306 0.996 0.994 0.805 0.024 0.022 2.143 0.057
(NHJ")
d) Exchangeable
Anion
13 Sulphate mg/kg | 7 7 13 5 5 6 8 6 13 6 3 11 5
(80%)
14 Phosphate mg/kg 0.05 0.07 0.09 0.00 0.00 0.05 0.13 0.11 0.21 0.02 0.00 0.03 0.06
(PQ?)
15 Nitrate  (NOs*> | mg/kg 2.8 3.1 8.7 2.1 0.9 25 4.0 3.3 45 2.7 0.5 9.1 1.1
)
16 Chloride  (C) mg/kg 0.39 0.41 1.44 0.21 0.00 0.45 0.79 0.79 0.68 0.33 0.00 1.35 0.09
Organics
17 Phenols mg/kg | 0.026 0.029 0.059 0.021 0.024 0.027 0.030 0.028 0.064 0.024 0.015 0.059 0.026
18 CalciumCarbon mg/kg 144 144 132 100 110 130 115 104 134 110 73 139 101
19 Oil & Grease mg/kg 0 0 0 0 0 0 0 0 0 0 0 0 0
f) Heavy Metals
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20 Iron mgkg | 0.133 0.177 0.546 0.108 0.057 0.144 0.281 0.198 0.319 0.166 0.122 0.054 0.103
21 Cupper mgkg 0.00 0.00 0.63 0.04 0.01 0.00 0.25 0.14 0.12 0.05 0.00 0.55 0.03
22 Chromium mgkg 0.01 0.01 0.01 0.00 0.00 0.01 0.01 0.03 0.01 0.00 0.00 0.09 0.00
23 Zinc mgkg 0.00 0.00 0.13 0.00 0.06 0.00 0.04 0.01 0.18 0.03 0.00 0.07 0.00
24 Cobalt mgkg 0.000 0.075 0.000 0.047 0.000 0.000 0.000 0.000 0.001 0.014 0.000 0.121 0.039
25 Nickel mgkg 0.000 0.000 0.000 0.006 0.006 0.000 0.000 0.000 0.000 0.008 0.002 0.000 0.008
26 Mercury pg/kg 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
27 Lead pa/kg 0.000 0.000 0.000 0.000 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
9) Soil

Characteristic
28 Loam % 0 2 3 3 1 0 2 3 18 2 6 3 31
29 Sandy % 9 14 8 13 10 20 11 6 4 12 9 13 15
30 Clay % 28 10 24 33 46 43 51 9 27 30 22 14 29
31 Silt % 63 74 65 51 43 35 36 82 51 56 63 70 25
h) Microbiological

Test
32 E. Coli Cfulg 3 0 1 1 8 6 2 0 0 0 0 0
33 Fungal Cfulg 47 39 51 74 104 29 47 126 57 39 74 136 37
S/IN | Parameters Unit BSS BSS BSS BSS BSS BSS BSS BSS BSS BSSo BSS: BSS» BSSsl

Contro
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Soil Physical propert ies (Sand, Aay, and Silt): The soil texture is determined by the
balanceof clay, silt and sand particles and by the organic humus content of the soil. For
practical considerations, soil texture and related soil structure influence soil
workability, drainage and management.

The soils samples canbe described as clay for both topsoil and subsoil based on the sail
texture triangle (Figure 4.9). The soil profile had a sad fraction varying from (9-20%)
while the proportion of other soil fractionsin the soil were as Pllows; clay(10-51%) and
silt (26-82%). Soil samples from the Project ste, Pioject area ofinfluence aswell asthe
buffer points stowed a similarcomposition.
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Figure 4.9: Soil texturetriangle
Source: https://www .nrcs.usda.gov
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Table 4.9: Surface Water Analysis

SIN | Parameters Unit GW Pt1 GW Pt. GW Pts GW Pts GW Pts Surface Control FMENT
Water Limits
a) Coordinates
1 Latitude N 11.669047 11.667588 11.671142 11.669047 11.66347 11.671142 11.671142 -
2 Longitude E 10.220624 10.221389 10.220624 10.222624 10.221382 10.221382 10.221289 -
3 Altitude M 503.6 511.2 543.6 531.0 498.1 537.1 5631.1 -
a) Physicochemical Test
4 Colour TCU Clear Clear Clear Clear Clear Pale brown Clear Clear
5 Odour - Odourless | Odourless Odourless Odourless Odourless | Odourless Odourless | unobjectionable
6 Taste - Tasteless Tasteless Tasteless Tasteless Tasteless Tasteless Tasteless | unobjectionable
7 Turbidity NTU 1 1 0 0 2 9 1 50
8 pH - 7.22 7.13 7.03 7.27 7.10 7.77 6.81 6.58.5
9 Temperature °C 28.0 27.0 27.6 27.0 28.0 28.4 29.0 Ambient
10 Dissolve Oxygen mg/L 3.3 3.3 3.6 3.2 3.1 2.9 2.8 21 8
11 Total Dissolve Solid mg/L 31 27 27 27 29 127 52 500
12 Electrical Conductivity ps/cm 62 54 62 54 58 255 104 1000
13 Total Suspended solid mg/L 3 2 2 3 1 14 8 20
14 Salinity mg/L 0.00 0.00 0.00 0.00 0.00 0.01 0.00 <1000
15 ORP (MV) (MV) 206 192 198 194 174 153 178 200-600
16 B.O.D mg/L 0.4 2.1 1.6 0.8 1.1 2.6 2.0 NS
b) Chemical Test
17 Ammonium  (NH") mg/L 0.036 0.021 0.011 0.013 0.015 0.338 0.030 NS
18 Potassium R mg/L 0.0 0.0 0.0 0.0 0.1 0.8 0.2 20
19 Calcium [(e)) mg/L 0.8 3.0 3.1 2.1 2.0 2.1 0.6 200
20 Sodium (N3 mg/L 2 7 6 6 4 19 8 20
21 Magnesium  (mg)) mg/L 0.3 1.8 1.6 1.3 1.0 0.7 0.3 20
22 Sulphate (SH) mg/L 32 18 11 9 8 13 10 100
23 Nitrate (N&) mg/L 4.0 6.0 8.0 5.2 3.6 16.3 5.4 50
24 Chloride (@) mg/L 2.1 3.2 3.2 1.8 1.6 1.2 1.1 150
25 Phosphate (P® mg/L 0.35 0.14 0.35 0.42 0.29 0.23 0.23 NS
26 Nitrite (NQ@) mg/L 0.01 0.00 0.00 0.01 0.00 1.81 0.01 0.2
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C) Heavy Metal

27 Zinc (Zf) mg/L 0.03 0.01 0.02 0.01 0.01 0.01 0.01 3.0
28 Iron (F&) mg/L 0.023 0.037 0.019 0.066 0.048 0.084 0.000 0.3
29 Cupper (Ch) mg/L 0.03 0.03 0.04 0.07 0.01 0.01 0.06 1.5
30 Chromium (C¥) mg/L 0.02 0.02 0.02 0.06 0.04 0.05 0.02 0.05
31 Lead (PY) mg/L 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.01
32 Cobalt (CO®) mg/L 0.15 0.17 0.05 0.21 0.22 0.26 0.18 0.2
33 Mercury (Hg) ug/L 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001
34 Nickel (N#) mg/L 0.039 0.032 0.011 0.010 0.039 0.017 0.000 0.07
d) Organics

35 QOil and Grease mg/L BDL BDL BDL BDL BDL 1 BDL 10
36 Benzene mg/L BDL BDL BDL BDL BDL BDL BDL 0.01
37 Toluene mg/L BDL BDL BDL BDL BDL BDL BDL 0.7
38 Ethylbenzene mg/L 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.30
39 Xylene mg/L 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5
40 Phenols mg/L 0.007 0.001 0.000 0.000 0.014 0.099 0.001 0.05
e) Microbiological Test

41 E. Coli Cfu/ml 0 1 0 0 1 5 1 Nil
42 Feacal Coliform Cfu/ml 0 0 0 0 0 4 0 Zero
43 Total Coliform Cfu/ml 0 0 0 0 0 13 0 10

77




BOD Level in mg/liter Water Quality

Very Good: There will not be much organic matter present in the
water supply.

Poor: somewhat Polluted - Usually indicates that organic matter
present and microorganisms are decomposing that waste.

Very Poor: Very Polluted - Contains organic matter.

3-5 Fair: Moderately Clean
6-9

Figure 4.10: BOD water quality ch art
Sour ce: www.pharmaguideline.com

4.3.5 Surface Water and Groundwater Quality Results Analysis

sample against Federal Ministry of Environment (FMEnv) limits.

Physicochemical Parameters

The assessment evaluated five Groundwater points (GW RE&t5) and one Surface Water

1 pH Levels: All groundwater samples (7.087.27) and the surface water (7.77) fall

within the FMEnv. permissible range of 6.8.5, indicating a neutral to slightly
alkaline nature.

Turbidity: Most groundwater points showed very low turbidity (0z2 NTU), well
below the 50 NTU limit.However, the Surface Water recorde@ NTU, likely due to
suspended organic or inorganic matter, though still within the regulatory limit.
Total Dissolved Solids (TDS) & Conductivity: TDS values 1227 mg/L) and
Electrical Conductivity (542255 ps/cm) are significantly below the limits (500
mg/L and 1000 ps/cm respectively), suggesting low mineralization and good
freshwater quality.

Chemical & Heavy Metals

1 Nutrients (Nitrates/Nitrites): Nitrate levels (3.6 z16.3 mg/L) are well within the 50

mg/L limit. Surface water showed a higher Nitrite level (1.81 mg/L) exceeding the
0.2 mg/L limit, which may indicate recent organic pollution or runoff.

Heavy Metals: Lead, Mercury, and Cadmium were largely undetected or at zero
levels.Other metals like Zinc, Iron, and Copper are well below the FMEnv
thresholds, indicating no significant heavy metal contamination in the water
sources.

Microbiological Status

1 Groundwater: Most points are clean, though GW Pt2 and Pt5 showed minor E. Coli

presence (1 Cfu/ml).
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1 Surface Water: Shows significant contamination witii3 Cfu/ml Total
Coliform and 5 Cfuml E. Coli, rendering it unsafe for direct consumption without
treatment.

Table 4.10 Typical Microbial Isolates in Community

. . Typical Count (CFU/g soil or . I
Microbial Isolate CFU/mL water) Environmental Significance
. . Indicates  overall microbial
;r.?ﬁg) Heterotrophic - Bacteria p8u pYUPmMEpP p I | abundance and soil biological
activity.
Total Heterotrophic  Fungi 2 . | Reflects fungal diversity and
(THF) 20x10%2x8m p pMW organic matter decomposition.
Total Coliform 107200 CFU/100 mL Indicator —of  environmental
sanitation.
Fa(_ecal Coliform Escherichia <1250 CFU/100 mL Indlcates ~ recent faecal
coli) contamination.
: Important decomposers and
3
Bacillus spp. 10°zp m 6 hydrocarbon degraders.
MiICrocoCeUS S 10270 1T 6 Common  indigenous  soil
Pp. <P bacteria.
. . . Organic matter decomposition;
2
Aspergillus niger 10%zp Mo hydrocarbon degradation
Asperaillus flavus 10270 1T G Natural soil fungus; some
perg <P strains produce aflatoxins
Penicillium spp. 102zp M@ Organic matter decomposition

Importance of Microbial Isolates in Pollution Studies

Microbial investigations are an essential component of environmental baseline studies
because microorganisms respond rapidly to changes in environmental quality and
therefore serve as sensitive indicators of ecosystem health.

The significance of the various microbial groups includes:

Total Heterotrophic Bacteria (THB)

1 Measure the overall biological activity of soil and water.
1 Reflect the capacity of the environment to degrade organic matter.
1 Declining THB following project activities may indicate toxic contamination.

Total Heterotrophic Fungi (THF)

1 Participate in decomposition and nutrient cycling.
1 Some fungal species degrade petroleum hydrocarbons.
1 Sensitive to heavy metals and chemical pollution.

Coliform Bacteria
These organisms are widely used as indicators of sanitary quality.

High coliform counts may indicate:
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sewage contamination

poor sanitation

livestock waste

surface runoff contamination

=a -4 —a -

Escherichia coli

The presence oE. colispecifically indicates recent faecal contamination and possible
presence of pathogenic microorganisms.

Hydrocarbon -Degrading Bacteria
Species such as

Pseudomonas
Bacillus
Acinetobacter
Arthrobacter
Alcaligenes

= =& —a —a A

are particularly important for refinery projects because they naturally degrade:

crude oil

diesel

gasoline

lubricating oll

polycyclic aromatic hydrocarbons (PAHS)

= =4 —a —a -9

An increase in these organisms during operation may indicate adaptation to hydrocarbon
contamination.

Hydrocarbon -Degrading Fungi
Common genera include:

Aspergillus
Penicillium
Trichoderma
Mucor

= =4 —a -8

These fungi produce extracellular enzymes capable of degrading complex petroleum
hydrocarbons.

Relevance of Microbial Counts in ESIA
Microbial counts are valuable because they:

Establish baseline environmental quality before project commencement.
Detect contamination from sewage, hydrocarbons, or industrial discharges.
Assess the effectiveness of pollution prevention and remediation measures.
Evaluate changes in soil fertility and ecological health.

Provide early warning of environmental degradation.

Support environmental monitoring and regulatory compliance.

= =4 —a —a -8 —a
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1 Assist in determining the natural attenuation potential of contaminated sites.
1 Serve as indicators of ecosystem recovery following remediation.

4.3.6 Soil Quality Assessment

Results from 13 sampling points (BSBSS13) characterize the pedology of the Azare
site.

Physical & Chemical Properties

1 Soil Texture: The soil is predominanthySilt (up to 82% at BSS8) anlay(up to
51% at BSS7), with relatively low sandy conteniThis composition suggests a soil
with high water retention but potentially low permeability.

1 Acidity (pH): The soil is moderately acidic, ranging fron®.26 to 6.74.Most plants
thrive in this range, though the lower end (5.26 at BSS5) may limit the availability
of certain nutrients like Phosphorus.

1 Conductivity: High Electrical Conductivity (9021652 ps/cm) indicates a high
concentration of soluble salts in the soil.

Nutrients & Heavy Metals

1 Exchangeable Cations: Levels of Calcium and Magnesium are relatively low, while
Sodium levels peaked at4 mg/kg at BSS12.

1 Heavy Metals: Iron (0.0540.546 mg/kg) and Copper are present in trace amounts
typical of natural soil backgrounds, with no evidence of industrial metal loading

Air Quality & Noise Assessment

Data from 13 Bauchi Points (BP4BP13) suggests an overall "Excellent” Air Quality Index
(AQI).

Gaseous Emissions

1 Carbon OxidesCO2levels fluctuate between298 and 643 ppm. WhileCO2is a
greenhouse gas, these levels are typical for outdoor environmentSarbon
Monoxide (CO) wa® ppm across all points, indicating no immediate combustion
related pollution.

1 Other Gases: Trace amounts of Nitrogen Dioxide (ND&nd Ammonia (NH3 were
detected but remain well within safe environmental limits.

Particulate Matter (Dust)

1 PM10 (165173 pg/m3) and PM2.5 (1267131 pg/m3): These levels are relatively
high. While common in Northern Nigeria due to harmattan dust or dry soil
suspension, they exceed the WHO's strict 2dour guidelines (PM2.5<15ug/ms),
though they may be typical forthe regional baseline in January.

Noise Levels
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1 Sound Levels: Most points recorded betweeb0.5 and 62.7 dBThese are within
the acceptable range for residential and educational zones (usually 60 dB
during the day).

1 Outlier: BP10 recorded an anomalou886 dB, which is physically impossible
(likely a typographical error in the lab sheet) and should be corrected to its likely
intended value (perhaps 58.6 dB).

43.7Terrestrial FloraandFauna

43.7.1Terredrial Flora

Florarefersto all plant life forms that are found within a specific region at a particular
period of time.Plants provide valuableinformation about site environmental conditions.
By their occurrenceand relative abundance,certain plant species serve asenvironmental
indicators,through which inferencescanbe drawn about the state of the environment in
that area. Thus, the physiological state and ecolagical response of plants provide
evidence of changes in the environmental conditions of a Project site. The array of
information derived from the flora canposition and vegedation structure of a site is of
importance for understanding the nature of the site, potential human health and
ecolagical risk, and the feasbility of different mitigation approaches.

The field assessment of the Project site and surounding area was done via site
observations. The identification of flora specimen was done both in situ (field) and ex
situ using appropriate manualsand monographs, photographswere takenduring suvey
to record relevant plant species, habitat characteristics andother features.

The resuts of thevegetation assessmat are presented as folows:
. Habitat characterization
- Physiognomy, Floristic composition, and Biodiversity assessment

x Habitat characterization

The general vegetation type of Bauchi Nigeria is of Guirea Savanmnah type. It is
characterized predominantly by trees, woodlands and shrubs. Grasss are
subdominant while patches of rain forest are found in certain locations. Generally,
rainfall and humidity are known to have a primary influenceon the vegetation of Bauchi
The natural vegetation within the Project site was observed to have been modified
habitat as a result of human interference. The dominant vegetation observed on the
site can be classified as secondaryegetation dominated by grasses, shrubs, and a few
trees.

x Physognomy, Horistic composition, and Biodiversity assesment
Species composition, distribution and structure of the vegetation of Project as well as
the physiognomic view show few trees, shrubs and grasses. A few plants and their
families were identified and within and around the Project.
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In terms of biodiversity assssmert, the IUCN(International Union of Conservation of
Nature) Red List of Threatened Species was enployed. The IUON Red List of
Threatened Species provides taxonomic, conservation status and distribution
information on plants, fungi and animals that have been globally evaluated using the
IUCNRedList Categories and Criteria. This system is desgned to determine the relative
risk of extinction, and the main purposeof the IUCNRedList is to catalogue and highlight
those plants and animals that are facinga higher risk of global extinction (i.e.thoselisted
as Citically Endangered, Endangered and Vulnerable).

Biodiversity Profile of the Sudy Area

The 15 # . @rernational Union of Conservation of Nature) Red List of threatened
Species provides taxonomic, consetvation status and distribution information on plants,
fungi and animals that have been globally evaluated using the IUCNRed List Categories
and Criteria. This system is designed to determine the relative risk of extinction, and the
main purposeof the IUCNRedList is to catalogue and highlight those plants and animals
that are facing a higher risk of global extinction (i.e., those listed as Critically
Endangered, Endangered and Vulnerable).

The IUCN Rd List also includes information on plants, fungi and animals that are

categorized asExtinct or Extinct in the Wild; on taxa that cannot be evalated because
of insufficient information (i.e., are Data Deficient); and on plants, fungi and animals

that are either close to meeting the threatened thresholds or that would be threatened

were it not for an ongoing taxon-specific consewation programme (ie., are Near

Threatened). The ecolaogical status of the species encountered was evauated and

classified appropriately accading to the following threat categories (IUCN Red List of

Threatened Species Version 2018-1) asshown in Figure 4.13 below.

Threatened calegories
P —— 1

| Extinction
risk

Adequate data | “En e o
| |— Vulnerable (VU) |

Evalvated | | +t————— — — — — —

Near Threatened (NT)
All species L Least Concern (LC) )
Data Deficient (DD)

{ Not Evaluated (NE) y

Figure 4.11: I[UCN Red List Categoriesand Criteria
Source: Guidelinesfor Using the IUCN Red List,2018

83




The plant species encountered in the study area fall under Not Evaluated. None of the
recarded plant species in the study area is critically endangered or endangered. In
addition, there are no known protected species on the Project site under the Nigeian
legislation. The IUCN status of the plant species encountered in the study area is
highlighted in Table4.10 below while Plates4.6 to 4.10 show some of the canmon flora
species observedin the sudy area.
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Table 4.10: Plant Species observed arou nd pro posed site and Aol

S/N | BOT NAME COMMON NAME | FAMILY HABIT IUCN STATUS USES/ IMPORTANCE

1. Ceiba pentandra (L) | Kapok tree or silk | Malvaceae Tree Least concern (IUCN Fibre, Traditional medicinal
Gaertn. cotton tree. 3.1) uses, and seed oil

2. |Jacanranda mimosifolig Blue Jacaranda ol Bignoniaceae | Tree Vulnerable (IUCN 3.1)| Ornamental landscaping, shade
D.Don fern tree wood used for furniture and

parts of the tree used in
traditional medicine

3. Eucalyptus torelliana| River red gum Myrtaceae Tree Near Threatened| Medicinal,  industrial and
Dehnh (IUCN 3.1) environmental properties

4. Faidherbia albida Delille) | Apple ring Acacia| Fabaceae Tree Least Concern (IUCN Feed for livestock, raising bees
A Chev or WhitevAcacia 3.1 wood used in making mortar

or Winter Thorn and pistle, Agroforestry and
Hausa Gargo medicinal uses.

5. Corymbia camaldulensié~ | Cadaghi or| Myrtaceae Tree Least Concern (IUCN Shade, windbreaks, and
Muell) K.D . Hill and L.A.§ Cadaga 3.1 landscaping, with furniture
Johnson occasionally used for furniture

and construction.sd

6. | Araucaria araucanaPav Monkey araucana | Araucariaceae| Tree Primarily threatened, | Food, pharmacological ang

puzzle tree with many listed as| ornamental uses.
endangered or
critically endangered

7. Delonix regia (Boi. Ex| Flamboyant or | Fabaceae Tree Least Concern (IUCN Ornamental tree, medicinal
Hook) Raf flame of the forest 3.1 uses, livestock fodder,

agroforestry and as fuel wood.

8. Ficusspecies (L) Fig trees or Figs | Moraceae Tree Least Concern (IUCN Useful latex , agriculture and

3.1 medicinal uses.

9. Tithonia diversifolia| Tree marigold or | Asteraceae Shrub Not listed as| Medicinal plant, organic green

(Hemsl) A. Gray Mexican and tree | threatened manure and livestock fodder

sunflower
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10. | Gmelina arboregRoxb) Beechwood Lamiacea Tree Leastconcern Durable  wood, furniture,
construction and paper pulp.
Traditional medicine and food.
11. | Borassus aethiopunMart | African Fan Palm | Arecacceae | Tree Least Concern (IUCN Fruit and roots are edible,
3.1 produce fibres from the leaves
and can be used foI
construction.
12. | Vernonia amygdalina| Bitter leaf plant Asteraceae Perennial | Leastconcern Food and medicinal plan
Delile shrub
13. | Cascabela thevetia (L) | Yellow oleander | Apocynaceae | Shrub or | Leastconcern Medicinal and ornamental
Lippoid small plant.
tree
14. | Bauhinia purpurea () # Al Al 6 O |Fabaceae Tree Least Concern (IUCN Edible leaves and flowers ang
Purple Bauhinia 3.1 medicinal uses
or Orchid Tree
15. | Amogeissus leiocarpa African birch Combretaceae| Tree Threatened medicinal plant and durable
wood.
16. | Psidium guajavaL Guava Myrtaceae Shrub or | Least concern Food and medicinal plant
tree
17. | Adansonia digitata(L) African baobab Malvaceae Tree Least Concern (IUCN Food, water, health remedies
3.1) and or places of shelter
18. | Senna siamedlLam) Irwin | Cassod tree or fabaceae tree Least concern Medicinal, environmental and
et Barneby cassia tree. practical purposes
19. | Dichrostachys cinereg Sicklebush or| fabaceae Shrub Least concern Medicinal plant
Wight et Arin Kalahari and small
Christmas tree tree
20. | Terminalia neotaliala | Madagascar combretaceae | Tree Least concern Ornamental plant, provides
Capuron almond tree shade and medicinal plant
21. | Magifera indicalL Mango Anacardiaceae| Tree Least Concern (IUCN Food and medicinal purposes

3.1)
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SITE 2 ALTERNATIVE FOR THE PROJECT

L.A.S Johnson

S/N | BOT NAME COMMON NAME | FAMILY HABIT IUCN STATUS USES/IMPORTANCE
1. Tithonia  diversifolia | Tree marigold | Asteraceae Shrub & tree| Not  listed as| Medicinal plant, organic
(Hemsl) A. Gray orMexican threatened green manure and livestock|
sunflower fodder
2. Lrucaena leucocephald White leadtree or| Fabaceae Tree Least concern Forage production, animal
(Lam) de Wit. horse tamarind feed, firewood or charcoal
3. Senegalia ataxacantha | Flame thorn fabaceae Tree Least concern Root is used as aphrodisiac
4, Borassus aethiopun| African Fan Palm Arecacceae Tree Least Concern Fruit and roots are edible,
Mart (IUCN 3.1 produce fibres from the
leaves and can be used fo
construction.
5. Magifera indicalL Mango Anacardiaceae| Tree Least  Concern Food and medicinal
(IUCN 3.1) purposes
6. Ficusspecies (L) Fig trees or Figs Moraceae Tree Least Concern Useful latex , agricultureand
(IUCN 3.1 medicinal uses.
7. Faidherbia albida| Apple ring Acacia or| Fabaceae Tree Least Concern Feed for livestock, raising
(Delille) A Chev WhitevAcacia or (IUCN 3.1 bees, wood used in making
Winter Th orn mortar and pistle,
Hausa Gargo Agroforestry and medicinal
uses.
8. Ficus exasperatd/ahl Sandpaper tree or| Moraceae Tree Threatened Medicinal plant and
white fig practical application
9. | Ziziphus spinachristi|# EOE OO8 O (Rhamnaceae | Tree/ Shrub | Least  Concern Fruits edible, medicinal
(L) Desf (IUCN 3.1 uses.
10. | Lantana camaraL Common lantana Verbenaceae | Shrub/ Secure Medicinal plant and
small tree ornamental plant
11. | Eucalyptus torelliana| River red gum Myrtaceae Tree Near Threatened| Medicinal,industrial and
Dehnh (IUCN 3.1) environmental properties
12. | Corymbia camaldulensi§ Cadaghi or Cadaga| Myrtaceae Tree Least Concern Shade, winbreaks, ang
(F Muell) K.D . Hill and (IUCN 3.1 landscaping, with furniture

occasionally used for
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furniture and

construction.sd

13. | Senna siamea (Lam) | Cassod tree or fabaceae tree Least concern Medicinal, environmental
Irwin et Barneby cassia tree. and practical purposes

14. | Psidium guajavaL Guava Myrtaceae Shrub or | Least concern Food and medicinal plant

tree

15. | Ficusspecies (L) Fig trees or Figs Moraceae Tree Least  Concern Useful latex, agricultureand

(IUCN 3.1 medicinal uses.
16. | Agave sisalana Perrine | Sisal Asparagaceae | shrub Has not been It yields fibre used in
assessed making rope,clothes,
footwear, hats, bags
carpets, geotextiles, ang
dartboards

17. | Phoenix dactylifera Date palm Arecaceae Tree Not evaluated Food, traditional medicine
and industrial uses.

18. | Euphorbia poisoniiPax | Spurge Euphorbiaceae| Shrub Not listed Fish poison, arrow poison,
natural pesticide  and
medicinal uses.

19. | Senna senguean; Winter cassia or| Fabceae Shrub or a| Lacks an official| Food and medicine

(Dellile) Lock sticky pod small tree ranking

20. | Uvaria chamae P.Beau\ Finger root or bush| Annonaceae | Shrub or | Least concern Food and medicinal uses

banana small tree

21. | Adansonia digitata(L) | African baobab Malvaceae Tree Least Concern Food, water, health

(IUCN 3.1) remedies and or places o
shelter

22. | biglobosa (Jacq) R.Br| African locust beans| Fabaceae Tree Least Concern| Food, animal feed, Ecomi

exG Don (IUCN 3.1) activity and medicinal uses

23. | Vitex doniana(R.S) Black Plum Lamiaceae Tree Least Concern| Food and medicinal values.

(IUCN 3.1
24. | Dichrostacys cinerea| Sicklebush fabaceae Tree Least concern Feed for cattle, nectar for|

Wight et Arm

honey, hardwood and

medicinal uses.
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25. | Annona  senegalensi African custard | Annonaceae | Shrub/small | Least  Concern Food, spice, and animal feeg
Pers apple tree (IUCN 3.1
26. | Harungana Dragon blood tree| Hypericaceae | Shrub / | Least Concern Medicinal plant and food.
madagascariensisLam. | or orange milk tree small tree (IUCN 3.1
ex Poir
27. | Sarcocephalus latifolig African peach Rubiaceae Shrub/ No official | Medicinal plant
Sm small tree published IUCN
conservation
Status
28. | Bombax costatum Redflowered silk | Malvaceae Tree Threatened  or| Food, medicine, fodder, ang
Pellegr. And Vuill cotton tree endangered handicrafts.
species
29. | Strophanthus hispidug Poison arrow vine| Apocynaceae | Liana or | Endangered Medicinal plant. Antidote
DC. or hairy shrub for snake bite.
strophanthus
30. | Euphorbia kamerunical Cactus Euphorbiaceae| shrub Least concern Medicinal plant and use for
Pax,1905 fencing.
31. | Carissa edulis Conkerberry or | Aocynaceae Shrub Least Concern Food and medicinal uses.
bush plum (IUCN 3.1
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Plate 4.6 Jacaranda mimosifolia Plate 4.7: Eucalyptus torelliananear threatened
vulnerable
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Plate 4.8: Araucaria araucanasome threatenec o
some endangered and some critically enjoyed Plate 4.9: Ficus exasperatdfireatened
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“* Plate4.10: Stropathus hispiduendangered

Plate 4.11:Tomato planted around the project sit
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4.3.8 Land Use/Land Cover

This section discussesthe existing land use/ land cover type in the study area.The land
use map wasproduced from acombination of ground truthing, aerial imagery (LandSat
ETM+) and topographical maps covering the study area. The study covers the land use
within the project site boundary and the wider study area (1km biophysical area of
influence).

4.4 Socio-economic and Health Conditions of the Sudy Area

This secion covers the socio-economic and health assssment of the identified
community within the D O1 E Arda®@®Bitluence. This baseline provides adescription
of existing corditions which is es®ntial to the identification and assssment of the
potential impacts ofthe proposed project. From the social and health perspective, the
asessmentcovers the pre-project human canditions in the identified conmunity with a
view to predicting and mitigating any possible adverse uture impact of the project on
the socio-economicand healthconditions of the humaninhabitants in the study area.The
study furthered by assessing the gender-based issues,ranging from gender-specific
activitiesto gender-basedviolencewithin the identified community.

4.4.1 Sudy Approach and Methodology

Sudy Area
The study was conducted in the surrounding community of Azare (host community),

Katagum LGABauchi State Katagum LGA has an estimated population of 296,970
inhabitants, accading to the National Population Census of 2006 and 2022
population projection of about 523,200 using the 3.2% (NBS,2018) national population
growth rate. Azare community is one of the oldest settlements and the capital of Katagum.

Sudy Population

The study population consigs of resdents of the Federal University of Health Sciences
staff quarters and Azarecommunity. Only population who gave informed consent were
studied within the staff quarters and the Azare conmunity.

Sudy Design
The study employed sequential mixed methads research design including quantitative

and qualitative methods of data gathering, analysis and reporting. Information collected
during the study was tri angulated to separate perception from the reality. The study
made use of questionnaire for quantitative data gathering and Key nformant interview,
Focus Goup Discussions (FGD)and stakeholdersd ongultation for the qualitative data.
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Target Population for the Sudy

The target populations and stakeholders for this study are Azare community members
and reddence of Federal University of Health Sciencestaff quarters that are above
the age of 18 years,community leaders, healthcarepractitioners, yaiths and women.

Sample Sze and Sampling Techniques

The study population is heterogeneouswith respectto ethnicity and language.However,
Federal University of Health ScienceStaff Quarters and the Azare community do not
have a large population. The sample sze would be catulated using the Cochran Formula

Where nis the sample size

p is the egimate of theproportion of interest (i.e.0.29)
gis1lzp(i.e.0.71)
eis thedesredlevel of precison (i.e.0.07)

Hence,n =1.962 (0.29) (0.71) / 0.07 n

=180
A 10% non-response rate was added as astandard practice with the speculation that
some respondents within the study areamay refuseto participate orsome maywithdraw
at the middle of the interview. Thus, the sample sze was 200 respondents. The
systematic sampling technique employed ensuresafair representation of both males and
females amonghe respondents.

For the qualitative data, Focus Group Discussions (FGDs)were conducted (2 male
groups, both men and youths, 1 female group) making atotal of 3 FGDs. Each FGD
includes a minimum of 6 and maximum of 15 participants. Different categories of
respondents including youths, adults, males, females, people living with disabilities,
educated and non-educated ec. were included in each FGD sesion. Key informant
interviews were held with the local chief i.e.community leaders and in-depth interview
washeld with healthcare practitioner who hasbeen in the conmunity for more ten (10)
years. A gender specialist was consuted to handle womend @oup discussionand study
the gender issueswithin the community. The sociceconomic data gathering recards
(attendance sheets) are presentedin Appendix 4.1.

Data Collection, Analysis and Reporting

During data gathering, this study made use of Computer Assisted Personal Interviewing
(CAPI), a Survey CTO Software using smatphone and asssted by competent survey
enumerators.

Ethical Considerations

All interviews were undertaken with the informed written consent of participants.
Confidentiality and anonymity were maintained through secue storage of data in
password protected computers and under lock and key. Participation wasvoluntary and
respondents were allowed to withdraw at any point they feel uncomfortable to continue
with the study.
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4.4.2 The Saio-Economic Baseline Report Sructure

This study adopted the Social Framework Model for reporting its findings. In line with
the social famework developed by Smyth and Vanclay in 2017, the socio- economic
baseline report is structured as Pllows:

A Overview of key satio-economic ndicators

A Demographic Profile;

A Administrative and socio-cultural institutions
A Livelihood Assés and Activities

A Infrastructure and Services

A Housing Structures/ Settlement pattern

A Land Acquisition

A Health Profile

A Gender Assessmat

A Project Affected Persons (PAPS)

A Wastemanagement
A Community Concernsand Perceptions

A SakeholdA O@awsultation

SocieEconomic Baseline Conditions of Survey Population

A comprehensive socieeconomic survey was conducted as part of the Environmental and
Social Impact Assessment (ESIA) for the proposed Solar Hybrid Mi@rid Project at the
Federal University of Health Sciences, AzaréFUHSA). The primary objective was to
establish a reliable baseline of the existing community conditions and livelihood patterns
within the university community and surrounding host communities that may be impacted

by the project. The survey provided ann-depth understanding of the demographic
characteristics, economic activities, and social structure of the survey population, including
university staff, students, nearby residents and local stakeholders. It assessed sources of
livelihood, employment patterns (including potential opportunities for local youths),
access to infrastructure and basic services and community expectations regarding the

project.

Furthermore, the assessment examined potential positive and adverse social impacts
associated with land use (approximately 315 hectares under consideration), construction
activities, and operational phases of the solar facility. The baseline informatioeives as a

critical reference for impact prediction, stakeholder engagement and the development of
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appropriate mitigation and enhancement measures in line with applicable environmental

and social safeguard requirements and national regulations.
The summary of the socieeconomic survey findings is presented in Tabld.11below.

Table4.11 : Summary of Socio z economic Status of the Survey population

ITEM CATEGORIES| DTP DTP DTP TOTAL | %
INITIATIV | INITIATIVE | INITIATIVE
E
FUHSA Fatara Gursoli
Students Community | Communit
y
Male 34 8 14 56 56%
Gender Female 26 12 6 44 44%
Distribution | TOTAL 60 20 20 100 100%
Below 20 20 2 0 22 22%
20z 29 years | 24 2 8 34 34%
Age of| 30z39 years |0 6 6 12 12%
Respondent | 40749 years | 8 2 2 12 12%
50759 years | 8 6 2 16 16%
Above 60| 0 2 2 4 4%
Years
TOTAL 60 20 20 100 100%
Children <18 | 36 16 20 72 40%
Adults 18-59 |40 20 20 80 44.44%
Household Elderly 16 2 10 28 15.56%
Composition | TOTAL 92 38 50 180 100%
1-3 8 0 0 8 8%
4-6 12 2 4 18 18%
Household | 7-10 22 0 16 38 38%
Sizes 11-15 18 18 0 36 36%

97




TOTAL 60 20 20 100 100%

Single / Never| 38 6 2 46 46%

Married

Married 22 12 18 52 52%
Marital Separated 0 0 0 0 0%
Status Divorced 0 0 0 0 0%

Widowed 0 2 0 2 2%

TOTAL 60 20 20 100 | 100%
Duration of | <1 yr 2 0 0 2 2%
Respondents| 175 yrs 24 2 0 26 26%
residence in 6 z 10|12 2 2 16 16%
the yrs
community | >10 yrs 22 16 18 56 56%
(years) TOTAL 60 20 20 100 100%

Christian 19 0 0 19 19%

Religion | Muslim 41 20 20 81 81%

TOTAL 60 20 20 100 100%

Islamic 0 6 10 16 16%

Studies

Completed 0 2 2 4 4%
Education Primary

School

Completed 4 4 4 12 12%

Secondary

School

Vocational/ 4 0 0 4 4%

technical

Tertiary 52 8 0 60 60%

school

None - - 4 4 4%

TOTAL 60 20 20 100 100%
Occupation | Crop Farming | 2 12 16 30 30%
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Livestock 2 4 4 10 10%
rearing
Fishing 0 0 0 0 0%
Trading 0 4 0 4 4%
Civil Servants | 22 0 0 22 22%
Student 26 0 0 26 26%
Artisan 0 0 0 0 0%
Unemployed |8 0 0 8 8%
TOTAL 60 20 20 100 100.00
%

Elderly>60yrs | 32 8 2 42 61.76%
Persons with| 0 0 0 0 0%

Vulnerability | disabilities

Description | Chronically ill | 2 8 4 14 20.59%
persons
Female 2 0 0 2 2.94%
headed
household
Orphans 4 4 2 10 14.71%
TOTAL 40 20 8 68 100%
0-70,000 10 16 12 38 38%
71,000 16 2 0 18 18%

Monthly 100,000

Income 101,000 8 2 8 18 18%
200,000
Above 26 0 0 26 26%
200,000
TOTAL 60 20 20 100 100%

Age
Findings fromthe sociGAAT 1T T 1T EA OOOOGAU Ai 1 AOAOAA xEOEE

indicate that 22% of respondents are below 20 years of age, while 34% fall within the 20

29 age group. Additionally, 12% of respondents are aged 389 years and anothe 12% fall
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© MALE

within the 40749 age category. A further 16% belong to the 339 age group, while 4% are
aged 60 years and above. Overall, a significant 96% of the survey population falls within

the economically active age bracket of Z59 years.

This distribution indicates a predominantly youthful and productive population engaged
in academic, administrative and smaikcale economic activities within the university and
adjoining host communities. The proposed solar installation is expected to prale reliable
power to support teaching, research, healthcare services and other so@gonomic
activities, while also stimulating small businesses and improving livelihoods within the
state. Furthermore, a reliable and stable electricity supply is expected to enhance learning
outcomes, improve healthcare service delivery and strengthen security within the
university and adjoining host communities through improved lighting and related
infrastru cture. It will also boost overall socieeconomic productivity. The high proportion
of working-age individuals provides a potential labor pool for temporary employment
during construction as well as limited skilled and semskilled roles during the operational

phase.

Gender
The gender distribution of respondents indicates that 56% are male and 44% are female,
indicating a slight male majority within the project Area of Influence. This reflects the
general demographic composition of the area and highlights the need to considtre
different roles and responsibilities of men and women when assessing potential project
impacts and benefits. Appropriate attention to gender considerations will help ensure fair
access to employment opportunities, consultations, and other benefits assated with the
proposed solar installation.
Gender Distribution Age Distribution
KEY KEY
@ Below 20
20-28 years
30-39 years
© 40-49years

@ 50-59years
® Above 60 years

FEMALE
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Figure 4.12: Age and Gender Distribution of survey population

Household Composition and Household Sizes of Survey Population

Household Composition

The age profile of respondents indicates that 40% are children (<18 years), 44.4% are
adults (18z59 years), and 15.56% are elderly (60 years and above). This distribution
reflects a moderately youthful population with a significant proportion of economicdy
active individuals; alongside dependent and elderly groups within the project Area of
Influence (AOL).

The presence of children and elderly persons identifies potentially vulnerable groups that
require consideration in impact assessment and mitigation planning. Accordingly, the
design and implementation of the proposed solar project will incorporate inclusie
measures to safeguard vulnerable populations while enhancing reliable electricity supply
to support education, healthcare services, security and overall soececonomic wellbeing

within the university and adjoining host communities.

Household Sizes

Household size analysis shows that 8% of households have 1 to 3 members, 18% have 4 to
6 members, 38% have 7 to 10 members and 36% have 11 to 15 members. Large households
are common, reflecting extended family structures with multiple dependents. Project
planning and mitigation measures will consider household size to ensure that all members,
including children, women and the elderly benefit equitably from the reliable electricity

supply and socieeconomic improvements provided by the solar installation.

Household Sizes Household Composition
KEY KEY
® 13
® 46
® 710
® 1115

@ Children <18
@ Adults 18-59
Elderly

18.00%

38.00%

Figure 4.13: Household Composition and Household Sizes of survey population
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Religion of Survey Population

Religion

The survey findings indicate that 81% of respondents within the project Area of Influence
are Muslim, while 19% are Christian. No respondents reported adherence to traditional
religions. This reflects the predominantly Muslim character of the area, with amaller
Christian population also present. The religious composition of the communities is an
important consideration in understanding social dynamics and ensuring that project

activities are sensitive to local cultural and religious practices.

RELIGION

Christian Muslim

Figure 4.14: Religion of Survey Population

Marital Status and Monthly Income of Survey Population

Marital Status

The baseline survey shows that 52% of respondents are married, 46% are single or never
married and 2% are widowed. No respondents reported being separated or divorced. This
distribution reflects a relatively balanced population structure, with a slight maprity of
married individuals. Married respondents are likely to have greater household
responsibilities, including dependents, while single respondents may have different soeio
economic priorities. The presence of a small widowedopulation, representing 2%, is also
noteworthy, as widowed individuals may face distinct social or economic challenges
depending on household support structures. Understanding the marital composition of the
population provides context for assessing hous®ld dynamics, dependency levels, and
potential variations in how project benefits may be experienced across different social

groups.
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Monthly Income

The income distribution within the project Area of Influence reflects varying levels of

economic resilience among the university and surrounding communities. Survey data

ET AEAAOA OEAO AO OEA 11T xAO0 AT A 1T £ YERT OB AGOQ
iTT OEh xEEAE EO AO 1T 0 AAlIT x OEA 1A @&InhAtunfhE]
AT T OEAO puyb AAOmTh mprup hAinAk ¢ob AAOT -indoké OA G
groups may have limited financial capacity to adapt to changes in daily routines or
economic acivities; whereas higherincome groups generally demonstrate greater

economic stability and flexibility. Understanding these income patterns is critical for

assessing socigeconomic vulnerability and potential disparities in how communities may

experience e benefits of the proposed solar installation, particularly in relation to access

to electricity, household activities and smaklscale economic opportunities.

Marital Status
Single/Never married W 2% (2.0%) |
® Married
® Widowed
Monthly Income
KEY
@ 0-70,000

® 71,000-100,000
® 101,000-200,000
® Above 200,000

Figure 4.15. Marital Status and Monthly Income of survey population
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Education and Occupation of Survey Population

Education

Educational attainment within the project Area of Influence reflects the university setting,
with the university population largely tertiary -educated, while host communities show
lower levels of formal education: 16% have Islamic education, 4% completed iprary
school, 12% completed secondary school, 4% possess vocational or technical training and
the remaining 4% has no educational background. This diverse human capital, combined
with a workforce comprising students, civil servants and smalkcale entrepreneurs
provides a strong foundation for engaging with and benefiting from the proposed solar
installation. Skilled and educated individuals in both the university and surrounding
communities can support technical activities, knowledge transfer, andapacity-building

initiatives, maximizing project benefits.

Education
KEY

® Islamic Studies

® Completed Primary School
Completed Secondary School

@ Vocational/Technical

® Tertiary School

® None

Occupation
KEY

Crop Farming
Livestock Rearing
Trading

Civil Servants
Students
Unemployed

Figure 4.16: Education and Occupation of Survey Population
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Vulnerability Criteria

The socieeconomic survey conducted in the project Area of Influence identified vulnerable
groups, with the elderly constituting the largest proportion at 61.76 percent, followed by
chronically ill persons (20.59%), orphans (14.71%), and femaldeaded hougholds
(2.94%). These groups may have limited capacity to fully engage in or benefit from socio
economic activities due to age, health, or household circumstances. Recognizing these
groups in the baseline underscores the need for project design and intem&ons, such as
reliable electricity supply, improved access to university services, and inclusive community

engagement, to ensure that benefits are equitably experienced across all social categories.

The breakdown of the groups is as follows:

i1 Elderly (aged 60 and above): 61.76% Z Representing the largest vulnerable
group, the elderly may face mobility limitations, health challenges, and reduced
capacity to engage in livelihood or community activities.

1 Chronically ill persons: 20.59% z Individuals with ongoing health conditions may
have restricted participation in work or educational activities.

1 Orphans: 14.71% z Children without parental support may be vulnerable to
disruptions in education, care, and social protection.

1 Female-headed households: 2.94% z Women heading households may face
economic and social vulnerabilities, including limited access to income and
household decisionrmaking.

1 Persons with physical disabilities: 0% z No respondents were recorded, though
consideration for accessibility remains important.

This demographic profile underscores the need for project planning, engagement, and
interventions such as reliable electricity, access to university and community services, and
inclusive programs to ensure that benefits are equitably experienced across abcial

groups, including the most vulnerable.

Existing Infrastructures & Utilities

Electricity Supply

Electricity supply across the Federal University of Health Sciences (FUHSA) and
surrounding communities is currently intermittent and inadequate. According to the
Director of Works and Planning at the Federal University of Health Sciences Azare

(FUHSA), paver is available for approximately four hours at a time, followed by four hours
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of no supply, rotated over a 24hour period. This rationing limit academic, administrative,
and residential activities within the university. The inconsistent electricity supply affects
teaching and research laboratories, ICT facilities, cold storage for medical and
pharmaceutical materials, and student and staff residences. In the adjoining communities,
erratic power reduces productivity for small businesses, constrains incomgenerating

activities and affects household welfare

The proposed solar hybrid minigrid is expected to significantly improve energy security
for FUHSA and support surrounding communities. By providing stable and reliable
electricity, the project will enhance learning and research outcomes, strengthen healthcare
training functions, improve living conditions, and contribute to local economic resilience,

aligning with sustainable infrastructure and socieeconomic development objectives.

Household Energy use

Electricity supply across the project area of influence is characterized by erratic and
unreliable service from the national grid. Power is distributed on a load rotation basis,
typically four hours on and four hours off within a twenty-four-hour cycle, ashared during
consultations. This limited and inconsistent supply constrains economic activities, affects
small businesses, disrupts healthcare services, and reduces overall quality of life. In many
instances, households and businesses rely on petrol adéesel generators to bridge supply

gaps, increasing energy costs and environmental pollution.

In Fatara, Gursoliand surrounding rural communities, limited and unreliable electricity
has also contributed to continued dependence on firewood and charcoal for cooking and
other domestic energy needs. The high cost of liquefied petroleum gas and inconsistent
power supply further reinforce reliance on traditional biomass fuels. This practice has
environmental implications, including deforestation and land degradation, as well as public
health concerns arising from prolonged exposure to indoor smoke. FUHSA, while
connectedto the grid, is similarly affected by unstable supply, which disrupts academic
activities, laboratory operations, administrative functions and healthcare related training
services. The institution relies significantly on backup generators to maintain crital

operations, leading to high operational costs and greenhouse gas emissions.

The proposed 4megawatt solar hybrid power project at FUHSA is of significant

environmental and social relevance. It will provide a stable, clean, and reliable source of
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electricity for the university, reduce reliance on fossil fuel generators, lower carbon
emissions, and enhance the quality of teaching, research, and healthcare training. While
primarily intended to serve FUHSA, improved institutional energy stability maylso ease
demand on the local grid, contributing to broader energy resilience iAzare and Katagum.
The project thus supports the objectives of the ESIA by promoting sustainable
infrastructure, environmental protection and long-term socio-economic benefits for both

the university and surrounding communities.

Katagum,Bauchi,Nigeria,

F130, Katagum, Bauchi «, Nigeria
& 64 1o

Plate 4.13  Firewood in Fatara Community along the community market road as

Source of Energy

Water for Domestic Use and Drinking
Findings from baseline surveys, site inspections and stakeholder consultations indicate
varying levels of access to potable water across Federal University of Health Sciences Azare

(FUHSA) and its host communities.

In Fatara and Gursoli, residents primarily depend on hand pump boreholes and shallow
wells for domestic water supply. A limited number of motorized or solar powered
boreholes exist, but coverage remains inadequate for the growing population. During the
dry season, water scardy becomes more pronounced as shallow wells dry u@nd
groundwater levels decline. Households often resort to purchasing water from vendors or
collecting water from distant sources, which increases household expenditure and exposes
users to potential contamination risks. These conditions present public fzth concerns,

particularly where water treatment practices are limited.
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At FUHSA water supply is relatively more structured, with reliance on boreholes and
storage facilities to support academic, administrative and residential functions. However,
like electricity supply, water infrastructure is under pressure due to increasing
institutional demand. Ensuring sustainable water availability is critical for laboratory

activities, sanitation, student accommodation and healthcare related training services.

Overall, water access in the project area of influence remains moderately constrained and
subject to seasonal fluctuations, particularly during the dry season, while FUHSA maintains
a more organized but demand sensitive system. This context underscores tingportance

of integrating sustainable resource management considerations into project planning to

avoid additional pressure on existing community water infrastructure and to promote

improved environmental health outcomes.
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. 'ﬁKatagum, Bauchi,Nigeria B
F130, Katagum, Bauchi =, Nigeria
B Lat 11.6658572, Long 10.240515
%Friday, 30/01/2026 11:52 AM GMT+01:00
. ¥ Note ;: Captured by GPS Map Camera
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Plate 4.15: Mechanical Hand Pump Borehole in the project Aol
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Educational Facilities

Educational infrastructure in the project area reflects the semi urban character of Azare
and its adjoining communities of Fatara and Gursoli. The presence of the Federal University
of Health Sciences Azare significantly strengthens tertiary level accessthin the area.

However, access to basic education facilities varies at the community level.

In Rijia Alhaji, Yairi Primary School serves as a key public education facility for children
within the settlement and nearby areas. Similarly, Fatara Nursery and Primary School
provide foundational education services to residents of Fatara and surrounding
househdds. These schools play an important role in improving literacy and early childhood

development within the host communities.

Despite their presence, consultations indicate that infrastructure maintenance, learning
materials and classroom capacity remain areas of concern, particularly as population
growth increases enrollment pressure. Road conditions and seasonal accessibilitis@a

influence attendance, especially during the rainy season.

At the tertiary level, FUHSA represents a major educational asset not only to Azare and
Katagumbut to the wider region, contributing to human capital development in the health
sciences sector. The proposed Solar Hybrid Project is expected to enhance reliable
electricity supply to the university, thereby supporting uninterrupted teaching, laboratory

research, healthcare training and administrative services.

The project is not expected to cause direct impacts on existing educational facilities.
Instead, improved energy reliability at FUHSA and overall infrastructure enhancement in
Fatara and Gursoliare anticipated to strengthen educational servicelelivery and create

broader socio-economic benefits for the host communities.
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Plate 4.16: Nursery and Primary School facilities in Fatara community .

Security and Conflict Situation

The broader security context in Northern Nigeria remains dynamic, with documented
concerns relating to banditry, communal disputes, and youth related unrest in some parts
of the region. However, findings from stakeholder consultations, field assessments)da
engagement with community leaders indicate that the environment along the project

corridors currently experiences a relatively stable security environment.

No recent incidents of armed conflict, terrorism, or widespread violence were reported
within the immediate project Area of Influence. The university environment at FUHSA
benefits from structured institutional security arrangements, while surrounding

communities such as Fatara and Gursoli rely on traditional leadership structures and

community-based conflict resolution mechanisms to maintain social order.

That said, underlying socieeconomic stressors such as youth unemployment, limited
infrastructure services, and periodic resourcebased tensions remain potential risk factors
if not properly managed. The improved electricity supply expected from the Solatybrid
Project at FUHSA may contribute indirectly to social stability by enhancing institutional
functionality, supporting employment opportunities, improving service delivery, and

strengthening community university relations.

In line with ESIA good practice, the project will apply conflict sensitive implementation
measures, maintain continuous stakeholder engagement with host communities, and
operate a transparent grievance redress mechanism to promptly address concerns.

Ongoing monitoring will be undertaken to ensure that project activities do not exacerbate
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