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EXECUTIVE SUMMARY 
 

 

1.0    INTRODUCTION 

This report  documents the Environmental and Social Impact Assessment (ESIA) for 

the solar-hybrid power plant and associated infrastructure in Federal University of 

Health Sciences (FUHSA), Bauchi State Government, under the Federal GovernmenÔȭÓ 

Energizing Education Programme (EEP) Phase III . 
 

 

The EEP is one of the key components of the Nigeria Electri fication Project (NEP). NEP 

is a Federal Government initiative that is private sector driven and seeks to provide 

electricity access to off grid communities across the country through renewable power 

sources. NEP is being implemented by the Rural Electrification Agency (REA) in 

collaboration with the African Development Bank (AfDB). 
 

 

The objective of the EEP is to provide dedicated, clean and reliable power supply to 

Federal Universities and affiliated Teaching Hospitals across the country. The scope of 

the EEP includes provision of off-grid, dedicated and independent power plant, 

rehabilit ation of existing electricity distribution infrastructure, and provision of street 

lighting (for il lumination and improved security) as well as a world class renewable 

energy training center for each of the beneficiary universities. FUHSA is one of the 

beneficiary universities under the EEP Phase III. 
 

 

In compliance with the  relevant  requirements  of  the  Federal  Ministry  of 

Environment (FMEnv.) and other relevant regulatory agencies in Nigeria, as well as 

the applicable requirements of the African Development Bank Safeguard Policies, the 

ESIA of the proposed Project in FUHSA has been conducted. 
 

 

The ESIA 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 issues identification, baseline 

environmental and socio-economic data gathering, stakeholder consultation, 

identification and evaluation of impacts, development of mitigation measures and 

environmental and social management plan. 
 

The applicable legal and institut ional framework to the proposed Project includes, but 

not necessarily limited to the following: 

Á  EIA Act CAP E12 LFN 2004 

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

Á African Development Bank Integrated Safeguard Systems Operational safeguards 
OS1- OS10.  

Á National Environmental (Energy Sector) Regulations, 2014
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Á National Environmental Protection (Pollution Abatement in Industries and 
Facilities Generating Wastes) Regulations, 1991 

Á National E n v i r o n m e n t a l  P r o t e c t i o n  ( Management o f  Solid and 
Hazardous Wastes) Regulations, 1991 

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

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

Á Bauchi State Environmental Protection and Sanitation Agency laws on 
Environmental Protection 

Á Basel Convention on the Control of Trans-boundary Movement of Hazardous 

Wastes and their Disposal 

Á The United Nations Framework Convention on Climate Change 

Á Declaration of the United Nations Conference on Human Environment 

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

 

 

2.0    PROJECT JUSTIFICATION 

Need for  the Project and Benefits  

The Project is justifi ed primarily  based on the need for power for NigeriaȭÓ federal 

universities as an essential element for research and educational development. The 

EEP is also part of measures in ensuring that Nigeria achieves its carbon emission 

targets (20 % - 30 % carbon emission reduction by the year 2030) as contained in 

its Nationally Determined Contri butions (NDC), under the Paris Agreement. 
 

 

The potential Project benefits include, amongst others: 

Á Stimulation of academic and research activities within the University as a 

result of access to constant and reliable power supply, thereby promoting 

educational advancement. 

Á  Reduction in fossil fuel consumption by the University thereby leading to 

reduction in carbon emissions and improvement in eco-balance. 

Á Significant reduction in the cost of power generation by the University 

through diesel-fuel generators. 

Á  Increase in social interactions within the University. There will be enhanced 

security in the University as a result of more streetli ghts for illu mination 

which would help keep off opportunistic crimes and gender-based violence. 

Á Enhancement of learning in renewable energy leading to certification as a 

result of training centre to be provided as part of the Project. 

Á  Improvement in livelihood enhancing activities within the University. 

Á Direct and indirect employment opportunities during Project development 

and operation. 

Á Increase in local and regional economy through award of contracts and 

purchase of supplies for Project development.
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Á Increase in financial and technical collaborations between the FGN, the 

University, REA, African Development Bank and other relevant Ministries, 

Departments and Agencies (MDAs). 

Á  The project will contribute to NigÅÒÉÁȭÓ Îationally determined contributions 

for the Paris agreement to cut carbon emission by 20 % - 30 % by 2030. 
 

 

Envisaged Sustainabili ty of the Project 

Technical Sustainability: The Project development shall be handled by qualified and 

experienced EPC contractor (to be selected by REA through a competitive process) 

according 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. 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 FUHSAȭÓ 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 Sustainabili ty: The environmental sustainabil ity measures for the 

Project include the use of 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 Management 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 (ESMP) will ensure the Environmental Sustainability of the project.  
 

 

Economic Sustainabili ty: The Project is co-financed 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 III. The proposed Project in FUHSA, as part of the EEP Phase III, will  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 savings will be used for the maintenance of the Project facilities in the long 
run. 

Social Sustainability: Stakeholder consultat ion has been carr ied out as part of the ESIA 
process in ensuring that all relevant stakeholders are presented with the opportunity to 
provide input into the Project at the early stage. This has also assisted 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 ESIA study to ensure 
continuous engagement with 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, economic and operational factors. These included solar technology, 

energy source, PV module, and battery type alternatives. The preferr ed option is the 

use of Photovoltaic panels (polycrystalline silicon) and Lithium-ion batteries for the 

Project. 
 

 

3.0    PROJECT DESCRIPTION 

An approximately 7.06 hectares (ha) of land within FUHSA main 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 sites are however located within the 

Project site and its immediate surr oundings. The topography of the site can be 

described as undulating with a few rocky outcrops and a seasonal 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 evacuated via an 11 kV underground armoured cable to the 

existing power house (also the switch yard) and distributed within the University. The 

exact number of the panels is yet to be finalized.  
 

 

Storage facilit ies 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 poles and overhead cables), which will  be rehabilit ated 

where required. Additional streetlights will  be installed within the University while 

existing streetlights will be retrofitted for energy efficiency purposes and powered by 

the proposed Project. 
 

 

The pre-construction phase activit ies for the Project will  include site clearing, and 

mobili zation of equipment and construction materials to site. The construction phase 

activit ies will  include civil, mechanical and electrical works; installation  of PV panels 

and associated components such as mounting structures, inverters, batteries, and 

switchgear. The exact number of PV panels, batteries and inverters to be
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installed is yet to be finalized. Also, the construction of renewable energy training 

centre as well as installation  of additional streetlights will  be carr ied out during the 

construction phase. 
 

 

Following the construction phase, the facility will be tested and commissioned before 

operational phase. Activit ies 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 associated infrastructure will  be removed from the Project site and recycled as 

appropriate. The site will be rehabilit ated with native plant species afterwards. 
 

 

It is estimated that about 100 people would be employed during the construction 

phase.  Occupational health and safety (OHS) plans shall be developed and maintained 

by all contractors involved in the implementation of the proposed Project. The 

contractors shall provide OHS training which will  include hazard awareness, safe 

work practices and emergency preparedness. Worker 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 safety-based protocols. 
 

 

It is the goal of REA that the proposed Project is designed, developed and operated 

in a sustainable manner. Thus, effective waste management practices that comply with 

the relevant local requirements and international best practices shall be implemented 

during all phases of the proposed Project. To achieve this, all contractors engaged 

during the lifecycle of the Project will  put in place and comply with a site waste 

management plan. The potential waste streams associated with the proposed project 

phases include: 
 

 

A.  Pre-construction and construction phase: cleared vegetation, excavated soil, 

general refuse, garbage, inert construction materials, metal scraps, concrete 

waste, food waste, and used packaging materials. 

B.  Operational    phase:    paper    waste, food    packaging, e-wastes 

(damaged/ discarded batteries, panels, inverters, cables, equipment, etc.). 
 

 

In line with NEP ESMF, the University shall be encouraged to prepare e-waste 

management plans that account 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 be installed 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 description of t h e  environmental a n d  s o c i a l  conditions of the ProjÅÃÔȭÓ 

area of influence is based on desktop studies and field investigations. Field 

sampling for baseline data acquisition was conducted from 25th ɀ 31st January 2026 

by a team of environmental and social specialists. 
 

 

A 1km radius from the center of the Project site was selected as the spatial boundary 

for biophysical sampling while a 3km radius from the centre of the Project site was 

selected as the spatial boundary for socio-economic survey. 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 

reconnaissance survey. 
 

 

The environmental  and social condition of the ProjÅÃÔȭÓ Area of Influence (AoI) is 
summarized as 

follows: 
 

 

Climate and Meteorology: climate of the study area is that of a tr opical environment 

characterised by high relative humidity and moderate rainfall. Based on the review 

of long term (1990-2020) climatic data of the study area obtained from the Nigerian 

Meteorological Agency (NiMet), the total annual rainfall in the area is approximately 

1600 mm. The rainy season begins from 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 21.8oC . The region is characterized by low relative 

humidity (RH) as a result making it feel dry and comfortable despite the high 

temperature. Relative humidity measured in the morning ranged between 22% % in 

February and 93 % in August while at night the value ranged from 22% to 

approximately 68.2%.  
 

Geology: The study/project  area is located within the Central  Nigeria Precambrian 

Basement Complex, the rocks as comprising mostly granite, gneisses, mica schists, 

hornblende and feldspathic schists and migmatites. The rocks are highly fractured and 

jointed showing essentially two fracture patterns, NE ɀ SW and NW ɀ SE. These 

fractures control the drainage and flow patterns of rivers in the area. 
 

 

Air Quality and Ambient Noise Level: A total number of eight (8) sampling locations 

were established in the study area for ambient air quality and noise study. The 
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concentrations of air quality parameters recorded 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 also within acceptable limi ts (African Development Bank limit  of 55 

dB(A) for educational institution and FMEnv limit  of 90 dB(A). In summary, the 

ambient air quality and noise within the Project site and the surr ounding environment 

is considered to be satisfactory. 

Soil Quality: in general, the dominant soils samples within the project site is clay for 

both topsoil and subsoil based on particle size analysis. No heavy metal was 

recorded in the soil samples from the Project site and AoI. The concentrations of 

Iron in the soil samples ranged from 

24.37 to 77.23mg/ kg and a mean value of 53.92 mg/ kg. This was followed by Zinc 

which recorded 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 AoI. 
 

 

Groundwater Quality: Groundwater samples were collected from two (2) different 

boreholes in the Project area during the field sampling. The concentrat ions 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 a range of 6.14 to 6.33 and 

ir on which had a ranged of 2.17 to 3.13 mg/ l outside the FMEnv limit  of 6.5-8.5 and 

1.0 mg/l respectively. 
 

 

Surface water Quality: Surface water samples were collected from three (3) locations 

around the project area. The concentrations of parameters analyzed in the water 

samples were generally within the FMEnv limits  for substances and characteristics 

affecting the acceptability  of surface water for aquatic and recreational use. Except for 

parameters such as Iron and dissolved Oxygen. 
 

 

Terrestrial Flora: The natural ecosystem of the study area was observed to have 

been substantially modifi ed by human activit ies (primarily farming activit ies). The 

physiognomy of the entire study area is characterized by open vegetation of shrubs, 

grasses, and trees. Based on the International Union for Conservation of Nature 

(IUCN) Red List of Threatened Species classification, no endangered species were 

recorded within the Project site. The plants species noted include Maize (Zea Mays) 

Melon (Egusi)  (Cucumeropsis  mannii)  Pawpaw  (Carica  papaya),  White  yam 

(Dioscorea rotundata), Cucumber (Cucumis sativus), and Mint Weed (Mesosphaerum 

suaveolens). 
 

 

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

mostly small invertebrates such as earthworms, insects, Grasshoppers, Butterflies, 

spiders. Also, vertebrates such as Lizards, birds and rodents were sighted within the
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Project site and AoI. Based on the IUCN, no threatened or endangered fauna species 

were recorded in the study area. 
 

 

Socio-economic and Health: the identifi ed local community located within 3 km AoI 

of the site is Azare community. The socio-economic characteristics of the community 

based on information gathered through focus group discussions, key informant 

interviews, direct observations, and surveys are summarized as follows: 

¶ Azare community is relatively homogenous in terms of ethnicity and language. 
¶ Islam is the most prevalent religion in the community 
¶ Agriculture (over 80%) and trading  (about 15%) are  the  common  

livelihood  activit ies  in  the community. 

¶ There is a central  market within the community where traders sell goods 

such as farm produce, cooked food, etc. 

¶ Self-employment is the prominent form of occupation in the community. 
¶ There are government hospitals, private hospital and pharmaceutical outlets. 
¶ Malaria, measles, skin rashes and fever are common health problem reported in 

the community. 

¶ Women play the domestic and economic roles within 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 Based Violence (GBV) incidents were not common. GBV cases are usually 

reported to the community heads or police depending on the severity. 

¶ Based on interviews with the community leaders and respondents in the 

community, there are local residents who own farms within  FUHSA main 

campus. 

¶ Members of the community were positively disposed to the proposed Project. 
They believe that the Project will  improve the economic values of the 
communities, impact positively on entrepreneurship and create job opportunity 
for community members. 

 

 

Stakeholder Engagement 

Stakeholder engagement was conducted as part of the ESIA for the proposed project. 

This included a review of the legal and administrative framework, stakeholder 

identification and analysis, and initial consultation with stakeholders. Comments and 

issues raised by relevant stakeholders consulted during the ESIA study were 

provided in the report. The consultations were carr ied out between 25th ɀ 31st 

January, 2026 with the following: 
 

 

¶ Bauchi State Environmental Protection Agency 
¶ Federal Ministry of Women Affairs and Social Development



 

 
 

¶ Federal Ministry of Youth and Sports 
¶ FUHSA Vice Chancellor  
¶ FUHSA Director of works and Physical Planning 
¶ FUHSA Student Union Government President 
¶ Katagum Local Government Area 
¶ Azare Community Leader 
¶ Civil Society Organizations 
¶ Nigerian Women Trust Fund 

 

The consultations served to provide stakeholders with information about the proposed 

Project and to gather information important to the ESIA. Consultat ion with the identifi ed 

stakeholders (including regulators and potentially affected communities) 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 Sciences. Consultations were 
conducted between 25th ɀ 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 gender-based violence (GBV) and community safety 

In response to these concerns, the ESIA incorporated several mitigation and enhancement 
measures, including: 

¶ Development of a Livelihood Restoration Plan (LRP) for affected farmers 
¶ Commitment to local employment, with a significant proportion of the workforce 

drawn from host communities 
¶ Preparation and implementation of a comprehensive Waste Management Plan, 

including e-waste handling 
¶ Conduct of an energy demand audit to ensure adequate power supply design 
¶ Integration of a Gender-Based Violence (GBV) Action Plan and gender-sensitive 

grievance redress mechanism 
¶ Establishment of a Stakeholder Engagement Plan (SEP) and Grievance Redress 

Mechanism (GRM) to ensure continuous consultation throughout the project 
lifecycle 
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Overall, stakeholders expressed general acceptance and strong support for the proposed 
project, citing its potential to improve electricity supply, create employment opportunities, 
and enhance socio-economic development within the University and surrounding 
communities. 

 

5.0    ASSOCIATED AND POTENTIAL RISKS AND IMPACTS 

The potential environmental and social (E&S) risks and impacts associated with the 

proposed Project were identifi ed and ranked across 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 accident, and soil degradation as a 

result of site clearing. For construction phase, the potential impacts identifi ed include: 

soil degradation, decrease in ambient air quality, increased noise emission, GBV risks, 

community health and safety due to influx of workers and construction activit ies, and 

occupational health and safety hazards. 

 During the commissioning phase, the proposed Project is presumed to have minor  noise 

impact and Occupational Health and Safety (OHS) hazards which may arise from injuries 

and electrocution. The operational phase will  have significant risks such as electric shock 

and injuries to workers, GBV risks, and work -related issues (poor working conditions 

and discrimination). The decommissioning phase will  have significant impacts on the soil 

and road traffic of the Project area. Some of the potential positive impacts associated with 

the proposed Project include: employment opportunity, promotion of clean energy 

source, reduction of GHG emissions, and skill  acquisition and transfer of knowledge 

through training and retraining. 
 

 

6.0    MITI GATION MEASURES 

Recommended mitigation measures required to complement those incorporated in the 

Project design for the identifi ed negative impacts were proffered while enhancement 

measures for the positive impacts were similarly presented and documented in this 

report. The summary of the recommended mit igation measures for the identified 

significant negative impacts is provided as follows: 
 

 

Pre-construction Phase 

The proffered mit igation measures for the potential impacts associated with the pre- 

construction phase of the Project include, amongst others: 

¶ Livelihood Restoration Plan (LRP) shall be developed and implemented if 

applicable (in consistent with the requirements of OP 4.12, Annex A - Involuntary 

Resettlement Instruments) for the affected persons. 

¶ Only the portion of the site required for Project development shall be cleared for 

construction. 

¶ The affected farmers shall be given time to harvest their crops before 

commencement of construction activit ies. 
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¶ FUHSA Management shall collaborate with the community leaders to identify the 

affected farmers if applicable. 

¶  The extent of vegetation to be cleared shall be clearly identifi ed and appropriately 

demarcated.  Clearing exceeding the approved working corr idor shall be 

prohibited. 

¶ Soil conservation measures shall be implemented such as stockpili ng topsoil or 

for the remediation of disturbed areas. 

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

prevent erosion. 

¶ Site clearing equipment /  machinery shall be operated and maintained under 

optimum fuel-efficient conditions. 

¶ Site clearing activit ies shall be carr ied 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 measures (barrier, formalized crossing points) to 

reduce the risk of accidents in the Project area shall be provided. 

¶ DriverÓȭ competency shall be assessed and where required; appropriate training 

shall be provided. This will include tr aining on safe driving measures such as 

adherence to speed limits (of  less than 10 km/ h) in the Project area. 

¶ Provision of adequate PPE especially gloves, safety boots, and hard hats to 

workers shall be ensured. All employees will  be required to wear the appropria te 

PPE whilst performing their duties. 

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

 

Construction Phase 

Mitigation measures for the potential impacts associated with the construction phase 

of the Project include: 
 

 

¶ Excavation works shall not be executed under aggressive weather conditions. 
¶ Stockpiles 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 

unnecessary disturbance of areas outside the development footprint. 

¶ Construction machinery shall be turned off when not in use. 
¶ Construction workers  shall  be  provided  with  appropriate  training  on ecological 

awareness, as appropriate to their work activit ies. 

¶ 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 open and fair . 
¶ The GBV Action Plan for EEP shall be implemented 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 Exploit ation and Abuse (GBV/ SEA). 
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¶ GBV sensitive channels for reporting in GRM shall be implemented for the 
Project. 

¶ The EPC Contractor  shall be required to hire a Gender/GBV officer. 
¶ Collaboration with appropriate government institut ions or GBV service providers 

on potential GBV case management shall be ensured. 

¶ All  workers shall be required to undergo regular training and refreshers on GBV 
¶ The EPC Contractor  shall provide separate facilit ies for men and women and add 

GBV-free signage at the 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 recording, reporting, and investigating accidents and near misses, and 

developing measures to prevent recurr ence. 

¶ Daily toolbox talks prior to commencement of work activit ies shall be carr ied out. 

¶ Construction activit ies shall be limited to daytime as much as possible. 
¶ Onsite safety officer shall be engaged to monitor  the compliance of workers to 

safety rules. 
¶ Proper safety signs and signage shall be placed at strategic locations within the 

site. 
 

¶ PPE such as safety boot, coverall, eye google, safety helmets, reflective vests, etc.  

shall be  provided  to  construction  workers  and  the  level of  PPE compliance shall 

be monitored. 

¶ Safety training focused on safe working practices, information on specific 

hazards, first aid and fire-fighting shall be included in the induction programme for 

workers. 

¶ The NEP Grievance Redress Mechanism (GRM) for receiving complaints arising 

from damage to infrastructure and private property during construction activit ies 

shall be developed. 

¶ Construction workers (e.g. semi-skilled and unskilled craftsmen) shall be drawn 

from the local community as much as possible. 

¶ Public access shall be restricted to construction area via security fencing and 

appropriate signage. 
 

 

Commissioning Phase 

Mitigation measures for the potential impacts associated with the commissioning 

phase of the Project include: 

¶ The Project components shall be installed in line with the pre-established 

standards and as per manufacturer recommendations. 

¶ The inverters and batteries to be used for the Project shall meet industry best 

standard in relation to noise attenuation. 

¶ Plant testing shall be carried out by experienced personnel. 
 

 

Operation Phase 
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Mitigation measures for the potential impacts associated with the operation phase of 

the Project include: 

¶ 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 scheme for employees shall be ensured. 
¶ Appropriate safety signage shall be placed at strategic locations within the site. 

¶ Strict compliance to the SOPs shall be ensured. 
¶ A grievance mechanism procedure for receiving and addressing the concerns of 

employee shall be put in place and implemented. 
¶ Continuous implementation of the GBV Action 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 Exploit ation and Abuse (GBV/ SEA). 

¶ GBV sensitive channels for reporting in GRM shall be implemented for the 
Project. 

¶ The O&M Contractor  shall be required to hire a Gender/GBV officer. 
¶ Collaboration w i t h  a p p r o p r i a t e  g o v e r n m e n t  institut ions or GBV service 

providers on potential GBV case management shall be sustained. 

¶ The O&M Contractor  shall provide separate facilit ies for men and women and add 

GBV-free signage at the project site. 

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

law. 

¶ A Waste Management Plan shall be developed and implemented 
¶ Training shall be provided for workers on safe storage, use and handling of e- 

waste on site. 

¶ Damaged/exp ired Lithium- ion batteries, solar panels, inverters and electric 

components shall be returned to the manufacturer based on the Extended 

Producer Responsibili ty (EPR) model. Prior to returning them to the 

manufacturers, they will be stored on impermeable surfaces within the site. 

¶ Burning of waste shall be prohibited. 
 

 

7.0    ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

An Environmental and Social Management Plan (ESMP) has been developed as 

part of the key elements of the ESIA study to satisfy long term objectives of managing 

and monitoring the environmental and social impacts of the proposed Project. It covers 

the entire life cycle of the Project and also includes desired outcomes; performance 

indicators; monitoring (parameters to be monitored and frequency); timing for actions; 

responsibili ties and cost estimates required for implementation. 
 

 

REA-PMU is commit ted to the implementation of the ESMP and shall work with relevant 

agencies at local, state and national levels to ensure full  compliance. REA shall have 
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principal responsibility  for all measures outlin ed in the ESMP, but may delegate 

responsibil ity to its contractors, where appropriate and monitor  the implementation. 

The relevant regulatory authorities at Federal, State and Local Government levels shall 

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 as: N58,820,000.00  (Fifty Eight Million, Eight 

Hundred and twenty Thousand Naira, only.) See the table below: 

  ESMP Costing 
 

 

S/N  Fundamental ESMP Act ivi t ies Cost Estimates (NAIRA) Cost Estimate (US$ 

 ESMP Implementation 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 rate of US$1 = 1,450 (June 2026 exchange rate adopted 
for this ESIA) 

 

8.0    REMEDIATI ON PLAN AFTER DECOMMISSIONING/CLOSURE Decommissioning 

refers to the process of removing all the operating assets of a project after 

completion of its life cycle. The average life span of the solar -hybrid power plant to 

be provided as part of the proposed Project is 25 years (which can be extended 

through regular maintenance) while the training centre can last for 40 years or 

more. Even after the 25 years, the PV panels can still  generate up to 90 % of the design 

capacity. 
 

 

In the event of decommissioning, REA, in conjunction with the leadership of FUHSA, shall 

ensure that the Project site is left in a safe and environmentally acceptable condition. A 

standard decommissioning, abandonment and closure programme shall be invoked. The 

tasks will i nclude, amongst others: 
 

 

Á Evacuation of the dismantled PV panels and other related items (such as 

inverters, and control devices) to the manufacturers for recycling. 

Á Transportation of spent batteries to recycling facili ties; 

Á Restoration of the Project site to baseline conditions (as much as practicable) 

in line with legislative and regulatory requirements. 

Á Assessing the residual impact, if any, the project has on the environment. 

Á Monitoring the abandoned project environment as necessary. 
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Decommissioning activities will  only begin after due consultation with the relevant 

stakeholders including the regulatory authorities. 
 

 

9.0    CONCLUSION AND RECOMMENDATIONS 

The ESIA of the proposed Project has been conducted in accordance with the relevant 

requirements of the FMEnv. and other relevant regulatory agencies in Nigeria, as well 

as the applicable requirements of the African Development Bank Safeguard Policies, 

specifically the Operational Policy 4.01 and Involuntary Resettlement Policy 4.12 

tri ggered by the proposed Project. Consistent with the regulatory standards, the 

assessment of the environmental status and the socio-economic aspects of the 

proposed ProjÅÃÔȭÓ area of influence have been carefully carried out using accepted 

scientific methodology. Evaluation of associated and potential impacts of the 

proposed Project identified both positive and negative interactions with the receiving 

biophysical and socio-economic environment. 
 

 

Based on the nature and extent of the proposed Project and the findings of the ESIA 

study, it  is believed that the potential negative impacts associated with the proposed 

Project can be mit igated to as low as reasonably practicable through the 

implementation of the proffered mit igation measures documented in Chapter 6 of 

this report, while the positive impacts can also be enhanced. In addition, an ESMP 

has been established (Chapter 7) to assess the efficiency and effectiveness of the 

recommended mit igation measures and ensure long-term monitoring of the Project. 
 

 

The ESIA study recommends the following: 
 

 

¶ The REA, through its Project Management Unit  (PMU), as well as the 

management of the FUHSA, through its Department of Works and Physical 

Planning, shall ensure that the proposed Project is developed and operated in 

an environmentally sustainable manner by properly managing the

 processes/activit ies t h a t  m a y  b r i n g  a b o u t  d i s t u r b a n c e s t o  t h e  

environment through the implementation of the recommended mit igation 

measures and the ESMP. 

¶ Continuous monitoring of environmental and social performance of the Project 

shall be ensured, including periodic consultation with the relevant regulatory 

authorities, the potentially  affected community,and  other relevant 

stakeholders throughout the Project life cycle. 

¶ Implementation of the ProjÅÃÔȭÓ Stakeholder Engagement Plan (including 
grievance redress mechanism) shall be maintained.
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CHAPTER ONE INTRODUCTION 

1.1    Background Information 
 

 

The purpose of this assignment is to prepare a site-specific Environmental and Social 

Impact Assessment (ESIA) for the Solar Power Plant Project at the Federal University of 

Health Sciences Azare (FUHSA). The ESIA will establish the environmental and social 

ÂÁÓÅÌÉÎÅ ÃÏÎÄÉÔÉÏÎÓ ÏÆ ÔÈÅ ÐÒÏÊÅÃÔ ÁÒÅÁ ×ÉÔÈÉÎ ÔÈÅ 5ÎÉÖÅÒÓÉÔÙȭÓ 0ÅÒÍÁÎÅÎÔ 3ÉÔÅȟ ÉÄÅÎÔÉÆÙ ÁÎÄ 

evaluate potential impacts associated with the project activities, and proffer  appropriate 

mitigation and management measures in accordance with national regulatory 

requirements and international best practice and the Integrated Safeguards System (ISS) 

of the African Development Bank (AfDB). 

The assignment is intended to generate reliable biophysical and socio-economic baseline 

indicators that will serve as reference benchmarks for assessing project-related impacts 

during the construction, operation, and decommissioning phases. These baseline 

indicators will also support informed decision-making, 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 conditions, 

climate and meteorology, air quality, Ambient noise environment, and biological resources 

within the project area and its Area of Influence (AoI). 

The socio-economic 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 socio-economic 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 proposed FUHSA solar power project. 

1.2    Objectives of the ESIA Study 
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The specific objectives of the ESIA assignment are to: 

¶ Provide a clear and comprehensive description of the proposed Federal University 

of Health Sciences Solar Power Project, including its key components, activities, 

design features, and implementation phases, within the context of the receiving 

ÅÎÖÉÒÏÎÍÅÎÔ ÁÔ ÔÈÅ 5ÎÉÖÅÒÓÉÔÙȭÓ 0ÅÒÍÁÎÅÎÔ 3ÉÔÅȢ 

¶ Establish and document baseline physical, biological, and socio-economic 

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, cost-effective, and sustainable mitigation and enhancement 

measures to prevent, minimize, or offset identified adverse impacts while 

maximizing positive project outcomes. 

¶ Develop a site, and project specific Environmental 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, Gender-Based Violence/Sexual Exploitation and Abuse and Sexual 

Harassment (GBV/SEAH) Prevention and Response Plan, and a Grievance Redress 

Mechanism (GRM). 

¶ Develop a decommissioning and site closure framework to guide environmentally 

sound and socially responsible end-of-life management of the project 

infrastructure.  

1.3    Scope of the ESIA Study 
 

 

The ESIA #ÏÎÓÕÌÔÁÎÔȭÓ ÓÃÏÐÅ ÏÆ ×ÏÒË ÓÈÁÌÌ ÉÎÃÌÕÄÅȟ ÂÕÔ ÎÏÔ ÂÅ ÌÉÍÉÔÅÄ ÔÏȟ ÔÈÅ ÆÏÌÌÏ×ÉÎÇȡ 

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

applicable environmental and social safeguard instruments. 

ii. 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. 

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

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

iv. Analyze the 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 and analyze baseline physical, biological, and socio-economic conditions 

within the study area using literature review, field surveys, in-situ 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 socio-economic assessments covering population characteristics, 

livelihoods, health and safety conditions, land use, gender dynamics, vulnerable groups, 

service availability, and potential project-induced risks. 

viii. Analyze ÐÒÏÊÅÃÔ ÁÌÔÅÒÎÁÔÉÖÅÓȟ ÉÎÃÌÕÄÉÎÇ ÓÉÔÅȟ ÔÅÃÈÎÏÌÏÇÙȟ ÁÎÄ ÔÈÅ ȰÎÏ-ÐÒÏÊÅÃÔȱ ÏÐÔÉÏÎȟ 

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

ix. Identify and assess potential direct, indirect, cumulative, short-term, 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 

GBV 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 capacity-building 

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. 
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1.4    ESIA Study Approach / Methodology 
 

 

The ESIA 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 as the African Development Bank Integrated Safeguard 

Systems Operational Safeguards OS1-10. 
 

 

The illust ration of general methodology adopted for the ESIA study is provided in Figure 

1.1. Detailed information on each of the activit ies is provided in the subsequent chapters 

of this report. 
 

Figure 1.1: Schematic presentat ion of the general me thodology for the ESIA 

 



 

 

6 

1.5    Limitations of the ESIA Study 
 

The ESIA study has been carr ied out in line with the relevant local and international 

guidelines and regulations to identify and assess the potential environmental and social 

impacts of the proposed Project, and also to put in place appropriate mitigation measures 

to address the identifi ed impacts. However, the inherent limita tions in the ESIA process 

require that a few assumptions have to be made. Hence, there may be some degree of 

uncertainty as to the exact nature and magnitude of the environmental impacts. These 

uncertainties could arise from issues such as the 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 limita tions, a robust ESMP 

has been put in place to ensure that the environmental and social performance of the 

project is monitored throughout the projeÃÔȭÓ ÌÉÆÅ Ãycle. 

1.6    Legal and Administrative Framework 
 

 

The proposed Project is part of the FGNȭs EEP, a component of NEP. Several laws and 

regulations apply to the energy sector in Nigeria. In addition, a number of laws, policies 

and instruments have been established to support environmental management and the 

ESIA process in Nigeria. In this section, an overview of the relevant statutory regulations, 

legislations and guidelines to the proposed Project and the ESIA study is provided. The 

Project shall ensure compliance with the applicable local and international regulations and 

standards throughout its life cycle. 

1.6.1  National Policy, Guidelines and Regulations 

1.6.1.1 Federal Ministry of Environment (FMEnv.) 

The FMEnv. is the principal authority for the regulation and enforcement of environmental 

laws in Nigeria. The Act establishing 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:
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× Nat ional Policy on the Environment, 2017 

The National Policy on the Environment, 2017 provides for Ȱa viable national mechanism 

for cooperation, coordination and regular consultation, as well as harmonious 

management of the policy formulation and implementation process which requires the 

establishment of effective institut ions and linkages within and among the various tiers 

of government that is, federal, state and local governmenÔȱ. The objective of the policy is 

to achieve sustainable development in Nigeria pertaining to: 
 

 

Á Securing a quality environment adequate for good health and wellbeing; 

Á Conserving the environment and natural resources for the benefit of present and 

future generations; 

Á Raising publ ic  awareness and promoting understanding of the essential linkages 

between the environmental resources and developments and encouraging 

individual and community participations in environmental improvement efforts; 

Á Maintaining and enhancing the ecosystems and ecological processes essential for 

the functioning of the biosphere to preserve biological diversity; and 

Á Co-operating with other countries, international organizations and agencies to 

achieve optimal use and effective prevention or abatement of trans- boundary 

environmental degradation. 

 

× 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 re-manufacturing. 

¶ 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. 

¶ 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 practices. 

The Nigerian Economic Summit Group (NESG) 



 

 

¶ 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 

× 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 single-use plastics like 

"pure water" sachets and Polyethylene Terephthalate (PET) bottles. 

Key Objectives & Core Pillars  

¶ Phasing Out Single-Use Plastics (SUPs): Establishing gradual bans and reduction 

targets for certain single-use plastics and non-biodegradable polymer packaging 

that cannot easily be integrated into recycling streams. 

The Nigerian Economic Summit Group (NESG) 

¶ 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 post-consumer collection and recycling 

schemes. 

The Nigerian Economic Summit Group (NESG) 

¶ 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) 

¶ 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. 

× Nat ional Guidelines and Standards for Environmental Pollution Control in 

Nigeria, 1991 

This represents the basic instrument for monitoring and controlling industrial and urban 

pollution. 
 

 

× S.I. 9 National Environmental Protection (Pollution Abatement in Industr ies and 

Facilit ies 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 polluti on 

and contingency plan. 
 

 

× S.I.  15 Nat iona l  Environmental Protect ion (Management of  Solid  and 

Hazardous Wastes) Regulations, 1991 

This instrument regulates the collection, treatment and disposal of solid and hazardous 

wastes from municipal and industrial sources. 
 

 

× EIA Act No. 86 of 1992 (now codified as the 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 requires that 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 accordance with the 

provisions of the Act. 
 

× National Environmental Impact Assessment Procedural and Sectoral Guidelines 

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 Guidelines for Power Sector, 

2013. However, in line with the request 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 ESIA study ensures compliance with the approved EIA process. 

1.6.1.2 National Environmental Standards and Regulations Enforcement 
Agency 

The National Environmental Standards and Regulations Enforcement Agency (NESREA) 

was established 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 during the operational 

phase of developmental projects. The NESREAȭÓ regulations applicable to the proposed 

Project include: 
 

× S.I. 28 National Environmental (Sanitation and Wastes Control) Regulations, 

2009 

The purpose of this regulation is the adoption of sustainable and environment friendly 

practices in environmental sanitation and waste management to minimize polluti on. 
 

× S.I. 35 National Environmental (Noise Standards and Control) Regulations, 

2009 
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This regulation highlights the permissible noise levels to which a person may be 

exposed; control and miti gation of noise; permit s for noise emissions in excess of 

permissible levels; and enforcement. The NESREAȭs permissible noise level for ambient 

environment is 85 dB(A). 

× National Environmental ( Permitting and Licensing System) Regulations, S.I No. 
29, 2009 

× National Environmental ( Control of Vehicular Emissions from Petrol and Diesel 
Engines) Regulations, S.I No. 20, 2011. 

× National Environmental ( Electrical/Electronic Sector) Regulations, S.I No 79, 
2022. 

× National Environmental ( Battery Control) regulations, 2024 
 

× S.I. 22 National Environmental (Surface and Groundwater Quality Control) 

Regulations, 2010 

The purpose of this regulation is to enhance and preserve the physical, chemical and 

biological integrity of the groundwater and surface water resources. 

× S.I. 63 National Environmental (Energy Sector)  Regulations, 2014 

The purpose of this regulation is to prevent or minimize pollution and encourage energy 

efficiency in all operations and ancillary activities of the energy sector in achieving 

sustainable economic development in Nigeria. 

Other NESREA regulations relevant to the proposed Project are: 
 

 

Á National Environmental (Ozone Layer Protection) Regulations, 2009, S.I.32: The 

provisions of this regulation seek to prohibit the importation, manufacture, sale and 

the use of ozone-depleting substances. 
 

 

Á National Environmental (Control of Bush/Forest Fire and Open Burning) 

Regulations, 2011, S.I.15: The principal thrust of this regulation is to prevent and 

minimize the destruction of ecosystem through fire outbreak and burning of any 

materials that may affect the health of the ecosystem through the emission of 

hazardous air pollutants. 
 

 

Á National Environmental (Electrical/ Electronic Sector) Regulations, 2011, S.I.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. 
 

 

Á  National Environmental (Soil Erosion and Flood Control) Regulations 2011, S. I. 

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. 



 

 

11 

 
 
 

 

Á National Environmental (Protection of Endangered Species in International Trade) 

Regulations, S. I. 11, 2011: The major objective of this regulation is to protect  

species  of  endangered  wildlife  from  extinction  through  the prohibition of trade, 

importation, etc. 
 

 

Á  National Environmental (Control of Alien and Invasive Species) Regulations, S. I. 

32, 2013: This regulation seeks to prevent the decline, minimize the modification 

and destruction of ecosystem, and human health caused by alien and invasive 

species. 
 

 

Á National Environmental (Air Quality Control) Regulations, S. I. 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 Housing is the policy making arm of the Federal 

Government with the responsibility for the provision of power in the country. The Ministry 

is guided 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: 
 

 

× The National Electric Power Policy (NEPP), 2001 

In order to ensure a safe, 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: 

establishment of the electric power sector regulator and the privatization of the electric 

power sector. 
 

 

× Electric Power Sector Reform Act 2005 

The Electric Power Sector  Reform 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 activities without a license, unless the 

generating capacity and distribution capacity is below 1 MW and 100 kilowatts (KW) 

respectively for electricity generation, excluding captive generation, electricity 

transmission, system operation, electricity  distribution and trading in electricity. 
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× The National Energy Policy (NEP) 2013 

The National Energy Policy (NEP) 2013, a revised version of the NEP 2003, emphasizes 

the effective and efficient use of energy and proposes major areas to be considered for 

energy efficiency and conservation including amongst others: transportation, 

services/commercial sector, and energy efficient building designs. 
 

 

× The National Energy Efficiency Action Plans (NEEAP) of Nigeria 

The first version of the National Energy Efficiency Action Plans (NEEAP) for Nigeria 

(2015 -2030) was approved on July 14, 2016 by the National Council on Power (NACOP).  

It has been  formulated  within  the  framework  of  UniteÄ  .ÁÔÉÏÎÓȭ Sustainable Energy 

for All  (SE4All)  and adopted by the Inter-Ministerial Commit tee on Renewable Energy 

and Energy Efficiency (ICREEE). 
 

 

The NEEAP includes baseline data and information on energy efficiency activit ies and 

programmes in Nigeria, barriers to the development and promotion of energy efficiency 

in the country and suggested achievable energy efficiency targets, including gender 

disaggregated indicators, based on national potentials and socio- economic assessments. 

The implementation of the NEEAP is being monitored by the Federal Ministry of Power, 

Works, and Housing.  
 

× Rural Electrifi cation Agency 

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

Sector Reform 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 ir respective of where they live and 

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

appropriate tariff  that is economically responsive and supportive of the average rural 

customer. 
 

 

1.6.1.4 Nigerian Electricity  Regulatory Commission (NERC) 

The Nigerian Electricity   Regulatory  Commission  (NERC)  is  an  independent regulatory 

agency inaugurated on October 31, 2005. The Commission is mandated to carr y out the 

following, amongst others: i)  monitor  and regulate the activit ies of the electricity 

industry in Nigeria; ii) issue licenses to market participants; iii)  ensure compliance with 

market rules and operating guidelines. 
 

 

1.6.1.5 Endangered Species Act 1985 

The FGN enacted the Endangered Species (Control of International Trade and Traffic) 

Act 11, 1985 which makes, amongst others, the provisions for the conservation, 

management and protection of the countr yȭÓ endangered species. Section 1 of the Act 

prohibits the hunting, capture and trade of endangered species. 
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1.6.1.6 Harmful Waste (Special Criminal Provisions) Act CAP H1 LFN 2004 

The Harmful Waste (Special Criminal Provisions) Act 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 establishes a Development Control  Department (DCD) charged with the 

responsibility  for matters relating to development control and implementation of 

physical development plans at Federal, State and Local Government levels within their 

respective jurisdiction. 
 

 

1.6.1.8 Penal Code (Northern States) Federal Provisions Act, CAP P3 LFN 2004 

The Act contains the basic criminal law offences relating to endangering the life of people 

from various activit ies in the Northern region of Nigeria. These include offences relating 

the public health and safety, amongst others. 
 

 

1.6.1.9 Labour Act CAP L1, LFN 2004 

The Labour Act is the primary law protecting the employment rights of individual 
workers. The Act covers protection of wages, contracts, employment terms and 
conditions, and recruitment; and classifies types of workers and special workers. 

 

 

1.6.1.10 National Policy on Occupational Safety and Health, 2020 

Section 17(3c) of the constitut ion of the Federal Republic of Nigeria (1999) stipulates 

that the health, safety and welfare of all persons in employment must be safeguarded and 

not endangered or abused. 
 

 

1.6.1.11 Land Use Act CAP L5 LFN 2004 

Section 1 of the Act vests the entire land in any state in the Governor of the State. The 

Act also stipulates the procedures the State must follow to clear the land, and define the 

compensatory measures  the  State  must  implement  in  order  to compensate any 

affected person. The proposed solar-hybrid power plant and associated infrastructure 

will be sited within the land property owned by FUHSA. No additional 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 Act was necessitated as a result of agitations for protection of persons against 

different forms of violence. The Act has strengthened advocacy against rape, female genital 

muti lation, partner battery, stalking, harmful widowhood practices while prohibiting all 

forms of violence, including physical, sexual, psychological, domestic, harmful tradit ional 

practices and discrimination against persons. It also provides maximum protection and 

effective remedies for victims and punishment of offenders. The Act is a key instrument for 

addressing GBV in Nigeria. 
 

 

1.6.1.13 Employees Compensation Act, 2010 

The Employeeȭs Compensation 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 repeals the 

Workmen's Compensation Act Cap. W6 Laws of the Federation of Nigeria, 2004. 
 

 

1.6.1.14 National Guidelines for Decommissioning of Facilit ies in 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 decommissioning process that 

shall be compatible with intended future land use on health concerns and environmental 

impacts.  

 

1.6.1.15 Natural Resources Conservation Act CAP 349 LFN 1990 

The Natural Resources Conservation Act CAP 268 LFN 1990 is the most direct existing 

piece of legislation on natural resources conservation. The Act establishes the Natural 

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

fisheries and wildlife conservation by formulating and implementing policies, 

programmes and projects on conservation of the countr yȭÓ natural resources. 
 

 

1.6.1.16 Public Health Law Cap 103 LFN 1990 

Public Health Law  examines  the  authority  of  the  government  at  various jurisdictional 

levels to improve the health of the general population within societal limits and norms. 

The State is empowered to protect and improve the environment and safeguard the 

water, air and land, forest and wildlife of Nigeria. The law prohibits the public or private 

sector of the economy not to undertake or embark on or authorize projects or activit ies 

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 surveillance over the systematic 

development of the various energy resources of Nigeria. Subject to this Act, the ECN is 

charged with the responsibility  for the strategic planning and co-ordination of national 

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

statistical analysis of Electricity Generation, Transmission and Distribution. 
 

 

1.6.2 S t a t e Laws 

The proposed Project site is in FUHSA, Azare, Bauchi State. The key State administrat ive 

authorities and legal instruments that are relevant to the Project are briefly described 

below: 
 

 

× Bauchi Environmental Protection Agency 

The Bauchi Environmental Protection and Sanitation Agency (BASEPA) was established 
under the Bauchi State Environmental Protection Law of 1994, with amendments in 1997. 
The agency operates under the Bauchi State Ministry of Housing and Environment. The 
Boardȭs functions shall cover, but not limited to: 

¶ The control of removal and disposal of liquid wastes 
¶ The control and disposal 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 fell ing of trees; stray and wandering animals; public 
conveniences and cemeteries; the   use of residential areas for prohibited purposes; 
walking or driving on prohibited areas. 

 

 

× Katagum Local Government Area 

The proposed Project falls within the jurisdiction of Katagum Local Government Area. The 

Council has an Environmental Health Department which ensures compliance with 

environmental sanitation law. 
 

 

1.6.3 I n t e r n a t i o n a l  Guidelines, Conventi ons and 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 Standards 

× The African Development Bank Integrated Safeguards System (ISS) 

The environmental and social safeguard policies of the African Development Bank are 

the fulcrum of its support towards sustainable poverty reduction, particularly in 

developing countries. The policies aimed at preventing and mit igating undue 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 Bank, of which only Operational Policy (OP) 4.01 ɀ Environmental 

Assessment- is tri ggered by the proposed Project, and its requirements have been taken 

into consideration in the ESIA study. 
 

 

Table 1.1: Applic abil ity of the African Development Bank  Safeguard  Pol icies to 
the pr oposed 

Proj ect
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AfDB ISS 2023 
Operational 

Standard (OS) 

Objective  Triggered / Applicability to the Project  

OS1: 
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 ɀ Applicable.  The proposed solar hybrid mini-grid 
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 vegetation 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) are 

required in line with AfDB ISS 2023 requirements. 

OS2: Labour and 
Working 

Conditions  

4Ï ÐÒÏÔÅÃÔ ×ÏÒËÅÒÓȭ ÒÉÇÈÔÓȟ ÐÒÏÍÏÔÅ 
fair treatment, non-discrimination 
and equal opportunity, and ensure 

safe and healthy working conditions 
for project workers. 

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

concerns. Labor Management Procedures (LMP), Occupational 
Health and Safety (OHS) measures, grievance mechanisms, and 

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

OS3: Resource 
Efficiency and 

Pollution 
Prevention  

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

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

Triggered ɀ Applicable.  Construction and operational activities 
may generate solid waste, used oil, packaging materials, 

wastewater, dust, noise emissions, and hazardous wastes including 
spent batteries and damaged solar components. The project will 
incorporate pollution prevent ion measures, waste management 

procedures, resource efficiency strategies, and safe 
handling/storage of hazardous materials in accordance with the 

ESMP and applicable environmental standards. 



 

 

OS4: Community 
Health, Safety and 

Security  

To anticipate, avoid, and minimize 
adverse impacts on the health, safety, 

and security of project-affected 
communities during the project 

lifecycle. 

Triggered ɀ Applicable.  Construction activities, movement of 
equipment and vehicles, excavation works, and electrical 

installations may expose nearby communities to safety risks such as 
accidents, dust, noise, electrocution hazards, and restricted access. 
Community Health, Safety and Security measures including traffic 
management, emergency response procedures, public awareness, 
and stakeholder communication will be implemented to mitigate 

these risks. 

OS5: 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 ɀ Applicable.  The project requires acquisition of 
approximately 2.01 hectares of land for the mini-grid 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) or 
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 ɀ 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 implemented 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 ɀ Applicable.  Vulnerable groups within the project area, 
including women, elderly persons, low-income households, persons 

with disabilities, and marginalized community members, may be 
affected differently by project activities or may face barriers to 
accessing project benefits and consultation processes. Inclusive 

stakeholder engagement, equitable compensation processes, and 
targeted mitigation measures will be implemented to ensure their 

meaningful participation and protection. 



 

 

OS8: Cultural 
Heritage  

To protect tangible and intangible 
cultural heritage from adverse 

impacts of project activities and 
support its preservation. 

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

Although no known cultural heritage sites have been identified 
within the project area, a Chance Find Procedure will be included in 

the ESMP to ensure proper management of any unexpected 
discoveries during project implementation. 

OS9: Financial 
Intermediaries  

To ensure that financial 
intermediaries appropriately assess 

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

Not Triggered ɀ Not Applicable.  The project is not being 
implemented through a financial intermediary arrangement and 

does not involve on-lending or subproject financing through 
financial institutions. Therefore, this Operational Standard is not 

applicable to the proposed project. 

OS10: 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 ɀ 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 project lifecycle. 
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× Afr ican Development  Bank Group Environmental, Health and Safety (EHS) 
Guidelines 

The African Development Bank Group EHS Guidelines are technical reference documents 

that include the African Development Bank Group expectations regarding industrial 

pollution management performance. The EHS Guidelines are designed to assist managers 

and decision makers with relevant industry background and technical information. This 

information supports actions aimed at avoiding, reducing, and controlling potential EHS 

impacts during the construction, operation, and decommissioning phase of a project. The 

EHS Guidelines serve as a technical reference source to support the implementation of 

the African Development Bank policies and procedures, parti cularly in those aspects 

related to pollution prevention and occupational and community health and safety. 
 

 

The African Development Bank EHS Guidelines relevant to the proposed 
Project are: 

 

 

Á  The African Development Bank Group EHS General Guidelines; and 

Á  The African Development Bank Group EHS Guidelines for Electric Power 
Transmission and Distribution 

 

 

The General EHS Guidelines provide guidance to users on common EHS issues potentially 

applicable to all industry sectors. It contains management measures for the following 

EHS issues associated with a project under the following headings: 

Á  Air emissions 

Á  Noise 

Á  Ambient water quality 

Á  Water conservation 

Á  Energy conservation 

Á  Hazardous materials management 

Á  Waste management 

Á  Occupational health and safety 

Á  Community health and safety 

Á  Construction and decommissioning. 
 

 

The EHS Guideline for Electric Power Transmission and Distribution provides guidance 

applicable to the power project facilit ies that will involve power transmission and 

distribution.
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The E&S management measures documented in the relevant African Development Bank 

EHS Guideline form part of the recommended mit igation measures to address the 

identifi ed impacts of the proposed Project, as detailed in Chapters 6 and 7. 
 

 

1.6.3.2 International Conventions 

The Nigerian Government is an important player in the International support for the 

protection of  the  environment.  As such, the  country  is  a signatory  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: 
 

 

× African Convention on the Conservation of Nature and Natural Resources 

The African Convention on the Conservation of Nature and Natural Resources 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 measures necessary to ensure conservation, utilizat ion and development of 

soil, water, flora and fauna resources in accordance with scientific principles and with 

due regard to the best interest of the people. 
 

 

× Protocol to the African Charter on Human and Peoplesȭ Rights on the Rights of 

Women in Africa (Maputo Protocol) 

This calls on states to protect rights of women and gir ls, such as property rights, rights 

to a consensual marr iage, protection against child  marr iage, widowÓȭ rights, inheritance 

rights, and protection against all forms of violence. Nigeria ratifi ed this protocol in 2004 

to address the historical discrimination and marginalization of women and gir ls, 

including GBV. 
 

 

× Basel Convention on the Control of Trans-Boundary Movement of Hazardous 

Wastes and their Disposal 

The Convention was adopted on March 22, 1989 and entered into force on May, 

1989. It focuses attention on the hazards of the generation and disposal of hazardous 

wastes. The Convention defines the wastes to be regulated and controlled in order to 

protect human and environmental health against their adverse effects. 
 

 

× The United Nations Convention on Biological Diversity 

The Convention was adopted in 1994. The objectives of the Convention include the 

conservation of biological diversity, the sustainable use of its components and the fair 

and equitable sharing of benefits arising out of the utilizat ion of genetic resources.
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× The Minamata Convention on Mercury 

The Minamata Convention 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 in 2017. The international treaty is designed to 

protect human health and the environment from anthropogenic emissions and releases 

of mercury and mercury compounds by member countries. 
 

 

× The United Nations Framework Convention on Climate Change 

The Convention on Climate Change was adopted in 1992 during the Rio Earth Summit  in 

Rio De Janeiro, Brazil, and entered into force in 1994 to limit  Greenhouse Gas (GHG) 

emissions which cause global warming. 
 

 

× International Health Regulations (2005) 

The International Health Regulations (IHR) is an international legal instrument that is 

binding on 196 countries across the globe, including all the Member States of World Health 

Organisation (WHO). This binding instrument of international law entered into force on 15 

June 2007. The purpose and scope is Ȱto prevent, protect against, control and provide a 

public health response to the international spread of disease in ways that are 

commensurate with and restricted to public health risks and which avoid unnecessary 

interference with international traffic and tradeȱ. 
 

 

× Declaration of the United Nations Conference on Human Environment 

United Nations Conference on the Human Environment proclaims that Ȱa point has been 

reached in history when we must shape our actions throughout the worl d with a more 

prudent care for their environmental consequences.ȱ 
 

 

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 especially 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: Science and technology, as part of their contribution  to economic and social 

development, must be applied to the identification, avoidance and control of 

environmental risks and the solution of environmental problems and for the common 

good of mankind. 
 

 

× International Labour  Organisation  (ILO):  ILO-OSH  2001  ɀ  Guidelines  on 

Occupational Safety and Health (OSH) Management Systems 

These guidelines call for coherent policies to protect workers from occupational hazards 

and risks while improving productivity. The guidelines present practical approaches and 

tools for assisting organizations, competent national institutions, employers, workers and 

other social partners in establishing, implementing and improving occupational safety and 

health management systems, with the aim of reducing work-related injuries, ill health, 

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. Nigeria rati fied the guidelines in 2001. 
 

 

1.6.3.3 Industry Codes and Standards 

× International Electrochemical Commission (IEC) 

The IEC Technical Specification 62257 series contains recommendations for small 

renewable energy and hybrid systems for rural electrification Projects. It outlines 

international best practice solutions to support energy access in developing countries 

across a range of technologies. The purpose of this series is to assist renewable energy 

project managers, engineers and system designers as well as operators to choose the right 

system for the right place and to design, operate and maintain the system. 
 

 

1.7    Inst itut ional Arr angements for  Envi ronmental and Social Management  
 

 

The proposed Project is under the FGNȭs EEP Phase III, being implemented by REA. REA 

was set up by Section 88 of the Electric Power Sector Reform Act 2005, and its Board and 

Management were inaugurated on March 16, 2006. 
 

 

REA will  lead the design, installation, operation, and maintenance of the Project 

while FUHSA, through its Department of Works and Physical Planning, is responsible for 

land allocation for the Project. REA is responsible for selecting Engineering, Procurement 

and Construction (EPC) contractor (through competitive process) to build, operate and 

maintain the proposed power plant, and also build and equip the associated training 

center. The selected EPC will  also be considered
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for a ten-year operation and maintenance (O&M) contract for the power plant. In the long 

run, the University will be responsible for operating and maintaining the Project. 
 

 

REA has established a Project Management Unit (PMU) which includes experienced 

Environmental and  Social  Safeguard  Specialists.  The REA-PMU will  provide oversight 

functions for the management of potential environmental and social issues associated 

with the Project throughout its li fe cycle. The PMU, in conjunction with the UniversityȭÓ 

Department of Works and Physical Planning, will  monitor the hired contractorȭÓ E&S 

performance. 
 

 

The implementation of mitigation measures for potential environmental and social 

impacts associated with the Project (at various stages) will  also be monitored by FMEnv., 

NESREA, Bauchi State Environmental Protection and Sanitation Agency and other 

relevant regulatory agencies, as part of their statutory  responsibilities. 
 

 

In addition, the African Development Bank will  provide overall supervision, facilitation 

and co- ordination of the Project, and monitor Project performance indicators. Further 

information on E&S risk management process for the Project is provided in Chapter 

7 of this report. 
 

 

1.8    Report  Struc ture  
 

 

In line with the FMEnv guidelines, this report is structured as follows: 
 

 

¶ Prel iminary  Sections: containing table of contents, lists of ESIA preparers, 

Executive Summary, amongst others. 
 

 

¶ Chapter One: Introduction containing an overview of the proposed Project, the

 ESIA o b j e c t i v e s  and  study  approach  and  applicable  legal  and 

administrative framework. 
 

 

¶ Chapter Two: Project Justification containing a rationale for the proposed 

Project as well as the analysis of Project alternatives and development options. 
 

 

¶ Chapter Three: Project Description containing the technical elements of the 

Project. It concisely describes the proposed Project and its geographic and 

temporal context, including the ProjeÃÔȭÓ ÁÓÓÏÃÉated infrastructure.
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¶ Chapter Four : Description of the Environment. It details the baseline data that 

is relevant to decisions about the Project location, design, development and 

operation. 

 
¶ Chapter Five: Potential and Associated Impacts. This takes into account all 

relevant environmental and social risks and impacts of the proposed Project, 

including cumulative impacts. 
 

 

¶ Chapter Six: Mitigation measures for the identifi ed negative environmental and 

social impacts, as well as the enhancement measures for the identifi ed positive 

impacts. 
 

 

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

measures and actions and the timeframe including responsibility f or the 

implementation of the recommended measures. 
 

 

¶ Chapter Eight : presents an overview of remediation /  decommissioning plan after 

Project closure. 

 
¶ Chapter Nine: Conclusion and Recommendations 

 

 

The report also includes references and appendices.
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CHAPTER TWO  

PROJECT JUSTIFICATION 

This chapter presents the justification for the proposed solar-hybrid power plant and 
associated infrastructure in Federal University of Health Sciences, Bauchi State 
Government, Nigeria, as part of the Federal Government of Nigeria (FGN) Energizing 
Education Programme (EEP) Phase II . It also includes the description of alternatives and 
development options considered for the proposed Project. 

 

 

2.1    Need for 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 of 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 operations, security, water supply, 

and overall campus functionality. 

At present, Federal University of Health Sciences (FUHSA) 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, contributing to greenhouse gas emissions, noise 

pollution, and localized air quality degradation. As a specialised health sciences institution 

with energy-intensive facilities such as laboratories, simulation centres, ICT infrastructure, 

and medical training equipment, FUHSA requires a stable, clean, and reliable power supply 

to effectively fulfil its academic and research mandate. 

)Î ÒÅÓÐÏÎÓÅ ÔÏ .ÉÇÅÒÉÁȭÓ ÂÒÏÁÄÅÒ ÅÌÅÃÔÒÉÃÉÔÙ ÁÃÃÅÓÓ ÃÈÁÌÌÅÎÇÅÓȟ ÔÈÅ &ÅÄÅÒÁÌ 'ÏÖÅÒÎÍÅÎÔ ÏÆ 

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 off-grid populations and institutions. The NEP is 

implemented by the Rural Electrification Agency (REA) and co-financed by development 

partners, including the African Development Bank. 

A key component of the NEP is the Energizing Education Programme (EEP), which aims to 

provide dedicated, reliable, and clean electricity to Federal Universities and their affiliated 

teaching hospitals across Nigeria through solar-hybrid power solutions. The EEP is also 

ÓÔÒÁÔÅÇÉÃÁÌÌÙ ÁÌÉÇÎÅÄ ×ÉÔÈ .ÉÇÅÒÉÁȭÓ ÃÏÍÍÉÔÍÅÎÔÓ Õnder the Paris Agreement, particularly 

ÔÈÅ ÃÏÕÎÔÒÙȭÓ .ÁÔÉÏÎÁÌÌÙ $ÅÔÅÒÍÉÎÅÄ #ÏÎÔÒÉÂÕÔÉÏÎÓ ɉ.$#ÓɊȟ ×ÈÉÃÈ ÔÁÒÇÅÔ Á ςπ ÐÅÒ ÃÅÎÔ 

reduction in carbon emissions by 2030 through increased adoption of renewable energy 

and reduced reliance on fossil fuels. 

The proposed solar-hybrid power project at FUHSA forms part of the EEP Phase IIII 

ÉÎÔÅÒÖÅÎÔÉÏÎȢ 4ÈÅ 0ÒÏÊÅÃÔ ÉÓ ÉÎÔÅÎÄÅÄ ÔÏ ÁÄÄÒÅÓÓ ÔÈÅ 5ÎÉÖÅÒÓÉÔÙȭÓ ÃÕÒÒÅÎÔ ÅÎÅÒÇÙ ÄÅÆÉÃÉÔÓ ÂÙ 
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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, improved 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 
FUHSAȭÓ ÇÒÏ×ÔÈ ÁÓ Á ÎÁÔÉÏÎÁÌ ÃÅÎÔÒÅ ÏÆ ÅØÃÅÌÌÅÎÃÅ ÉÎ ÈÅÁÌÔÈ ÓÃÉÅÎÃÅÓ ÅÄÕÃÁÔÉÏÎ ÁÎÄ ÔÒÁÉÎÉÎÇȢ 
 
 

2.2    Value of the 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 co-financed 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 III. 
Funding under EEP Phase IIII covers the full lifecycle delivery of solar-hybrid 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 
energy training centres to support capacity building for a minimum of one year. 
The proposed solar-hybrid mini -grid project at the Federal University of Health Sciences, 
(FUHSA) constitutes a strategic investment under EEP Phase IIII. The Project represents a 
long-term value proposition by delivering clean, reliable, and cost-effective electricity 
supply to the University, while simultaneously reducing recurrent expenditure on diesel 
fuel, generator maintenance, and grid-related inefficiencies. In addition, the Project 
contributes to national development priorities in renewable energy deployment, climate 
change mitigation, and human capital development. 
 

 

2.3    Proj ect 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: 
¶ Improved Electricity Generation and Reliability 

Upon full operation, the solar-hybrid 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. 

¶ 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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¶ Enhanced Academic and Research Activities 

Reliable power supply will significantly improve teaching, learning, research, ICT 

operations, laboratory functionality, and clinical training activities, thereby 

strengthening FUHSAȭÓ ÃÁÐÁÃÉÔÙ ÔÏ ÄÅÌÉÖÅÒ ÈÉÇÈ-quality health sciences education. 

¶ Environmental benefits and Climate change mitigation 

The Project will substantially reduce reliance on diesel-powered generators, resulting in 

lower fossil fuel consumption, reduced greenhouse gas emissions, improved local air 

quality, and overall enhancement of environmental sustainability within the campus. 

¶ Improved Campus security and Social well-being 

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 reduced risks of 

gender-based violence. 

¶ Capacity Building and Skills development 

The renewable energy training centre to 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. 

¶ 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 goods and 

services. 

¶ Institutional and Intergovernmental Collaborations 

Implementation of the Project will strengthen technical and financial collaboration 

between the Federal Government of Nigeria, FUHSA, the Rural Electrification Agency 

(REA), AfDB, and other relevant Ministries, Departments, and Agencies (MDAs). 

¶  Contribution to National and International Climate Commitments 

4ÈÅ 0ÒÏÊÅÃÔ ÓÕÐÐÏÒÔÓ .ÉÇÅÒÉÁȭÓ .ÁÔÉÏÎÁÌÌÙ $ÅÔÅÒÍÉÎÅÄ #ÏÎÔÒÉÂÕÔÉÏÎÓ ɉ.$#ÓɊ ÕÎÄÅÒ ÔÈÅ 

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 socio-economic 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 national 
objectives, including climate resilience, energy sector reform, and sustainable 
ÄÅÖÅÌÏÐÍÅÎÔȢ 4ÈÅ %%0 ÉÓ ÔÈÅÒÅÆÏÒÅ Á ÃÒÉÔÉÃÁÌ ÃÏÍÐÏÎÅÎÔ ÏÆ .ÉÇÅÒÉÁȭÓ 0Ï×ÅÒ 3ÅÃÔÏÒ 2ÅÃÏÖÅÒÙ 
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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 Sustainability  
 

 

2.4.1  Technical Sustainabil i ty 

The Project development shall be handled by qualified and experienced EPC contractor 

(to be selected by REA through a competitive process) according 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 and appropriate 

documentation regarding the operation and maintenance of the Project shall be 

developed and put in place by the EPC Contractor. These documents will  be used as the 

basis for providing facility-specific training to relevant personnel prior to start-up to 

further ensure technical sustainabil ity 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 team from FUHSAȭÓ 7Ïrks 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. In addition, adequate capacity building 

shall be provided to the University personnel that will work with the O&M Contractor  for 

the day-to-day operations of the Project in the long run  
 

 

2.4.2 E n v i r o n m e n t a l  Sustainabili ty 

The environmental sustainabil ity measures for the Project include the use of renewable 

sources of energy (such as solar) for electricity generation (with negligible greenhouse 

gas (GHG) emissions 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 CO2 equivalent per year will  be saved from being emitted into the 

atmosphere as a result of the proposed 500KWA Solar PV plant. The CO2 value would 

even be more if the proposed plant were to be diesel or coal-fired. The avoided emissions 

can also be used to earn carbon credits that can be traded in the voluntary carbon market. 
 

 

The project is also in line with the FGNȭs efforts to keep GHG emissions at the barest 

minimum, as part of efforts towards climate change mit igation and adaptation. According 

to WRI CAIT, NigeriaȭÓ GHG emissions 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 GHG emissions, in 2014, NigeriaȭÓ emissions relative to 

GDP were 1.6 times the world average, indicating the potential for improvement (USAID, 

2019). Thus, the adoption of renewable energy for power generation ɀ a critical need for 

NigeriaȭÓ development, is a key policy direction 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 ESIA study 
undertaken at the early stage of the Project development phase (and the commitment to 
implement the recommended mit igation measures and the commitment of the proponent to 

the implementation of the ESMP and the diligent implementation of the ESMP shall ensure the 

environmental and social sustainability of the project. 

 the ESMP developed as part of the ESIA) is geared towards ensuring the environmental 

sustainability of the Project. 
 

 

2.4.3  Economic Sustainabil i ty 
The proposed Project is part of the FGNȭs EEP initiative, a component of NEP. The Project 

is co-financed 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 II. The proposed Project 

in FUHSA, as part of the EEP Phase II, will  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, 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 savings will be used for the maintenance 

of the Project facilities in the long run. 
 

A cost-reflective service charge (to be determined based on consultation with university  

management and users) shall be implemented for all facilit ies within the University 

campus.  Private business establishments within the University campus shall be allowed 

to connect to the power Project and metered for bill ing to generate additional revenue 

to the University. The generated funds shall be used to sustain the operational costs of 

the project as well as for the procurement of project components that may be replaced 

(e.g. spent batteries, panels, etc.) in the future. Additionally, the Project will  enhance the 

UniversityȭÓ Internally Generated Revenue (IGR) for other development activit ies and 

minimize dependency on allocation from the Federal Government. 
 

 

2.4.4  Social Sustainabili ty 

Stakeholder consultation has been carr ied out as part of the ESIA process in ensuring 

that all relevant stakeholders are presented with the opportunity to provide input into 

the Project at the early stage. This has also assisted in laying a good foundation for 

building relationship with the stakeholders. 
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In addition, initial stakeholder engagement activit ies carr ied out during the ESIA have 

been presented in the report. A Stakeholder Engagement Plan (SEP) shall be developed to 

ensure continuous engagement with relevant stakeholders throughout the Project life 

cycle. In addition, a grievance redress mechanism (GRM) has been developed by REA for 

the Project. The GRM provides the communication channel to receive any complaints from 

stakeholders on the proposed Project and ensures that they are timely and adequately 

addressed. Furthermore, the commitment of the proponent to the implementation of the ESMP 

and the diligent implementation of the ESMP shall ensure the environmental and social 

sustainability of the project.  Details on stakeholder consultations carr ied out till date on the 

proposed Project are provided in this report. 
 
2.5  Proj ect Alternatives 
2.5.1 S i t e  Altern atives 

An approximately 7.06 hectares of land within the FUHSA campus has been allocated by 

the University authority for the proposed Project. The Project site has been selected based 

on a number of considerations including: i) proximi ty to the existing switch yard which is 

located about 20 m away from the site; ii) accessibility  - the Project site can easily be 

accessed through the existing road network within the campus; iii)  security; iv) absence 

of any ecologically sensitive areas and/or c ultural resources within and around the Project 

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

Project were rejected due to some factors such as: i)  far distance from the existing switch 

yard; ii) poor accessibility;  iv)  technical considerations for installation  of solar panels, 

for example, topography. 
 

2.5.2  A l t e r n a t i v e s  Considered within  the Context of the proposed Solar -hybr id  

Power Plant 

The power plant to be provided as part of proposed Project in FUHSA has been 

conceptualized to be a renewable energy source (solar technology) since that is part of the 

objectives of the EEP initiative (i .e. carbon emission reduction). Thus, this section 

specifically focuses on the alternatives considered within the proposed solar-hybrid 

power plant and eliminates discussion on other possible sources of power generation in 

Nigeria such as the use of natural gas fired power plant, coal- fired plant, oil-fuel plant, etc. 
 

 

2.5.2.1 Overview 

Solar power generation is curr ently  one of the fastest growing areas in 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 ÓÕÎȭÓ radiation ɀ a process void 

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 obligations in curbing emissions. The use of solar energy for the proposed power 

plant in FUHSA will  significantly avoid the generation of GHG emissions associated with 

fossil-fuel power plants. Thus, the proposed Project will  help contribute to NigeriaȭÓ NDC 

on climate change. In addition, the high solar ir radiation in Bauchi (as indicated in 

Figure 2.1) will  be able to support the proposed power plant. 
 

 

 
 

Figure 2.1: Photovol taic power po tential of  Nigeria 
Source:  © 2017 The African Development Bank , Solar  r esource 
data: Solargis 

 

 

2.5.2.2 Solar Power Technology Alternatives 

The solar technologies considered for the proposed power plant in FUHSA are: 
 

 

¶ Concentrated Solar Power (CSP) Systems 
¶ Photovoltaic (PV) Solar Panels
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However, the preferred option for the proposed power plant is the use of PV Solar 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 CSP system. 
 

 

The comparison between CPS and PV Solar technologies considered for the Project is 

summarized in Table 2.1. 
 

 

Table 2.1: Compar ison between CSP and PV Solar Technology  
 

Features CSP Technology  PV Technolo gy 

Description CSP technology uses concentrated 

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 indir ect means. Energy output 

wi th CSP technology is of AC type. 

PV  technology  uses  sunlight  through  the 

ȬÐhotovoltaic effectȭ to generate direct electric 

curr ent (DC). PV Technology produces 

electricity through dir ect means. Energy output 

wi th PV technology is of DC type but commonly 

converted to AC through an inverter. 

Applications/Scale CSP  is  used for utili ty  scale  power PV technology is suitable for off grid small and 

medium-sized  applications,  and  for  utili ty 

scale applications 

generation,     mostly     for     Grid 

Connections,   and   also   supporting 

conventional   thermal   power   and 

desalination plants. 

Land requirement CSP technology is best suited for areas 

of high dir ect 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 requires about 2 

hectares of land per MW of capacity 

Cost CSP technology has an high installation 

and maintenance cost compared to PV 

PV  technology  has  a  low  installation  and 

maintenance cost in comparison to CSP 

Construction Time CSP  plant  construction  is  technical 

more complex than PV 

Utili ty scale PV plants are easier to install and 

require less time than CSP for Plant 

construction 

Water Water    requirement    is    variable Typically  requires  less  water  than  CSP 

technology. Water is occasionally required for 

cleaning of dust from the panels. 

Requirement depending on the CSP technology option 

adopted. CSP may utilize wet, dry, and 

hybrid cooling techniques 

Design Options Less  flexible  in  comparison  to  PV 

technology.  Can  be  hybridized  wi th 

fossil fuels like natural gas. 

Highly flexible and adaptable to the project 

specific requirement 

Average life span 25 years 25 years 

Efficiency Power  production  efficiency  of  CSP 

technology are as high as 45% 

Power   production   fluctuates   wi th   the 

sunlightȭs intensity. For practical use this 

usually requires conversion to certain desired 

voltages or AC, through the use of inverters. 

Environmental CSP systems have been recorded to PV systems are considered to be generally 

benign. Risks pose  environmental  risks  to  bird 

species, which may be kil led by the 

 intense   heat   generated   by   the 

 concentrated solar radiation which is 

reflected off the mirr ors. 

Culled from different online sources
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2.5.2.3 PV Panel 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 a required 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 panels is shown in Figures 2.2 to 2.5. 
 

 

 

Figure 2.2: Typical appearance of mono-crystal l ine si licon  PV panels 
 

 

 

Figure 2.3: Typical Appearance of Polycrys tal l ine Silicon  PV panels
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Figure 2.4: Typical appearance of Thin-Fi lm  CdTe panels 
 

 

 

Figure 2.5: Bifacial Solar panels 
 

 

2.5.3 B a t t e r y  Types Altern ative 

The proposed solar power plant in FUHSA is an off-grid system, which will i nvolve the 

storage of power. Storage allows the PV array to continue providing power even when 

the demand is down, instead of having to disconnect and 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: lead-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 as the preferred 

battery for the proposed solar power plant. 
 

 

An overview of the battery types considered for the Project is provided below: 
 

 

× Lead-Acid Batt er ies 

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 (Zhang et al., 2016). However, proper disposal of 

end-of-life lead-acid batteries is important. The lead-acid battery life is typically 3-10 

years (Sun et al., 2017). 
 

 

× Lit hium-Ion Batt er ies 

Lithium-ion batteries can deliver more cycles in their lifet ime than lead-acid. They can 

be lighter and more self-contained than lead-acid batteries. They are solid, and do not 

require refills or maintenance. The most important benefit  lithiu m-ion provides for solar 

is its high charge and discharge efficiencies, which help harvest more energy. Lithium-

ion batteries also lose less capacity when idle, which is useful in solar installations where 

energy is only used occasionally. Lithium ion batteries usually have longer lifespan when 

compared to the lead-acid batteries, average of 5 years. 
 

 

× Flow Batt er ies 

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 does not degrade over t ime, 

so they can last 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 can last up to 20 years. The recycled 

vanadium in flow batteries is not toxic and can be reused repeatedly for other purposes, 

such as in making steel (Whitehead et al., 2017). However, the high cost of vanadium and 

ion selective membrane within the cell will  lead to significant cost implications for the 

Project.
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× Nickel-cadmium Batt er ies 

Nickel cadmium or NiCd batteries are as old as the lead-acid batteries. Though they may 

not have the energy density (the power) of other technologies, they provide long life 

and reliabili ty without complex management systems. They are also as cheap as lead-

acid batteries (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 NiCd batteries is the relatively 

low energy density and susceptibil ity to self-discharge. Thus, making NiCd batteries an 

unreliable alternative for the proposed Project 
 

 

2.6    Proj ect Options 
 

 

2.6.1 N o Project Option  

One of the reasons for the proposed Project in FUHSA is that the curr ent demand for 

electricity in the University significantly  exceeds generation/supply and, that the curr ent 

power supply through the grid is unreliable and suffers interr uptions. If the Project does 

not go ahead, access to reliable, safe and cheaper power supply may be difficult  to 

realize. In addition, the potential benefits associated with the Project would not be 

realized. Furthermore, the no project option would mean that the University will  

continue to significantly rely on diesel-fuel generators for self- generation of power 

considering the curr ent situation of electrici ty supply to the University through  the  grid.  

This  has  serious  economic  implications  to  the University and would not also be in line 

the FGNȭs efforts in achieving its carbon emission targets. Thus, the No Project option is 

not considered a viable option to adopt. 
 

 

2.6.2 D e l a y e d Option  

This option implies that the planned Project will  be delayed until a much later date. Such 

option is usually taken when conditions are unfavourable to project implementation such 

as in war situation, or where the stakeholders are deeply resentful of the Project. Also, if 

the prevailing economic climate is not quite favourable to the Project, then delayed 

project option may be feasible. But none of these conditions is applicable. 
 

 

Indeed, both the economic and the polit ical environments are most favourably disposed 

towards the Project. The implication of delayed project option will  mean that all the 

preliminary work and associated efforts/costs incurr ed would have come to nothing. 

Also, because of inflationary trends, such a delay may result in unanticipated increases 

in project costs, which may affect the final profit  accruable from the Project. The delayed 

option is considered unviable for the Project.
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2.6.3 G o Ahead Option 

The inherent benefits  of  allowing  the  Project  to  go  ahead  as  planned  are multifa rious. 

The quality of education, capacity for research and innovation, training opportunities, 

improved security within the University campus, job opportunities for Nigerian 

professionals, skilled and semi-skilled craftsmen will  increase. Thus, the option to go 

ahead as planned does outweigh the other options as clearly 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 other FUHSA campuses 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 solar-hybrid 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 

ÐÁÒÃÅÌÓ ÌÉÅ ÅÎÔÉÒÅÌÙ ×ÉÔÈÉÎ ÔÈÅ 5ÎÉÖÅÒÓÉÔÙȭÓ ÉÎÓÔÉÔÕÔÉÏÎÁÌ ÂÏÕÎÄÁÒÙ ÁÎÄ ÈÁÖÅ ÂÅÅÎ ÆÏÒÍÁÌÌÙ 

earmarked for infrastructure development. Access to the site is provided through 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 permanent 

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 was 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: 

¶ Availability of adequate land within the FUHSA Permanent Site, eliminating the 

need for external land acquisition; 

¶ #ÌÏÓÅ ÐÒÏØÉÍÉÔÙ ÔÏ ÔÈÅ 5ÎÉÖÅÒÓÉÔÙȭÓ ÅØÉÓÔÉÎÇ ÐÏ×ÅÒ ÉÎÊÅÃÔÉÏÎ ÓÕÂÓÔÁÔÉÏÎȟ ÅÎÁÂÌÉÎÇ 

efficient power evacuation and integration into the internal distribution network 

serving multiple campuses; 

¶ Minimal resettlement, land-use conflict, and tenure risks, as the land is 

institutionally owned and free from third -party claims; and 

¶ Suitability for solar photovoltaic development, based on open exposure, limited 

shading, and manageable terrain conditions. 

The combined 4.753-hectare site area is adequate to accommodate the key components of 

the proposed solar-hybrid mini -grid system, including solar PV arrays, battery energy 

storage systems, inverter and control stations, internal access routes, security fencing, 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 mitigation hierarchy and 

best practice for renewable energy infrastructure siting. 

 

 

 

Figure 3.1: Map of Nigeria Highlighting  showing the Project State, Bauchi
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Fig 3.2: Proposed Site showing bot location bisected with paved road as well as proximity to Injection Substation (Source: field wor k, 2026)  
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Figure 3.3: Satellite imagery of the site at FUHSA, Katagum  LGA, Bauchi State, depicting the final survey of the agreed site in black line. (Source: Field Work 2026).  
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3.3    Proj ect Components 
 

 

As previously stated, the scope of the EEP includes provision 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 Design (FEED) is ongoing as at the time of this ESIA study. Therefore, the 

specifications and number of some of the components to be installed for the proposed 

project are yet to be finali zed. Each of these components as relate to FUHSA is discussed 

below. 
 

 

3.3.1 P r o p o s e d Solar -Hybr id Power Plant 
 

 

PV technology is a method of generating electricity through the use of solar panels which 

are composed of a number of solar cells. Such cells convert solar energy (radiation 

from the sun) into electricity using semiconductors such as silicon. One of the properties 

of semiconductors that makes them 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 can lead to improved energy generation. 
 

 

PV technology 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 cells into a higher state of energy, producing electrical 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 single support structure or frame is called a PV panel. 
 

 

PV panel or  module: This is the smallest assembly of interconnected PV cells sold 

commercially. In the case of crystalline silicon cells, following testing and sorting to 

match the curr ent and voltage, the cells are interconnected in series and encapsulated 

between a transparent, anti-reflective front, and a backing material to provide 

environmental protection to the cells. The panel is then typically mounted in an 

aluminum frame to provide mechanical strength to the assembly. PV panels are usually 

designed to supply electricity at a certain voltage, such as a 12V system. The curr ent 

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 

Curr ent (DC) electricity. 
 

 

The most likely PV panels to be used for the proposed power plant in FUHSA are of poly-

crystalline silicon as discussed in Chapter 2. However, the exact number of the panels 

is yet to be finali zed. Based on the review of similar  solar power projects, about 7,200 
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PV panels (for example, JKM340PP-72H-V) would be required to generate a power 

capacity that can sustain the energy demand of the University. 
 

 

The PV panels to be installed will have following characteristics: 

o All PV panels within a PV string will  have equivalent Voc (voltage at open circuit) 

and Vmpp (voltage at maximum power point) values and will  be of same type, 

with same design, from the same manufacturer. 

o All PV strings within a PV sub-array connected in parallel will  have similar rated 

electrical characteristics of open circuit  voltage and maximum power voltage, and 

temperature coefficients. 

o All PV panels that are electrically in the same string will have the same orientation 

(azimuth and tilt angle). 

o PV structural components will be corr osion resistant. 
 

 

Aside the PV panels, the power plant will  typically consist of the following associated 

components: 
 

Mounting structure: The PV panels will  be secured on a fixed structure, made up of 

galvanized steel or aluminium. The majority of leg structures for the frames will be fixed 

into the earth. Driven piles and/or  screwed system will  be used and the depth of driven 

piles is 2m. 

Inverter: An inverter converts the variable DC output of a PV panel into a utili ty 

frequency alternating curr ent (AC) that can be used by a local, off-grid electrical network 

or fed into a commercial electrical grid. Solar inverters are usually designed to have in-

built  safety features required by PV cells as well as special functions adapted for use 

with PV arrays, including string  current monitoring and anti- islanding protection. 

The number and specification of inverters to be installed as part of the proposed solar 

power plant is yet to be finalized. The inverters shall however be acquired from the 

internationally recognized manufacturers such as WSTech, Ingeteam, Gamesa, Jema, 

Power Electr onics, GPTech, and 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 ɀ 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 generators is yet to be finalized. 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 combiner box combines the output of several solar strings into one 

output. Solar combiner boxes also consolidate incoming power into one main feed that 

distributes to a solar inverter. They are engineered to provide overcurr ent and 

overvoltage protection to enhance inverter protection and reliabili ty. 
 

 

Underground cable for power evacuation: The power generated from the proposed plant 

would be evacuated to the existing power house in the University through an 

11 kV underground armoured cable. The distance between the Project site and the 

existing power house is approximately 50m. Information on the size of the evacuation 

cable is not available yet. 

 

Low and medium voltage switchgear cabinets: Power generation and distribution during 

plant operation involves the use of various types of circuit  breakers and surge 

protectors, which will  be enclosed in low and medium voltage switchgear cabinets. The 

switch gear cabinets to be installed at the plant site will  contain a combination of 

electrical disconnect switches, fuses and circuit  breakers. These components will  be used 

to control, protect and isolate power generation and distribution activit ies during 

operation. A typical low voltage switchgear cabinet is shown in Plate 3.2. 
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Plate 3.4 A typic al low volta ge switchgear  cabinet 
Source:  bowerselec.co.uk/ low-vol tage-swit chgear , 2018 

 

 

3.3.2  Rehabilitation of Existing Distr ibu tion Infrastr ucture 

The energy audit  conducted at FUHSA indicates that 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 existing distribution network 

will  be upgraded to accommodate the generated power from the proposed solar-hybrid 

power plant. 
 

 

3.3.3  Provision of Street Lighting  

Information obtained from the report of energy demand audit  conducted in FUHSA in 

April  2019 reveals that the University has 240 streetlights (solar and conventional) 

covering major roads within the campus. As part of proposed Project, new and additional 

streetli ghts will  be installed (where required) to ensure that different areas within the 

University campus are well illuminated. 
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3.3.4 R e n e w a b l e Energy Training  Centre 

Students from the University will  be allowed to access the Project site for learning and 

training purposes. Therefore, a renewable energy training centre will  be constructed 

within the 20.0 ha of land earmarked for the entire Project. The training centre will also 

include storage room, workshop and toil et facilit ies. 
 

 

3.4    Engineer ing Codes and Standards 
 

The Project components shall be designed and installed in compliance with the relevant 

codes and standards of the British Standard- Europe Norms (BSɀEN), the International 

Electro technical Commission (IEC), International Organization for Standardization (ISO) 

and the Standard Organization of Nigeria (SON). Examples of the relevant codes and 

standards include ISO 15673:2005 ȰGuidelines for the simplified d e s i g n of str uctural 

reinforced concrete for buildingÓȱ Ánd BS EN 

60529:2013 ȰDegree of Protection by Enclosures (IP Code)ȱ, amongst others. 
 

 

3.5    Proj ect Imp lementat ion Phase 
 

3.5.1 P r e -construction Phase Activit ies 

Following the completion of engineering design for the Project and receipt of relevant 

approvals, the major activit ies during this phase include site clearing and preparation, 

and mobili zation of equipment, materials and personnel to site. Clearing will  involve 

removal of existing vegetation from the site and preparing a level working surface in 

readiness for construction activit ies. 

3.5.2 C o n s t r u c t i o n  Phase Activit ies 

The construction phase of the Project will  include civil, mechanical and electrical works; 

installation  of PV panels and associated plant facilities; construction of a training centr e; 

installation of streetlights as well as underground armored cable for power 

evacuation. 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 

activit ies. These are divided into low skilled workers (e.g. construction labour who will  

make up the majority of workers), semi-skilled workers (drivers, technicians, etc.), and 

skilled personnel (e.g. engineers and expatriates). Most of the unskilled and semi-skilled 

workers would be drawn from the nearby local community (located  outside  the  

University  campus)  to  enhance  the  job  opportunities associated with the proposed 

Project. Moderate level of migrant workers may also be associated with the construction 

phase activities (potential impacts associated with the migrant workers as well as the 

proffered mitigation measures are covered in Chapters 5 and 6). No workÅÒȭÓ camp is 

planned to be established onsite during construction. 
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3.5.3 C o m m i s s i o n i n g  Phase Activit ies 

The commissioning phase of the proposed Project will  include testing and checking 

individual equipment /s ystem, as well as the associated infrastructure to ensure 

they have been installed corr ectly and can be handed over for use. 
 

 

3.5.4   Operational  Phase Activit ies 

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 EPC contractor shall develop standard operating procedures (SOPs) for the operation 

and maintenance of the solar panels, inverters, batteries, and other associated 

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 carr ied 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 a routine service schedule aimed at preventing 

faults from occurr ing 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, warr anty 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 carr ied out in response to failures, for example, the 

repair/exchange of damaged or faulty equipment. Maintenance will consist mostly of 

panel/ battery replacement and other mechanical and electrical infrastructure repairs. 

Faulty components will be replaced as soon as the problems are identif ied. 
 

 

The average life span of the PV power plant is 25 years which can be extended through 

regular maintenance. Even after the 25 years, the PV panels can still generate up to 90% 

of the design capacity. 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 associated with 

the decommissioning of the proposed solar power plant and its ancillary facilities (in the 

event of final decommissioning), including the environmental and social measures to be 

implemented to address potential impacts of the decommissioning activit ies. 
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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 the generation of electricity using freely available 

solar energy to produce electricity, reducing the dependence on fossil fuels; thus, 

reducing carbon emission. 
 

 

The use of water for construction activit ies will  be minimal  approximately at about 

20,000 litres because construction works requiring cement mixing will  be few on site. 

Water is required majorly during the operational phase of the power plant for periodic 

cleaning of PV panels to prevent dust build-up (especially during the dry season), since 

dust can affect their performance by inhibi ting the amount of irradiation that reaches the 

solar cells. The rate of build-up of dust on the PV panels is dependent on a number of 

factors including soil type, local wind speed and the mounting structure used for 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 the PV panels, water abstraction for the Project 

is not envisaged to have significant effect on the existing groundwater aquifer of the 

Project area as well as the local water use. The recharge of the existing boreholes in the 

study area is largely due to direct precipitation. During the rainy season, the water 

reserve of the aquifer in the study area increases; thus, hand dug wells and boreholes 

yields improve significantly. 
 

 

3.7    Health and Safety 
 

 

The EPC Contractor  shall engage dedicated personnel competent on the basis of 

appropriate education, training, and experience to manage and oversee the Health, Safety 

and Environment (HSE) aspects of the Project. The HSE personnel shall ensure that  the  

project  and  subcontractors  operate  in  accordance  with  the applicable regulatory HSE 

requirements and plans; and also monitor implementation of environmental and social 

protection measures. 
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Occupational health and safety (OHS) plans shall be developed and maintained by all 

contractors involved in the implementation of the proposed Project. The contractors 

shall provide OHS training that may include hazard awareness, safe work practices 

and emergency preparedness to their workers to ensure they are appraised to project 

sites rules of work, personal protection and preventing injury to fellow workers. 

Worker 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 safety-based protocols. 
 

 

Also, all contractors, as a component of their contracts, will  implement HSE plans which 

will  outline procedures for avoiding health and safety incidents and for emergency 

medical tr eatment. Contractors will  be required to carr y our regular safety 

inspections to ensure measures to manage potential OHS hazards are implemented. 
 

 

For example, during the construction phase, a Health and Safety (H&S) risk assessment-

based approach will be taken to manage H&S risks to workers. This would involve 

assessing all the various risks that are involved in each aspect of the job and educating 

workers on how to manage these risks. The people working around the Project area shall 

also be warned of the risk involved i.e. warning signs shall be erected for people to see 

clearly. In addition, First-aid equipment and PPEs for workforce will be provided onsite 

throughout the construction activit ies. 

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 signs will  be erected and checked each day. Daily health and safety tool-box 

meetings among workforce will  be ensured. The safety briefings will be led by the onsite 

HSE officers. Smoking, use of alcohol or hard drugs will  be strictly forbidden. 

3.8    Waste Management  
 

This section discusses the waste streams associated with the proposed Project and the 

intended management plan. 
 

 

3.8.1 Overview 

It is the goal of REA that the proposed Project is designed, developed and operated in 

a sustainable manner. Thus, effective waste management practices that comply with the 

relevant local requirements and international best practices shall be implemented 

during all phases of the proposed Project. To achieve this, all contractors engaged during 

the lifecycle of the Project will  put in place and comply with a site waste management 

plan. 



 

 

51 

 
 
 

 

Waste management principles shall be based on an integrated approach which involves 

a combination of techniques and programs to manage waste. Source reduction is at the 

top of the approach, followed by reuse and recycling as preferred options to disposal. 
 

 

Generally, wastes associated with the proposed Project shall be managed using the 

following prioritized program: 
 

 

Á Reduction at Source ɀ The elimination or minimization of waste generation 

through equipment modifications and installation of pollution abatement 

equipment. 

Á  Reuse ɀ Using an item for its original purpose, or similar  purpose, in its 

original form. Wastes generated from one operation shall be put to use in other 

operations where they are found useful without compromising standards and 

safety. 

Á Recycling ɀ conversion of waste materials into reusable objects. This will 

involve using FMEnv/ NESREA approved companies involved in recycling 

business using best available technology that meet international standards. 

Á  Residue Disposal - disposal of wastes in a government-approved dumpsite. 
 

3.8.2 Associated Waste Streams 

The waste streams associated with the proposed Project are discussed as follows: 
 

 

Pre-construction Phase 

The waste streams associated with the pre-construction phase of the Project include 

cleared vegetation (during site preparation), food waste, and general rubbish. The 

cleared vegetation (mostly grasses) will  be removed from the site and allow to 

biodegrade at a portion of the site while wood from felled trees will  be made available to 

the local community. The general rubbish will  be collected within the Project site and 

disposed of at a government-approved dumpsite through a thir d- party waste 

contractor accredited by the Bauchi State Environmental Protection and Sanitation 

Agency (BASEPA). Estimated waste generation during preconstruction stage is around 

2-5kg per day. 

 
Construction Phase 

The planned activities during the construction phase include civil, mechanical and 
electrical works and installation  of PV panels and associated components which will be 
carr ied out by a number of construction workers. The waste streams associated with the 
construction activit ies include excavated soil, general refuse, garbage, inert construction  
materials, metal  scraps,  concrete  waste,  food  waste,  and  used packaging materials.
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In line with the Environmental and Social Management Framework (ESMF) for the 

Nigeria Electri fication Project (NEP), the EPC contractor shall put in place and comply 

with a site waste management plan. The plan shall be developed to address all waste 

streams associated with the construction activit ies and comply with relevant regulations. 

The contractor shall comply with the national requirements and Building rules on 

storage of construction 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 phase will  be collected for recycling in blue coloured waste receptacles for 

non-hazardous wastes. Excavated soil generated during the foundation work will be 

arranged according to the various soil layers for reuse as backfill  during landscaping and 

site rehabilit ation. 
 

 

All electronic equipment shall be supplied by credible manufacturers to reduce the risk 

of generating wastes from faulty equipment. All  damaged PV panels generated during the 

installation activit ies shall be collected in a dedicated container and returned to the 

manufacturer outside the country for proper recycling since there is curr ently no 

recycling facility in Nigeria that handles PV panels. 
 

 

Litter collection facilities shall be provided and all solid waste materials that are not 

identi fied for reuse or recycling will be placed in appropriate on-site storage containers 

(black-colored waste receptacles for food waste, 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 

waste) at a government-approved dumpsite through a third party waste contractor 

approved by BASEPA. It is estimated that approximately 0.225 m3 of construction debris 

will  be produced per week. 
 

 

Hazardous wastes that could be generated during the construction activit ies 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 proper ly labelled, 

closed containers prior to evacuation by a thi rd-party waste contractor approved by 

BASEPA for treatment and disposal. 

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

into the existing FUHSA waste management approach (there is a dedicated 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 waste, food packaging, etc.) is 

estimated to be generated per week during the operational phase. 
 

 

In line with NEP ESMF, the University shall be encouraged to prepare e-waste 

management plans that account for safe end-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 to be 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 scheme). Spent, damaged or expired 

batteries will  also be returned to the manufacturer for recycling in line with NESREA 

Extended Producer Responsibility  (EPR) programme. Alternatively, the spent batteries 

will  be recycled by local and accredited battery recycling companies in Nigeria. REA will 

work closely with NESREA to identify these local recyclers. These batteries shall be 

stored in red coloured waste receptacles before they are transported to the accredited 

battery recycling companies. The quantity of waste batteries generated typically depends 

on a number of factors such as type, capacity and number of batteries installed and depth 

of discharge. 
 

 

Storm water will  be managed through a combination of open trenches and ditches. Storm 

water shall drain away to the natural environment via gravity. Paved and concreted areas 

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 source. As at when due, the contents of the 

septic shall be evacuated by an accredited waste contractor for treatment at a sewage 

treatment plant approved by BASEPA. 
 

 

Decommissioning 

The waste streams associated with the decommissioning phase of the Project would be 

similar to the construction waste. These will  include refuse, e-waste, general rubbish 

and demolition debris. The University will  also be encouraged to prepare e- waste 

management plan that account for safe end-of-life disposal of equipment from solar 

installations. Wastes will  be segregated onsite, and non-reusable/ recyclable wastes will 

be disposed of through an accredited third-party waste contractor. 
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The summary of wastes stream associated with the Project is provided in Table 3.2. 
 

 

Table 3.2: Summ ary  of Wastes Stream associated with  the pr oposed Proj ect and 

Handli ng Techniques 
 

Waste Stream Sources  Project Phase Handl ing Techniques 

Constru ction  (C), Operat ion  
(O), Decommissioning (D) 

General  rubbish, Wood  splinter, C, O, D On-site   waste   segregation; 

refuse,       and domestic disposal of non-reusable waste 

putrescible waste,     food through  a  third-party  waste 

wastes      (food packs,     used contractor approved by BASEPA 

wastes) bott les  

   

Cleared During     site C Composting,   collection   for 

vegetation clearing    and biomass fuel 

 preparation  

Scrap metals Used   tubular C, O, D Scrap metals will be collected 
for recycling 

and    casings, 

used iron rods 

Excavated Foundation C, D Excavated materials generated 

materials works during foundation works wil l be 
used  for  back-fil ling.  Excess 

  excavated    spoil    will    be 

  stockpiled and reused as part of 
materials  for  construction  of 
plant buildings. 

Damaged/ expired PV modules C, O, D Return to the manufacturer for 
recycling using the EPR model 

PV panels 

Expired inverters Electrical O, D Return to the manufacturer for 
recycling using the EPR model 

installation 

Damaged/ expired Power O, D Return to the manufacturer for 
recycling using the EPR model 

Batteries generation 

Sanitary waste Training centre C, O, D Periodic evacuation of content 
of the  septic  tank  by  BASEPA 
accredited third  par ty   waste 
contractor. 
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3.9    Proj ect Schedule 
 

 

The proposed Project is planned to be operational by the third  quarter (Q4) of 2026. 

The tentative Project schedule is provided in Table 3.3. 
 

 

Table 3.3: Tentat ive Proj ect Schedule 
 

Project Schedul e 2026  
April -June July-Sept  Nove

m Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Site allocation             

Energy demand 
audit  

            

ESIA study and 
Approval 

            

Selection of EPC 
Contractor and 
contract signing 

            

Civil, electrical, and 
mechanical design 

            

Procurement 
(Manufacturing 
and transportation) 

            

Preconstruction 
and construction 
Phase Activit ies 

            

Commissioning             

Commencement of 
operation 
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CHAPTER FOUR 
 

 

DESCRIPTION OF THE ENVIRONMENT 
 

 

4.1    Introduc tion 
 

 

This chapter provides a description of the existing environmental and socio- economic 

conditions of the ProjectȭÓ area of influence, which covers the Project site and its 

surrounding environment up to 3km, including the area where the cumulative impacts 

of the Project may be experienced. Data and information for the environmental 

description of the study area were based on field data gathering (primary data) as well 

as review of relevant lit erature (secondary data). 
 

 

The field sampling was carr ied out from 25th ɀ 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 site as well as the need to ensure that all the 

sensitive receptors that could be potentially affected by the proposed Project have been 

captured, a 1km radius from the centre of the Project site was selected as the spatial 

boundary for biophysical sampling while the socio-economic survey was extended to 

approximately 3km radius from the centre of the Project site. The environmental 

components of the study area described in this chapter cover the following: 
 

 

¶ Climate and meteorology; 
¶ Geology and hydrogeology; 
¶ Air quality and noise; 
¶ Groundwater; 
¶ Soil; 
¶ Surface water; 
¶ Terr estrial flora; 
¶ Terr estrial fauna; 
¶ Land use; 
¶  Socio-economic and health. 

 
4.2    Baseline Data Collec t ion 

 

Baseline data acquisition exercise involved a mult i-disciplinary approach and was 

executed within the framework of Quality  Health, Safety, and Environment (QHSE) 

management system. This approach assured that the required data and samples 

were collected in accordance with the approved scientific and regulatory requirements 

using appropriate equipment, materials and personnel. 
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The study approach includes the following: 

¶ Desktop review of existing materials relevant to the Project environment; 
¶ Designing and development of field sampling strategies to meet the scope of the 

ESIA study and regulatory requirements; 

¶ Pre-mobili zation activities (including calibration/ pre-testing of  field equipment, 

review of work plan with team members); 

¶ Mobilization to site for   fieldwork  sampling  (sample  collection,  in-situ 

measurements, sample handling, documentation, and storage); 

¶ Demobili zation from field; and 
¶ Transfer of field samples to the laboratory for analysis. 

 

 

4.2.1 D e s k t o p  Studies/ Literature Review 

Desktop studies involved the acquisition of relevant background information on the 

biophysical and socio-economic environment of the Project area. Information was 

sourced from the relevant government authorities including the Nigerian Meteorological 

Agency (NiMet), the National Bureau of Statistics (NBS) and the Federal Ministry of 

Environment (FMEnv). Other sources of information employed include online 

publications, textbooks, articles etc. 
 

 

4.2.2 F i e l d  Sampli ng and Laboratory Analysis 

4.2.2.1 Field Sampling 

In order to effectively characterize the environment of the Project area, field sampling 

was conducted from 25th ɀ 31st January, 2026. The objective of the field survey was to 

obtain the baseline data of the ProjectȭÓ area of influence and describe its environmental 

and social context. Sampling locations were identifi ed using recent 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 selected to 

cover as much as possible the land area for the proposed Project as well as the 

surr ounding environment, while the socio-economic survey focused on the potentially 

affected community (Low-Cost Community) identified within the ProjÅÃÔȭÓ ÁÒÅÁ of 

influence. All sampling locations were geo-referenced using Garmin Map-62 series Global
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Positioning System (GPS) handsets. Plate 4.1 to 4.5 show sample photographs of 

field sampling activit ies in the Project area. 
 

 

 

Plate 4.1: Air qu ality and noise measurem ent s with in the proposed proj ect site 
Source:  EcoFields Field Survey, 2026 

 

 

 

Plate 4.2: Soil sampli ng wit hin the proposed project  site 
Source:  EcoFields Field Survey, 2026 

 

 

 

Plate 4.3: Focus group discussion with  women in Azare communi ty 
Source:  EcoFields Field Survey, 2026
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Plate 4.4: Grou ndwater sampli ng close to the proposed project  sit e 
Source:  EcoFields Field Survey, 2026 

 

 

 

Plate 4.5: Sur face water  sampling within the pro ject AoI 
Source:  EcoFields Field Survey, 2026 

 

 

Quality assurance and quality control measures consistent with the relevant local and 

international guidelines and standards were implemented during the field sampling. 

These measures include,  

o In-situ measurements of parameters with short holding time in water 

samples immediately after collection. 

o Proper calibration of all portable meters used for in-situ measurements. 

o Separate samples  were  collected  for  parameters  requiring  different 

treatment/ preservation before analysis. 

o Field samples were adequately preserved and labelled. 

o The chemical reagents used for sample preservation were adequately labelled 

to avoid mix-up.
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The summary of sample management program put in place to safeguard the integrity 

of the field samples collected during the baseline data gathering is 

provided in Figure 4.2. 
 

Pre-sampl ing  and  
Planning 

Sample containers, in-situ  meters, paper tape, 
maker etc.

 
 
 

 

Sample Col lection                         Documentation, labell ing and preservation 
 
 
 
 
 

QA/QC 
Inspection 

Sample condition, categorization of samples

 
 
 
 

Data Record and  
Management  

Database preparation, parameter selection, 
chain of custody

 
 
 
 

         Shipment  to Laboratory                                  Signing chain of custody document 
 

 
 
 

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

 

 

4.2.2.2 Laboratory Analysis of Field Samples 

Field samples collected during the baseline survey were conveyed to the laboratory for 

analysis, along with the completed chain of custody forms. The samples were 

preserved with appropriate reagents (such as nitr ic acid and sulphuric acid), and the 

recommended temperature of 40C for the samples was maintained in-transit with the 

use of ice-chest and ice chips in different insulating containers. 

The field samples were analysed for physico-chemical and microbial parameters at 

Ministry of Environment and Climate Change Pollution Control Laboratory, Farm 

centre, Near Cool FM, Kano state. The Laboratory is accredited by FMEnv and other 

relevant regulatory agencies. 

The laboratory analyses were undertaken in consistent with the approved standard 

methodologies such as those recommended by the American Society for Testing and  

Materials  (ASTM)  International,  the  American  Public  Health
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Association (APHA) and the  FMEnv.  The summary of  analytical  methods 

employed is presented in Table 4.1. 
 

 

Table 4.1: Analy t ical methods employed for f ield sample  analysis  
 

S/N  Parameters Analytical  Methods Units 
Water 
sample 

Soil 
sample 

1. Total Suspended Solids Gravimetric method mg/l  - 
2. Biological Oxygen 

Demand 
Dilution method mg/l  - 

3. Chemical Oxygen 
Demand 

Closed Reflux dichromate method mg/l  - 

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/l  - 
7. Nit rate Spectrophotometric method mg/l  mg/ kg 
8. Sulphate Spectrophotometric method mg/l  mg/ kg 
9. Phosphate Spectrophotometric method mg/l  mg/ kg 
10. Nit rite UV/ VIS Spectrophotometry mg/l  mg/ kg 
11. Sodium Flame photometric method mg/l  mg/ kg 
12. Potassium Flame photometric method mg/l  mg/ kg 

13. Calcium Titration with ethylenediamine 
tetra-acetic acid method 

mg/l  mg/ kg 

14. Magnesium Titration with EDTA method mg/l  mg/ kg 
15. Lead Atomic Absorption 

Spectrophotometry 
mg/l  mg/ kg 

16. Nickel Atomic Absorption 
Spectrophotometry 

mg/l  mg/ kg 

17. Cadmium Atomic Absorption 
Spectrophotometry 

mg/l  mg/ kg 

18. Zinc Atomic Absorption 
Spectrophotometry 

mg/l  mg/ kg 

19. Copper Atomic Absorption 
Spectrophotometry 

mg/l  mg/ kg 

20. Chromium Atomic Absorption 
Spectrophotometry 

mg/l  mg/ kg 

21. Manganese Atomic Absorption 
Spectrophotometry 

mg/l  mg/ kg 

22. Total Iron Atomic Absorption 
Spectrophotometry 

mg/l  mg/ kg 

23. Mercury Cold Vapour Atomic Absorption 
Spectrophotometry 

mg/l  mg/ kg 

Source:  EcoFields Field Survey, 2026 
 

 

4.3 Descript ion of Biophysical Enviro nment of the Study Area 
 

 

4.3.1 C l i m a t e  and Meteorology 

The climate of the study area is that of a tr opical environment characterised by high 

relative humidity and moderate rainfall. Climate controls the natural forces that act on 

virtually  all the components of the ecosystem. In addition to determining the 

components of the environment, it  also modifi es the structural differences between them 

in the process of maintaining equili brium. In this section of the report, the dominant 

climatic elements and factors within the study area are discussed.
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(a)    Rainfall 

The total annual rainfall in the area ranges from 1100 mm to 1600 mm. The rainy 

season begins from April and ends in October (Figure 4.3). 
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Figure 4.3: Mont hly average Rain fall  of the study area (19 87-2018) 
Source:  NiMet, 2019 

 

(b)    Temperature 

The temperature of the study area is relatively high and stable all over the year. 

Figure 4.4 shows the temperature characteristics of the area. 
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Figure 4.4: Average Mini mum  and Maximum  Temper ature  of the study area 

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

Bauchi experiences high relative humidity as a result of the prevailing air  masses that 

blow over the area almost all the year round. Long time climatic data for Bauchi indicate 

that relative humidity  measured in the morning ranged between 35.1 % in February and 

86.3 % in August while at night the value ranged from 23.5 % to 

approximately 73.5 % as shown in Figure 4.5. 
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Figure 4.5: Mont hly  Relative Humidity character ist ics of the study area (19 87- 

2018) Source:  NiMet, 2019 
 

 

(d)    Wind Speed 

Seasonal observations revealed appreciable variability.  Wind speed variability  is more 

pronounced during the wet season. The lowest wind speed value was obtained in the 

month of December. 
 

 

(e)    Sunshine Hours 

Based on the information gathered from NiMet (1987-2018), the mean monthly sunshine 

hours range between a low value of 4.6 hours in August and a high value of 

8.6 hours in November. 
 

 

4.3.2 G e o l o g y and Hydrogeology 

4.3.2.1 Geology 
The s t u d y  area is located within the Central Nigeria Precambrian Basement 

Complex. (Figure 4.6) The geology of the area has been studied and discussed by previous 

publications like Oyawoye (1972), McCurry (1976) etc. They described the rocks as 

comprising mostly granite, gneisses, mica schists, hornblende and feldspathic schists and 

migmatites. The rocks are highly fractured and jointed showing essentially two  fracture 

patterns, NE ɀ SW and NW ɀ SE. These fractures control the drainage and flow patterns 

of rivers in the area.  However, minor
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Cretaceous deposits of Nupe sandstones occur in the southern part of BAUSG between 

Kwali and Abaji, extending to Rubochi and the border with Nassarawa State. Similarl y,  

metasediments have also been mapped along a general NNE-SSW direction through the 

west of Kusaki (in  the south)  and east of Takushara (in  the north)  (USGS 1977). Mica 

schists and amphibolite  schists occur around Kusaki and 

Buze villages outside the study area. 
 
 
 
 
 
 
 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

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

 

 

4.3.2.2 Hydrogeology 

Bauchi State is characterized by a diverse hydrogeological setting controlled by two major 

geological provinces: the Precambrian Basement Complex, which underlies much of the 

central and western parts of the state, and the sedimentary formations of the Kerri-Kerri 

Formation and the Chad Basin, which occur predominantly in the eastern and northeastern areas. 

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 uses 

in Bauchi State. Within the Basement Complex terrain, groundwater occurs mainly in the 

weathered regolith and fractured crystalline bedrock because the underlying igneous and 

metamorphic rocks possess negligible primary porosity. Aquifer productivity in these areas 

depends largely on the thickness of the weathered overburden, the degree of fracturing, and the 

connectivity of structural discontinuities. Productive boreholes are generally obtained where 

thick weathered layers coincide with fractured bedrock, with borehole depths typically ranging 

between 40 and 80 m. 

In contrast, the sedimentary terrain is underlain predominantly by the Kerri -Kerri Formation , 

comprising sandstone, siltstone, claystone, and lateritic deposits. The sandstone horizons provide 
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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 these 

formations are commonly drilled to depths of 60ï150 m, depending on local lithology and 

aquifer characteristics. 

Groundwater recharge occurs principally through direct infiltration of seasonal rainfall, seepage 

from rivers and streams, and percolation through permeable soils and fractured zones. Annual 

rainfall ranging from approximately 800 mm in the northern areas to over 1,300 mm in the 

southern highlands provides seasonal replenishment of shallow aquifers, although groundwater 

levels typically decline during the dry season due to reduced recharge and increased 

evapotranspiration. 

4.3.3 A m b i e n t  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 (AoI), 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 pre-calibrated portable 
monitoring instruments, including the Aeroqual Series 500 Multi-Gas Monitor, Aerocet 531 
Particle Mass Profiler, and GrayWolf Particle Counter. The monitoring programme covered 
the following parameters: 

¶ 3ÕÌÐÈÕÒ $ÉÏØÉÄÅ ɉ3/ϜɊ 
¶ .ÉÔÒÏÇÅÎ $ÉÏØÉÄÅ ɉ./ϜɊ 
¶ Carbon Monoxide (CO) 
¶ #ÁÒÂÏÎ $ÉÏØÉÄÅ ɉ#/ϜɊ 
¶ -ÅÔÈÁÎÅ ɉ#(ϞɊ 
¶ (ÙÄÒÏÇÅÎ 3ÕÌÐÈÉÄÅ ɉ(Ϝ3Ɋ 
¶ Volatile Organic Compounds (VOCs) 
¶ Total Suspended Particulates (TSP) 
¶ 0ÁÒÔÉÃÕÌÁÔÅ -ÁÔÔÅÒ ɉ0-ϛϚ ÁÎÄ 0-ϜȢϟɊ 

Ambient environmental noise levels were measured using a calibrated Extech Integrated 
Sound Level Meter with a measurement range of 30ɀ130 dB(A). Measurements were taken 
approximately 2 m above ground level, with the instrument configured to the A-weighting 
network  and slow response mode in accordance with internationally accepted 
environmental noise monitoring procedures. 

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

Ambient Air Quality 
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Baseline ambient air quality monitoring was undertaken during the dry 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 for Imo 
State and the Niger Delta region indicates that particulate matter concentrations ɉ0-ϛϚȟ 
0-ϜȢϟ and TSP) generally reduce during the wet season due to rainfall-induced 
atmospheric cleansing (wet deposition) and suppression of fugitive dust emissions. 
#ÏÎÖÅÒÓÅÌÙȟ ÃÏÎÃÅÎÔÒÁÔÉÏÎÓ ÏÆ ÇÁÓÅÏÕÓ ÐÏÌÌÕÔÁÎÔÓ ÓÕÃÈ ÁÓ 3/Ϝȟ ./Ϝȟ #/ȟ 6/#Ó ÁÎÄ (Ϝ3 ÁÒÅ 
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 provide a 
robust basis for assessing potential project-related 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 the dry 
season using calibrated field instruments. Existing ambient noise within the Project Area 
is principally influenced by community activities, vehicular traffic, commercial operations, 
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 the wet 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 dry-season 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 lifecycle. The air quality 
and noise sampling locations map is presented in Figure 4.7. 

 

4.3.3.1 Air Quality Standards 

Due to the dangers of excessive release of air pollutants into the atmosphere from 

anthropogenic activit ies, 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 against legally adopted standards. The 

concentrations of air quality parameters recorded at the study area were compared to 

the Nigerian Ambient Air  Quality Standards (NAAQS), World Health Organization (WHO) 

Air  Quality Guidelines, and African Development Bank noise level guidelines. The 

summary of these limits  are provided in Tables 4.2 ɀ 4.4. 

 
Table 4.2: Ambient Air Quality Standards  
 

Parameter  Averaging Time Nigeri a Standards  WHO Ambient Air  
Quali ty Guidel ines 

(µg/ m3) 
FMEnv Limit 

(µg/ m3) 

CO 1-hour 11, 400 - 

NO2 1-hour 75-113 200 

SO2 1-hour 26 20 (24hr)  

TSP 1-hour 250 - 

Source:  FMEnv, 1991 and African Development Bank  General EHS 2007 

 

Table 4.3: Noise Exposure Limits for Nigeria 
 

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

8 90 

6 92 

1 105 

0.5 110 

0.25 115 

Source:  Guidel ines and Standards for  Environmental Pollu t ion Control in Niger ia (FEPA {now  FMEnv}, 1991) 

Table 4.4: Noise Level Guidel ines adopted by the African Development Bank  
 

Receptor  One Hour Leq (dBA) 

Daytime  Night t ime 

Residential; institutional educational 55 45 

Industri al; commercial 70 70 

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

4.3.3.2 Air Quality of the Project Area 
 

Table 4.5: Air qu ality and noise sampli ng locations 
 

Sampl ing Location Coordinates 

Lati tude (N)  Longitude (E) 

Project Si te 

AQ1 9.959338 8.880827 

AQ2 9.959337 8.880796 

AQ3 9.974096 8.881421 

AQ4 9.972595 8.882335 

1km Area of infl uence (AoI)  

AQ5 9.97585 8.879601 

AQ6 9.987789 8.900376 

Buffer  (Control)  

AQ7 9.959628 8.880407 

AQ8 9.959736 8.880152 

Source: Eco-Fields Field Survey, 2026  
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Figure 4.7: Air qu ality and noise sampli ng map of the Proj ect area 
Source:  Google Eart h 2026 and Eco-Fields Field Survey, 2026
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The results of air quality study conducted in the ProjÅÃÔȭÓ AoI are presented below in Table 4.6. 

Table 4.6: Concentrati on of ambient air  quality  and noise level  in the Proj ectȭs AoI 
S/N Parameters Unit  BP1 BP2 BP3 BP4 BP5 BP6 BP7 BP8 BP9 BP10 BP11 BP12 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 % /e/ 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 PM2.5 µg/m3 127 128 128 127 129 128 128 127 128 131 126 128 126 

15 PM10 µg/m3 167 171 172 173 168 165 168 168 169 165 168 172 173 

16 PM1.0 µg/m3 73 72 80 81 32 82 71 72 70 80 82 79 78 

17 TVOC mg/m3 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/m3 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 OC 31.6 31.4 32.0 31.1 33.1 32.5 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 A Q I - 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; CO = 0.01; H2S = 0.01) 
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Carbon Monoxide (CO): Carbon monoxide is a colourless, odourless and tasteless gas 

that is slightly  less dense than air. It is produced from the parti al oxidation of carbon 

containing compounds. The CO concentrat ions values recorded at the Project site, 

Project area of influence as well as the buffer points were below the detection limit  of 

the equipment (0.01PPM). This implies that the CO values obtained are below the 

FMEnv limit  of 11.4 PPM for 1hr averaging time. 

 

Sulphur  dioxide (SO2): The concentrations of SO2 recorded in the study area had a 

mean value of 0.0 PPM. Values recorded at the Project site, Project area of influence as 

well as the buffer points were below the FMEnv ambient air quality standards of 0.026 

PPM for 1-hour averaging time and the WHO guideline value of 0.5 PPM for 10-minute 

averaging time. 

 

Nitrogen d ioxide (NO2): The results of air quality measurement conducted in the 

study area show that the NO2 values ranged from 0.1 -0.3 PPM with a mean 

concentration of 0.018 PPM. The values recorded at the Project site, Project area of 

influence as well as the buffer points were below the FMEnv threshold limit  of 

0.113 PPM and WHO guideline value of 0.2 PPM respectively for 1hr averaging time 

 

Noise: The measured noise level ranged from 50.5 to 62.7dB (A) with a mean value of 

56.6 dB (A). The noise levels recorded were below the FMEnv permissible Noise 

Exposure Limit  of 90 dB (A) but higher than the African Development Bank limit of 55 

dB (A), particularly at the Control/B uffer area. 

 

4.3.4 Soil Quality 

Soil is an important component of the ecosystem that serves as a footprint of impacts. 

The critical properties of soil that usually form the basis for impact evaluation include 

physical properties, fertil ity indices, and chemical composition. 

 

4.3.4.1 Soil Sampling  

Soil samples were collected 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 collected. Soil sampling was carried out using a 

iron steel auger. The soil samples collected were homogenized in plastic bucket lined 

with aluminum foil  sheet, 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 sampling locations map is 

shown in Figure 4.8. 
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Table 4.7: Soil Sampl ing Locations 
 

Sampl ing Code Lati tude (N)  Longitude (E) 

Within  the Project Si te 
S01 11.671142 10.221289 

 S02 11.667663 10.221311 

S03 11.668895 10.224704 

S04 11.667508 10.217643 

1km AoI 

S05 11.667665 10.221496 

S06 11.671146 10.221158 

Buffer  (Control)  

S07 11.667583 10.223083 

S08 11.667667 10.221338 

Source:  EcoFields Field Survey, 2026 

 

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

 

 

The physico-chemical and microbial analysis results of soil samples from the study 

area are provided in Tables 4.8
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Table 4.8: Physico-chemical propert ies of top soil  samples  
S/N Parameters Unit  BSS1 BSS2 BSS3 BSS4 BSS5 BSS6 BSS7 BSS8 BSS9 BSS10 BSS11 BSS12 BSS13 

Control  

a) Coordinates                

1 Latitude N 11.667667 11.66929

8 

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 10.21393

2 

10.221496 10.221505 10.222174 10.220938 10.213932 10.222597 10.223083 10.223339 10.221289 10.221156 10.221289 

b) Physical Test               

4 Colour  TCU Reddish Pale 

Reddish  

Reddish Brownish  Brownish Dark 

Brownish 

Dark 

Brownish 

Dark 

Brownish 

Pale Reddish Brownish  Dark 

brownish 

Brownish Pale 

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 

Conductivity  

µs/cm 1652 1348 1551 1175 1376 1121 1159 1648 1161 1533 1616 1376 902 

7 Temperature  0C 32.0 31.1 32.4 31.9 31.5 30.9 32.3 32.4 32.8 30.8 32.3 31.5 31.4 

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      (Ca2+) 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 

(mg2+) 

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 

10 Sodium         (Na+) mg/kg 3 2 2 2 5 3 4 5 1 3 3 14 7 

11 Potassium     (K+) mg/kg 0.0 0.0 0.9 0.0 0.0 0.0 0.3 0.2 1.5 0.0 0.0 0.6 0.1 

12 Ammonium 

(NH4
+) 

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 

d) Exchangeable 

Anion 

              

13 Sulphate    

(SO4
2+) 

mg/kg 7 7 13 5 5 6 8 6 13 6 3 11 5 

14 Phosphate   

(PO4
2-) 

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 

15 Nitrate       (NO3
2-

) 

mg/kg 2.8 3.1 8.7 2.1 0.9 2.5 4.0 3.3 4.5 2.7 0.5 9.1 1.1 

16 Chloride      (Cl-) 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 Calcium Carbon 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 mg/kg 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 mg/kg 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  mg/kg 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  mg/kg 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 mg/kg 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  mg/kg 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 µg/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  µg/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 

g) 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 Cfu/g 3 0 1 1 8 6 2 0 0 0 0 0 

33 Fungal  Cfu/g 47 39 51 74 104 29 47 126 57 39 74 136 37 

S/N Parameters Unit  BSS1 BSS2 BSS3 BSS4 BSS5 BSS6 BSS7 BSS8 BSS9 BSS10 BSS11 BSS12 BSS13 

Control  
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Soil Physical propert ies (Sand, Clay, and Sil t): The soil texture is determined by the 

balance of 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 can be described as clay for both topsoil and subsoil based on the soil 

texture triangle (Figure 4.9). The soil profile had a sand fraction varying from (9-20%) 

while the proportion  of other soil fractions in the soil were as follows; clay (10-51%) and 

silt  (26-82%). Soil samples from the Project site, Project area of influence as well as the 

buffer points showed a similar composition. 
 
 
 
 

Average Soil 
Texture 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.9: Soil texture tr iangle 
Source: htt ps://www .nrcs.usda.gov

http://www.nrcs.usda.gov/
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Table 4.9: Surface Water Analysis  

S/N Parameters Unit  GW Pt1 GW Pt2 GW Pt3 GW Pt4 GW Pt5 Surface 

Water 

Control  FMENT   

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 6.5-8.5 

9 Temperature  0C 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 2 ï 8 

11 Total Dissolve Solid mg/L 31 27 27 27 29 127 52 500 

12 Electrical Conductivity  µs/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     (NH4
+) mg/L 0.036 0.021 0.011 0.013 0.015 0.338 0.030 NS 

18 Potassium        (K+) mg/L 0.0 0.0 0.0 0.0 0.1 0.8 0.2 20 

19 Calcium           (Ca2+) mg/L 0.8 3.0 3.1 2.1 2.0 2.1 0.6 200 

20 Sodium            (Na+) mg/L 2 7 6 6 4 19 8 20 

21 Magnesium     (mg2+) mg/L 0.3 1.8 1.6 1.3 1.0 0.7 0.3 20 

22 Sulphate          (SO42+) mg/L 32 18 11 9 8 13 10 100 

23 Nitrate             (NO32-) mg/L 4.0 6.0 8.0 5.2 3.6 16.3 5.4 50 

24 Chloride          (Cl-) mg/L 2.1 3.2 3.2 1.8 1.6 1.2 1.1 150 

25 Phosphate       (PO42-) mg/L 0.35 0.14 0.35 0.42 0.29 0.23 0.23 NS 

26 Nitrite             (NO2
-) 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               (Zn2+) mg/L 0.03 0.01 0.02 0.01 0.01 0.01 0.01 3.0 

28 Iron               (Fe2+) mg/L 0.023 0.037 0.019 0.066 0.048 0.084 0.000 0.3 

29 Cupper          (Cu2+) mg/L 0.03 0.03 0.04 0.07 0.01 0.01 0.06 1.5 

30 Chromium    (Cr3+) mg/L 0.02 0.02 0.02 0.06 0.04 0.05 0.02 0.05 

31 Lead             (Pb2+) mg/L 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.01 

32 Cobalt          (CO2+) mg/L 0.15 0.17 0.05 0.21 0.22 0.26 0.18 0.2 

33 Mercury       (Hg+) µg/L 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 

34 Nickel          (Ni2+) mg/L 0.039 0.032 0.011 0.010 0.039 0.017 0.000 0.07 

d) Organics          

35 Oil 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 
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Figure 4.10: BOD water quality ch ar t 
Source: www.pharmaguideline.com 

4.3.5 Surface Water and Groundwater Quality  Results Analysis 

The assessment evaluated five Groundwater points (GW Pt1ɀPt5) and one Surface Water 
sample against Federal Ministry of Environment (FMEnv) limits. 

Physicochemical Parameters 

¶ pH Levels: All groundwater samples (7.03ɀ7.27) and the surface water (7.77) fall 
within the FMEnv. permissible range of 6.5ɀ8.5, indicating a neutral to slightly 
alkaline nature. 

¶ Turbidity: Most groundwater points showed very low turbidity (0ɀ2 NTU), well 
below the 50 NTU limit. However, the Surface Water recorded 9 NTU, likely due to 
suspended organic or inorganic matter, though still within the regulatory limit. 

¶ Total Dissolved Solids (TDS) & Conductivity: TDS values (27ɀ127 mg/L) and 
Electrical Conductivity (54ɀ255 µs/cm) are significantly below the limits (500 
mg/L and 1000 µs/cm respectively), suggesting low mineralization and good 
freshwater quality. 

Chemical & Heavy Metals 

¶ Nutrients (Nitrates/Nitrites): Nitrate levels (3.6ɀ16.3 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 

¶ Groundwater: Most points are clean, though GW Pt2 and Pt5 showed minor E. Coli 
presence (1 Cfu/ml). 

http://www.pharmaguideline.com/
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¶ Surface Water: Shows significant contamination with 13 Cfu/ml Total 
Coliform and 5 Cfu/ml E. Coli, rendering it unsafe for direct consumption without 
treatment. 

Table 4.10 Typical Microbial Isolates in Community  

 

Microbial Isolate  
Typical Count (CFU/g soil or 
CFU/mL water)  

Environmental Significance  

Total Heterotrophic Bacteria 
(THB) 

ρȢυ ϼ ρπϐ ɀ ψȢπ ϼ ρπϑ 
Indicates overall microbial 
abundance and soil biological 
activity. 

Total Heterotrophic Fungi 
(THF) 

2.0 × 10³ ɀ χȢπ ϼ ρπώ 
Reflects fungal diversity and 
organic matter decomposition. 

Total Coliform 10 ɀ 200 CFU/100 mL 
Indicator of environmental 
sanitation. 

Faecal Coliform (Escherichia 
coli) 

<1 ɀ 50 CFU/100 mL 
Indicates recent faecal 
contamination. 

Bacillus  spp. 10³ ɀ ρπϐ 
Important decomposers and 
hydrocarbon degraders. 

Micrococcus spp. 10² ɀ ρπώ 
Common indigenous soil 
bacteria. 

Aspergillus niger  10²ɀρπώ 
Organic matter decomposition; 
hydrocarbon degradation 

Aspergillus flavus  10²ɀρπώ 
Natural soil fungus; some 
strains produce aflatoxins 

Penicillium  spp. 10²ɀρπώ 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)  

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

Total Heterotrophic Fungi (THF)  

¶ Participate in decomposition and nutrient cycling. 
¶ Some fungal species degrade petroleum hydrocarbons. 
¶ 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 

Escherichia coli  

The presence of E. coli specifically indicates recent faecal contamination and possible 
presence of pathogenic microorganisms. 

Hydrocarbon -Degrading Bacteria  

Species such as 

¶ Pseudomonas 
¶ Bacillus  
¶ Acinetobacter  
¶ Arthrobacter  
¶ Alcaligenes 

are particularly important for refinery projects because they naturally degrade: 

¶ crude oil 
¶ diesel 
¶ gasoline 
¶ lubricating oil  
¶ polycyclic aromatic hydrocarbons (PAHs) 

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

Hydrocarbon -Degrading Fungi  

Common genera include: 

¶ Aspergillus  
¶ Penicillium  
¶ Trichoderma  
¶ Mucor 

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. 
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¶ Assist in determining the natural attenuation potential of contaminated sites. 
¶ Serve as indicators of ecosystem recovery following remediation. 

4.3.6 Soil Quality Assessment  

Results from 13 sampling points (BSS1ɀBSS13) characterize the pedology of the Azare 
site. 

Physical & Chemical Properties 

¶ Soil Texture: The soil is predominantly Silt (up to 82% at BSS8) and Clay (up to 
51% at BSS7), with relatively low sandy content. This composition suggests a soil 
with high water retention but potentially low permeability.  

¶ Acidity (pH): The soil is moderately acidic, ranging from 5.26 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. 

¶ Conductivity: High Electrical Conductivity (902ɀ1652 µs/cm) indicates a high 
concentration of soluble salts in the soil. 

Nutrients & Heavy Metals 

¶ Exchangeable Cations: Levels of Calcium and Magnesium are relatively low, while 
Sodium levels peaked at 14 mg/kg at BSS12. 

¶ Heavy Metals: Iron (0.054ɀ0.546 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 (BP1ɀBP13) suggests an overall "Excellent" Air Quality Index 
(AQI). 

Gaseous Emissions 

¶ Carbon Oxides: CO2 levels fluctuate between 298 and 643 ppm. While CO2 is a 
greenhouse gas, these levels are typical for outdoor environments. Carbon 
Monoxide (CO) was 0 ppm across all points, indicating no immediate combustion-
related pollution. 

¶ Other Gases: Trace amounts of Nitrogen Dioxide (NO2) and Ammonia (NH3) were 
detected but remain well within safe environmental limits. 

Particulate Matter (Dust) 

¶ PM10 (165ɀ173 µg/m³)  and PM2.5 (126ɀ131 µg/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 24-hour guidelines (PM2.5<15µg/m³), 
though they may be typical for the regional baseline in January. 

Noise Levels 
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¶ Sound Levels: Most points recorded between 50.5 and 62.7 dB. These are within 
the acceptable range for residential and educational zones (usually 55ɀ60 dB 
during the day). 

¶ Outlier: BP10 recorded an anomalous 586 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). 

4.3.7 T e r r e s t r i a l  Flora and Fauna 

4.3.7.1 Terr estrial Flora 

Flora refers to all plant life forms that are found within a specific region at a particular  

period of time. Plants provide valuable information about site environmental conditions. 

By their occurrence and relative abundance, certain plant species serve as environmental 

indicators, through which inferences can be drawn about the state of the environment in 

that area. Thus, the physiological state and ecological response of plants provide 

evidence of changes in the environmental conditions of a Project site. The array of 

information derived from the flora composition and vegetation structure of a site is of 

importance for understanding the nature of the site, potential human health and 

ecological risk, and the feasibility of  different mit igation approaches. 
 

 

The field assessment of the Project site and surr ounding area was done via site 

observations. The identification of flora specimen was done both in situ (field) and ex 

situ using appropriate manuals and monographs, photographs were taken during survey 

to record relevant plant species, habitat characteristics and other features. 
 

 

The results of the vegetation assessment are presented as follows: 

    Habitat characterization 

    Physiognomy, Floristic composition, and Biodiversity assessment 
 

 

× Habitat characterization 

The general vegetation type of Bauchi, Nigeria is of Guinea Savannah type. It is 

characterized p red om i n an t l y  b y   trees,  woodlands  and  shrubs.  Grasses  are 

subdominant while patches of rain forest are found in certain locations. Generally, 

rainfall and humidity are known to have a primary influence on the vegetation of Bauchi. 

The natural vegetation within the Project site was observed to have been modifi ed 

habitat as a result of human interference. The dominant vegetation observed on the 

site can be classified as secondary vegetation dominated by grasses, shrubs, and a few 

trees. 

 

× Physiognomy, Floristic composition, and Biodiversity assessment 

Species composition, distri bution 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 assessment, the IUCN (International Union of Conservation of 

Nature) Red List of Threatened Species was employed. The IUCN Red List of 

Threatened Species provides taxonomic, conservation status and distribution 

information on plants, fungi and animals that have been globally evaluated using the 

IUCN Red List Categories and Criteria. This system is designed to determine the relative 

risk of extinction, and the main purpose of the IUCN Red List 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). 

 

Biodiversity Prof i le of the Study Area 

The I5#.ȭÓ (International Union of Conservation of Nature) Red List of threatened 

Species provides taxonomic, conservation status and distribution information on plants, 

fungi and animals that have been globally evaluated using the IUCN Red List Categories 

and Criteria. This system is designed to determine the relative risk of extinction, and the 

main purpose of the IUCN Red List is to catalogue and highlight those plants and animals 

that are facing a higher risk of global extinction (i.e., those listed as Cr it ical ly 

Endangered, Endangered and Vulne rable). 
 

 

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

categorized as Ext inct or Ext inct in the Wild; on taxa that cannot be evaluated 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 conservation programme (i.e., are Near  

Threatened). The ecological status of the species encountered was evaluated and 

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

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

                                   

Figure 4.11: IUCN Red List Categories and Cr iter ia 
Source:  Guidel ines for  Using the IUCN Red List , 2018
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The plant species encountered in the study area fall under Not Evaluated. None of the 

recorded 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 Nigerian 

legislation. The IUCN status of the plant species encountered in the study area is 

highlighted in Table 4.10 below while Plates 4.6 to 4.10 show some of the common flora 

species observed in the study area. 
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Table 4.10: Plant Species observed arou nd pro posed site and AoI 
 
S/N BOT NAME COMMON NAME FAMILY HABIT IUCN STATUS USES/ IMPORTANCE 
1. Ceiba pentandra (L) 

Gaertn. 
Kapok tree or silk 
cotton tree. 

Malvaceae Tree Least concern (IUCN 
3.1) 

Fibre, Traditional medicinal 
uses, and seed oil 

2. Jacanranda mimosifolia 
D.Don 

Blue Jacaranda or 
fern tree 

Bignoniaceae Tree Vulnerable (IUCN 3.1) Ornamental landscaping, shade, 
wood used for furniture and 
parts of the tree used in 
traditional medicine 

3. Eucalyptus torelliana 
Dehnh 

River red gum Myrtaceae Tree Near Threatened 
(IUCN 3.1) 

Medicinal, industrial and 
environmental properties 

4. Faidherbia albida Delille) 
A Chev 

Apple ring Acacia 
or WhitevAcacia 
or Winter Thorn 
Hausa Gargo 

Fabaceae Tree Least Concern (IUCN 
3.1 

 Feed for livestock, raising bees, 
wood used in making mortar 
and pistle, Agroforestry and 
medicinal uses. 

5. Corymbia camaldulensis (F 
Muell) K.D . Hill and L.A.S 
Johnson 

 Cadaghi or 
Cadaga 

Myrtaceae Tree Least Concern (IUCN 
3.1 

 Shade, windbreaks, and 
landscaping, with furniture 
occasionally used for furniture 
and construction.sd 

6. Araucaria araucana Pav Monkey araucana 
puzzle tree 

Araucariaceae Tree Primarily threatened, 
with many listed as 
endangered or 
critically endangered 

Food, pharmacological and 
ornamental uses. 

7. Delonix regia (Boi. Ex 
Hook) Raf 

Flamboyant or 
flame of the forest 

Fabaceae Tree  Least Concern (IUCN 
3.1 

Ornamental tree, medicinal 
uses, livestock fodder, 
agroforestry and as fuel wood. 

8. Ficus species (L)  Fig trees or Figs Moraceae Tree Least Concern (IUCN 
3.1 

Useful latex , agriculture and 
medicinal uses. 

9.  Tithonia diversifolia 
(Hemsl) A. Gray 

Tree marigold or 
Mexican 
sunflower 

Asteraceae Shrub 
and tree 

Not listed as 
threatened 

Medicinal plant, organic green 
manure and livestock fodder 
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10. Gmelina arborea (Roxb)  Beechwood Lamiacea Tree Least concern Durable wood, furniture, 
construction and paper pulp. 
Traditional medicine and food. 

11. Borassus aethiopum Mart  African Fan Palm Arecacceae Tree Least Concern (IUCN 
3.1 

Fruit and roots are edible, 
produce fibres from the leaves 
and can be used for 
construction. 

12. Vernonia amygdalina 
Delile 

Bitter leaf plant Asteraceae Perennial 
shrub 

Least concern Food and medicinal plan 

13. Cascabela thevetia (L) 
Lippoid 

Yellow oleander Apocynaceae Shrub or 
small 
tree 

Least concern Medicinal and ornamental 
plant. 

14. Bauhinia purpurea (L)  #ÁÍÅÌȭÓ ÆÅÅÔȟ 
Purple Bauhinia 
or Orchid Tree 

Fabaceae Tree Least Concern (IUCN 
3.1 

Edible leaves and flowers and 
medicinal uses 

15. Amogeissus leiocarpa African birch Combretaceae Tree Threatened  medicinal plant and durable 
wood.   

16. Psidium guajava L Guava Myrtaceae Shrub or 
tree 

Least concern Food and medicinal plant 

17. Adansonia digitata (L) African baobab Malvaceae Tree  Least Concern (IUCN 
3.1) 

Food, water, health remedies 
and or places of shelter 

18. Senna siamea (Lam) Irwin 
et Barneby 

Cassod tree or 
cassia tree. 

fabaceae tree Least concern  Medicinal, environmental and 
practical purposes 

19. Dichrostachys cinerea 
Wight et Arin 

 Sicklebush or 
Kalahari 
Christmas tree 

fabaceae Shrub 
and small 
tree 

Least concern Medicinal plant 

20. Terminalia neotaliala 
Capuron 

Madagascar 
almond tree 

combretaceae Tree  Least concern Ornamental plant, provides 
shade and medicinal plant 

21.  Magifera indica L Mango Anacardiaceae Tree Least Concern (IUCN 
3.1) 

Food and medicinal purposes 
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SITE 2 ALTERNATIVE FOR THE PROJECT 
S/N BOT NAME COMMON NAME FAMILY HABIT IUCN STATUS USES/IMPORTANCE 
1.  Tithonia diversifolia 

(Hemsl) A. Gray 
Tree marigold 
orMexican 
sunflower 

Asteraceae Shrub & tree Not listed as 
threatened 

Medicinal plant, organic 
green manure and livestock 
fodder 

2. Lrucaena leucocephala 
(Lam) de Wit. 

White leadtree or 
horse tamarind 

Fabaceae Tree  Least concern Forage production, animal 
feed, firewood or charcoal 

3. Senegalia ataxacantha  Flame thorn  fabaceae Tree Least concern Root is used as aphrodisiac 
4. Borassus aethiopum 

Mart  
African Fan Palm Arecacceae Tree Least Concern 

(IUCN 3.1 
Fruit and roots are edible, 
produce fibres from the 
leaves and can be used for 
construction. 

5.  Magifera indica L Mango Anacardiaceae Tree Least Concern 
(IUCN 3.1) 

Food and medicinal 
purposes 

6. Ficus species (L)  Fig trees or Figs Moraceae Tree Least Concern 
(IUCN 3.1 

Useful latex , agricultureand 
medicinal uses. 

7. Faidherbia albida 
(Delille) A Chev 

Apple ring Acacia or 
WhitevAcacia or 
Winter Th orn 
Hausa Gargo 

Fabaceae Tree Least Concern 
(IUCN 3.1 

 Feed for livestock, raising 
bees, wood used in making 
mortar and pistle, 
Agroforestry and medicinal 
uses. 

8. Ficus exasperata Vahl Sandpaper tree or 
white fig 

Moraceae Tree Threatened Medicinal plant and 
practical application 

9. Ziziphus spina-christi 
(L) Desf 

#ÈÒÉÓÔȭÓ ÔÈÏÒÎ ÊÕÊÕÂÅ Rhamnaceae Tree/ Shrub Least Concern 
(IUCN 3.1 

Fruits edible, medicinal 
uses. 

10. Lantana camara L Common lantana Verbenaceae Shrub/ 
small tree 

Secure  Medicinal plant and 
ornamental plant 

11. Eucalyptus torelliana 
Dehnh 

River red gum Myrtaceae Tree Near Threatened 
(IUCN 3.1) 

Medicinal,industrial and 
environmental properties 

12. Corymbia camaldulensis 
(F Muell) K.D . Hill and 
L.A.S Johnson 

 Cadaghi or Cadaga Myrtaceae Tree Least Concern 
(IUCN 3.1 

 Shade, winbreaks, and 
landscaping, with furniture 
occasionally used for 
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furniture and 
construction.sd 

13. Senna siamea (Lam) 
Irwin et Barneby 

Cassod tree or 
cassia tree. 

fabaceae tree Least concern  Medicinal, environmental 
and practical purposes 

14. Psidium guajava L Guava Myrtaceae Shrub or 
tree 

Least concern Food and medicinal plant 

15. Ficus species (L)  Fig trees or Figs Moraceae Tree Least Concern 
(IUCN 3.1 

Useful latex, agricultureand 
medicinal uses. 

16. Agave sisalana Perrine Sisal Asparagaceae shrub Has not been 
assessed 

It yields fibre used in 
making rope,clothes, 
footwear, hats, bags, 
carpets, geotextiles, and 
dartboards 

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

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

19. Senna sengueana 
(Dellile) Lock 

Winter cassia or 
sticky pod 

Fabceae Shrub or a 
small tree 

Lacks an official 
ranking 

Food and medicine 

20. Uvaria chamae P.Beauv Finger root or bush 
banana 

Annonaceae Shrub or 
small tree 

Least concern Food and medicinal uses 

21. Adansonia digitata (L) African baobab Malvaceae Tree  Least Concern 
(IUCN 3.1) 

Food, water, health 
remedies and or places of 
shelter 

22.  biglobosa (Jacq) R.Br. 
ex G Don 

African locust beans Fabaceae Tree Least Concern 
(IUCN 3.1) 

Food, animal feed, Ecomic 
activity and medicinal uses 

23. Vitex doniana (R.S) Black Plum Lamiaceae Tree Least Concern 
(IUCN 3.1 

Food and medicinal values. 

24. Dichrostacys cinerea 
Wight et Arm 

Sicklebush fabaceae Tree  Least concern Feed for cattle, nectar for 
honey, hardwood and 
medicinal uses. 
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25. Annona senegalensis 
Pers 

African custard 
apple 

Annonaceae Shrub/small 
tree 

Least Concern 
(IUCN 3.1 

Food, spice, and animal feed. 

26. Harungana 
madagascariensis Lam. 
ex Poir 

Dragon blood tree 
or orange milk tree 

Hypericaceae Shrub / 
small tree 

Least Concern 
(IUCN 3.1 

Medicinal plant and food. 

27. Sarcocephalus latifolia 
Sm 

African peach Rubiaceae Shrub/ 
small tree 

No official 
published IUCN 
conservation 
Status 

Medicinal plant 

28. Bombax costatum 
Pellegr. And Vuill 

Red-flowered silk 
cotton tree 

Malvaceae Tree  Threatened or 
endangered 
species 

Food, medicine, fodder, and 
handicrafts. 

29. Strophanthus hispidus 
DC. 

Poison arrow vine 
or hairy 
strophanthus 

Apocynaceae Liana or 
shrub 

Endangered  Medicinal plant. Antidote 
for snake bite. 
 

30. Euphorbia kamerunica 
Pax,1905 

Cactus Euphorbiaceae shrub Least concern Medicinal plant and use for 
fencing.  

31. Carissa edulis L Conkerberry or 
bush plum 

Aocynaceae Shrub Least Concern 
(IUCN 3.1 

Food and medicinal uses. 
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Plate 4.6: Jacaranda mimosifolia 

vulnerable  

Plate 4.7: Eucalyptus torelliana, near threatened  
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  Plate 4.8: Araucaria araucana some threatened, 

some endangered and some critically enjoyed  Plate 4.9: Ficus exasperate, threatened 
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  Plate 4.10: Stropathus hispidus endangered  

 Plate 4.11:Tomato planted around the project side 
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Plate 4.12:Cassava 
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4.3.8 Land Use/Land Cover 

This section discusses the existing land use /  land cover type in the study area. The land 

use map was produced from a combination 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 Condit ions of the Study Area 
 

This section covers the socio-economic and health assessment of the identifi ed 

community within  the ÐÒÏÊÅÃÔȭÓ  area  of  influence.  This baseline  provides  a description 

of existing conditions which is essential to the identification and assessment of the 

potential impacts of the proposed project. From the social and health perspective, the 

assessment covers the pre-project human conditions in the identifi ed community with a 

view to predicting and mitigating any possible adverse future impact of the project on 

the socio-economic and health conditions of the human inhabitants in the study area. The 

study furthered by assessing the gender-based issues, ranging from gender-specific 

activit ies to gender-based violence within the identified community. 

 

4.4.1  Study Approach and Methodology 
 

Study Area 

The study was conducted in the surr ounding community of Azare (host community), 

Katagum LGA, Bauchi State. Katagum LGA has an estimated population of 296,970 

inhabitants , according 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. 

 

Study Population 

The study population consists of residents of the Federal University of Health Sciences 

staff quarters and Azare community. Only population who gave informed consent were 

studied within the staff quarters and the Azare community. 
 

 

Study Design 

The study employed sequential mixed methods 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 informant interview, 

Focus Group Discussions (FGD) and stakeholdersȭ Ãonsultation for the qualitative data. 
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Target Population for the Study 

The target populations and stakeholders for this study are Azare community members 

and residence of Federal University of Health Sciences staff quarters that are above 

the age of 18 years, community leaders, healthcare practitioners, youths and women. 
 

 

Sample Size and Sampling Techniques 

The study population is heterogeneous with respect to ethnicity and language. However, 

Federal University of Health Sciences Staff Quarters and the Azare community do not 

have a large population. The sample size would be calculated using the Cochran Formula

 
Where n is the sample size 

p is the estimate of the proportion of interest (i.e. 0.29) 

q is 1 ɀ p (i .e. 0.71) 

e is the desired level of precision (i.e. 0.07) 
 

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

= 180 

A 10% non-response rate was added as a standard practice with the speculation that 

some respondents within the study area may refuse to participate or some may withdraw 

at the middle of the interview. Thus, the sample size was 200 respondents. The 

systematic sampling technique employed ensures a fair representation of both males and 

females among the respondents. 
 

 

For the qualitative data, Focus Group Discussions (FGDs) were conducted (2 male 

groups, both men and youths, 1 female group) making a total 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 disabilit ies, 

educated and non-educated etc. were included in each FGD session. Key informant 

interviews were held with the local chief i.e. community leaders and in-depth interview 

was held with healthcare practitioner who has been in the community for more ten (10) 

years. A gender specialist  was consulted to handle womenȭÓ group discussion and study 

the gender issues within the community. The socio-economic data gathering records 

(attendance sheets) are presented in 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 smartphone and assisted by competent survey 

enumerators. 

Ethical Considerations 

All  interviews were undertaken with the informed wr itten consent of participants. 

Confidentiality and anonymity  were maintained through secure storage of data in 

password protected computers and under lock and key. Participation was voluntary 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 Socio-Economic Baseline Report Structur e 

This study adopted the Social Framework Model for reporting its findings. In line with 

the social framework developed by Smyth and Vanclay in 2017, the socio- economic 

baseline report is structured as follows: 
 

 

Á  Overview of key socio-economic indicators 

Á  Demographic Profile; 

Á  Administrative and socio-cultural institutions 

Á  Livelihood Assets and Activit ies 

Á  Infrastructure and Services 

Á  Housing Structures/ Settlement pattern 

Á  Land Acquisition 

Á  Health Profile 

Á  Gender Assessment 

Á  Project Affected Persons (PAPs) 

Á  Waste management 
Á  Community Concerns and Perceptions 

Á  StakeholdÅÒÓȭ Consultation 
 
 

Socio-Economic Baseline Conditions of Survey Population 

A comprehensive socio-economic survey was conducted as part of the Environmental and 

Social Impact Assessment (ESIA) for the proposed Solar Hybrid Mini-Grid Project at the 

Federal University of Health Sciences, Azare (FUHSA). 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 an in-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 5ɀ15 hectares under consideration), construction 

activities, and operational phases of the solar facility. The baseline information serves 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 socio-economic survey findings is presented in Table 4.11below. 

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

ITEM CATEGORIES DTP 

INITIATIV

E 

DTP 

INITIATIVE  

DTP 

INITIATIVE  

TOTAL % 

FUHSA 

Students 

Fatara 

Community  

Gursoli 

Communit

y 

 

 

Gender 

Distribution  

 

Male 34 8 14 56 56% 

Female 26 12 6  44 44% 

TOTAL 60 20 20 100 100%  

 

 

Age of 

Respondent 

Below 20 20 2 0 22 22% 

20 ɀ 29 years 24 2 8 34 34% 

30 ɀ 39 years 0 6 6 12 12% 

40 ɀ 49 years 8 2 2 12 12% 

50 ɀ 59 years 8 6 2 16 16% 

Above 60 

Years 

0 2 2 4 4% 

TOTAL 60 20 20 100 100%  

 

 

Household 

Composition 

Children <18 36 16 20 72 40% 

Adults 18-59 40 20 20 80 44.44% 

Elderly  16 2 10 28 15.56% 

TOTAL 92 38          50    180 100%  

 

 

Household 

Sizes 

1-3 8 0 0 8 8% 

4-6 12 2 4 18 18% 

7-10 22 0 16 38 38% 

11-15 18 18 0 36 36% 
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TOTAL 60 20 20 100 100%  

 

 

 

 Marital 

Status 

Single / Never 

Married 

38 6 2 46 46% 

Married 22 12          18 52 52% 

Separated 0 0 0 0 0% 

Divorced 0 0 0 0 0% 

Widowed 0 2 0 2 2% 

TOTAL 60 20 20     100 100%  

Duration of 

Respondents 

residence in 

the 

community 

(years) 

<1 yr 2 0 0 2 2% 

1 ɀ 5 yrs 24 2 0 26 26% 

           6 ɀ 10 

yrs 

12 2 2 16 16% 

>10 yrs 22 16 18 56 56% 

TOTAL 60 20 20 100 100%  

 

       Religion 

Christian 19 0 0 19 19% 

Muslim 41 20 20 81 81% 

TOTAL 60 20 20 100 100%  

 

 

 

Education 

Islamic 

Studies 

0 6 10 16 16% 

Completed 

Primary 

School 

0 2 2 4 4% 

Completed 

Secondary 

School 

4 4            4 12 12% 

Vocational/ 

technical 

4 0 0 4 4% 

Tertiary 

school 

52 8 0 60 60% 

None - - 4 4 4% 

TOTAL 60 20 20 100 100%  

Occupation Crop Farming 2 12 16 30 30% 
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Livestock 

rearing 

2 4 4 10 10% 

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

% 

 

 

Vulnerability 

Description 

Elderly>60yrs 32 8 2 42 61.76% 

Persons with 

disabilities 

0 0 0 0 0% 

Chronically ill 

persons 

2 8 4 14 20.59% 

Female-

headed 

household 

2 0 0       2 2.94% 

Orphans           4             4 2 10   14.71% 

TOTAL  40 20 8 68 100%  

 

 

Monthly 

Income 

0-70,000 10 16 12 38 38% 

71,000-

100,000 

 16 2 0 18 18% 

101,000-

200,000 

8 2 8 18 18% 

Above 

200,000 

26 0 0 26 26% 

TOTAL 60 20 20 100 100%  

 

Age 

Findings from the socio-ÅÃÏÎÏÍÉÃ ÓÕÒÖÅÙ ÃÏÎÄÕÃÔÅÄ ×ÉÔÈÉÎ ÔÈÅ ÐÒÏÊÅÃÔȭÓ !ÒÅÁ ÏÆ )ÎÆÌÕÅÎÃÅ 

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

29 age group. Additionally, 12% of respondents are aged 30ɀ39 years and another 12% fall 
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within the 40ɀ49 age category. A further 16% belong to the 50ɀ59 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 20ɀ59 years. 

This distribution indicates a predominantly youthful and productive population engaged 

in academic, administrative and small-scale economic activities within the university and 

adjoining host communities. The proposed solar installation is expected to provide reliable 

power to support teaching, research, healthcare services and other socio-economic 

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 socio-economic productivity. The high proportion 

of working-age individuals provides a potential labor pool for temporary employment 

during construction as well as limited skilled and semi-skilled 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 consider the 

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 associated with the 

proposed solar installation. 
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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 (18ɀ59 years), and 15.56% are elderly (60 years and above). This distribution 

reflects a moderately youthful population with a significant proportion of economically 

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 inclusive 

measures to safeguard vulnerable populations while enhancing reliable electricity supply 

to support education, healthcare services, security and overall socio-economic well-being 

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 socio-economic improvements provided by the solar installation. 

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 a smaller 

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.  

 

 

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 majority of 

married individuals. Married respondents are likely to have greater household 

responsibilities, including dependents, while single respondents may have different socio-

economic priorities. The presence of a small widowed population, 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 household 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 

ÉÎÄÉÃÁÔÅ ÔÈÁÔ ÁÔ ÔÈÅ ÌÏ×ÅÒ ÅÎÄ ÏÆ ÔÈÅ ÓÐÅÃÔÒÕÍȟ σψϷ ÏÆ ÒÅÓÐÏÎÄÅÎÔÓ ÅÁÒÎ πɀ χπȟπππ ÐÅÒ 

ÍÏÎÔÈȟ ×ÈÉÃÈ ÉÓ ÁÔ ÏÒ ÂÅÌÏ× ÔÈÅ ÎÁÔÉÏÎÁÌ ÍÉÎÉÍÕÍ ×ÁÇÅȟ ρψϷ ÅÁÒÎ χρȟπππɀ ρππȟπππȟ 

ÁÎÏÔÈÅÒ ρψϷ ÅÁÒÎ ρπρȟπππɀ ςππȟπππ ÁÎÄ ςφϷ ÅÁÒÎ ÁÂÏÖÅ ςππȟπππȢ ,Ï×ÅÒ-income 

groups may have limited financial capacity to adapt to changes in daily routines or 

economic activities; whereas higher-income groups generally demonstrate greater 

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

assessing socio-economic vulnerability and potential disparities in how communities may 

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

to electricity, household activities and small-scale economic opportunities. 

 

 

 

 

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 primary 

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 small-scale 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, and capacity-building 

initiatives, maximizing project benefits. 

 

Figure 4.16: Education and Occupation of Survey Population 
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Vulnerability Criteria  

The socio-economic 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 female-headed households 

(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 interventions, 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: 

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

 
¶ Chronically ill persons: 20.59%  ɀ Individuals with ongoing health conditions may 

have restricted participation in work or educational activities. 
 

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

 
¶ Female-headed households: 2.94%  ɀ Women heading households may face 

economic and social vulnerabilities, including limited access to income and 
household decision-making. 
 

¶ Persons with physical disabilities: 0%  ɀ 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 all social 

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), power is available for approximately four hours at a time, followed by four hours 
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of no supply, rotated over a 24-hour 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 income-generating 

activities and affects household welfare. 

The proposed solar hybrid mini-grid 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 socio-economic 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, as shared 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 and diesel generators to bridge supply 

gaps, increasing energy costs and environmental pollution. 

In Fatara, Gursoli and 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 

connected to 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 critical 

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

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

environmental and social relevance. It will provide a stable, clean, and reliable source of 



 

107 

 

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 may also ease 

demand on the local grid, contributing to broader energy resilience in Azare 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. 

 

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 scarcity becomes more pronounced as shallow wells dry up and 

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 health 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 

instit utional 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 the importance 

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.  

 

 

 

 

Plate 4.14: Water Tanker supported by Tertiarty Education Trust Fund 

 

Plate 4.15: Mechanical Hand Pump Borehole in the project AoI 
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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 access within 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 

households. 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 accessibility also 

influence attendance, especially during the rainy season. 

At the tertiary level, FUHSA represents a major educational asset not only to Azare and 

Katagum but 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 Gursoli are anticipated to strengthen educational service delivery 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, and 

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 socio-economic stressors such as youth unemployment, limited 

infrastructure services, and periodic resource-based tensions remain potential risk factors 

if not properly managed. The improved electricity supply expected from the Solar Hybrid 

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 


