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EXECUTIVE SUMMARY
ES 1: Introduction

The Cross River State Agro-Processing Zone (CR-SAPZ) is part of the Federal Government of
Nigeria’s Special Agro-Industrial Processing Zones (SAPZ) programme, designed to enhance
agricultural productivity and promote value addition in key agro-commodity chains. Located on a
130-hectare site in Adiabo Community, Odukpani LGA, Cross River State, the CR-SAPZ aims to
catalyze rural industrialization through modern infrastructure, reduce post-harvest losses, and create
jobs. The project is sponsored by the Federal Ministry of Agriculture and Food Security (FMAFS)
and supported by the African Development Bank (AfDB), with implementation led by the Cross
River State Government under a Public-Private Partnership (PPP) model.

The proposed Agro-Industrial Hub (AIH) in Adiabo in Odukpani Local Government Area of Cross
River State is a 130 ha of land, located along Tinapa-Adiabo Road, off the Calabar - Ikom Highway,
at latitude 5° 4'2.88"N: longitude 8°19'17.76"E, belonging to, and donated by, two Adiabo
communities of Adiabo Ikot Mbo Otu and Adiabo Esine Ufot, through the Adiabo Clan Council, to
the Government of Cross River State for the AIH project. The land was previously used by PAMOL
for rubber plantation, and recently restored to the community, on expiration of their tenor. About 80
ha are currently used by farmers for cultivation of cash crops like cassava, maize, rice, and melon
while 14 ha are light fallow bush and 36 ha occupied by riparian forest. Other communities, Ikot
Okon Archibong, and Ikot Okon are within 3 km radius of the proposed site, and they belong to the
Adiabo Clan.

The ESIA was commissioned to comply with the Environmental Impact Assessment Act Cap E12
LFN 2004 and the AfDB’s Integrated Safeguards System (ISS) 2024. Its core objectives are to
identify potential environmental and social impacts of the CR-SAPZ, evaluate their significance, and
propose mitigation and enhancement measures to ensure environmental sustainability, social
inclusion, and compliance with national and international standards.

The scope of the study includes an assessment of biophysical and socio-economic conditions,
stakeholder engagement, and the development of a comprehensive Environmental and Social
Management Plan (ESMP). Methodologies used include desk research, field sampling, socio-
economic surveys, stakeholder consultations, GIS mapping, and impact analysis using standardized
risk ranking matrices. A separate RAP with an LRP has been prepared for implementation.

A comprehensive framework of environmental and social governance under which the CR-SAPZ
project is being executed. It brings together the national, state, and international legal instruments,
institutional arrangements, and policy frameworks that guide the planning, implementation, and
monitoring of the Environmental and Social Impact Assessment (ESIA).

At the national level, emphasis is on the Environmental Impact Assessment (EIA) Act Cap E12 LFN
2004, which mandates environmental evaluations for projects with significant environmental
implications. The Federal Ministry of Environment (FMEnv) and the National Environmental
Standards and Regulations Enforcement Agency (NESREA) are identified as the primary regulatory
authorities. Other referenced legislation includes the Land Use Act of 1978, which governs land
tenure and acquisition, and various sectoral environmental regulations.
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In addition to Nigerian regulations, the project complies with international best practices and
development partner guidelines, particularly those of the African Development Bank (AfDB). The
AfDB’s Integrated Safeguards System (ISS) outlines operational safeguards related to
environmental sustainability, pollution prevention, resettlement, labor, and stakeholder engagement.
The project’s ESIA process aligns with these requirements through risk screening, stakeholder
consultations, and the development of an Environmental and Social Management Plan (ESMP).

On the institutional front, the framework defines the roles and responsibilities of federal, state, and
local government bodies, with provisions for oversight, enforcement, and collaboration. The Cross
River State Ministry of Environment, the State Environmental Protection Agency, and relevant
MDAs are key actors in this structure. Their engagement ensures that implementation aligns with
environmental sustainability, community welfare, and statutory compliance.

The structure of the report is laid out in nine chapters, beginning with this introduction and followed
by chapters covering project justification, legal frameworks, project description, environmental
baseline, potential impacts, and mitigation planning, environmental and social management plans
and a conclusion.

ES 2: Project Justification

The initiative is a response to persistent constraints in crop value chains within Cross River State—
challenges spanning low yields, poor market access, inadequate processing technologies, unreliable
infrastructure, and limited access to credit and extension services. These constraints have hindered
agricultural productivity, especially among smallholder farmers who dominate the rural landscape.

The CR-SAPZ project aims to revitalize the agricultural sector by addressing these systemic issues
through targeted investments in infrastructure, value addition, and market systems. Expected benefits
include enhanced food security, poverty reduction, employment creation, improved livelihoods, and
stimulation of both rural and national economies. Socioeconomic benefits are far-reaching: training
in Good Agricultural Practices, creation of out-grower schemes, post-harvest loss reduction, and
expanded access to domestic and international markets.

The benefits of the proposed project are detailed across three key stakeholder categories:

e Government: improved business environment, stronger investor confidence, and enhanced
revenue generation;

e Communities: employment, market access, improved road networks, capacity building, and
CSR-driven development;

e Investors: reduced operational costs, tax incentives, access to shared infrastructure, and
compliance-ready facilities meeting international food safety standards.

Revenue streams for the AIH include land and facility leasing, energy and water supply fees,
infrastructure maintenance, auxiliary services, and commercial ventures such as food courts,
advertisements, and weighbridge operations. The project also demonstrates strong potential for
profitable cassava and rice value chains, highlighting job creation opportunities across logistics,
processing, and export sectors, with high gender inclusiveness.
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Sustainability was evaluated through environmental, social, economic, and technical lenses. The
ESIA has embedded conservation strategies, climate-sensitive infrastructure designs, and
stakeholder engagement mechanisms. Social sustainability is supported through inclusion of
vulnerable groups, community hiring preferences, and livelihood restoration efforts. Economically,
the AIH promises improved return on investment, labor absorption, and expanded markets.
Technically, the project is deemed feasible due to its use of Best Available Technologies (BAT) and
support from an experienced international contractor.

Three development options were considered: no-project (rejected due to food insecurity risks),
delayed implementation (rejected due to inflation concerns and opportunity loss), and immediate
implementation (preferred for immediate and long-term benefits). For site selection, a GIS-based
Multi-Criteria Analysis (MCA) was conducted comparing four potential sites. Adiabo emerged as
the most suitable based on topography, access to markets, drainage, and land use, outperforming
alternatives like Mbarakom, Ikot Mbakara, and Ekpri Ikang.

ES 3: Project Description

The AlH, designed to host a wide range of facilities including processing zones, vocational centres,
warehouses, residential areas, and commercial spaces, totaling 130 hectares. will operate under a
Design, Build, and Operate (DBO) model, offering common-use infrastructure for agro-industrial
tenants. Its key features include a boundary fencing and perimeter security post, office buildings,
admin blocks, training and R&D centres, roads, drainage, water, sewage, electricity, solid waste
systems, cold storage, fuel stations, veterinary clinics, recreational areas

The internal setup includes flexible pavement roads (2,902m), stormwater drains (5,804m), power
substations (13 MVA demand), borewells, HDPE water networks, sewage treatment plants (STP,
500 KLD), and solar-powered street lighting. Roads are categorized into major (2-lane) and minor
(1-lane) with asphalt surfacing. Rehabilitation of Tinapa Road and construction of a flyover at the
Calabar-lkom Highway intersection are recommended to improve access and transport efficiency.

Water demand is projected at 6,900 m3/day (max 12,420 m3/day), sourced 50% from boreholes and
50% from surface water. A dual storage system and fire-fighting infrastructure are planned. The
estimated power load is 10.98 MW, with 1.098 MW reserved for solar hybrid systems. There will
be an additional telecommunication infrastructure for reliable connectivity.

Stormwater will be discharged via a dedicated channel into Calabar River. A combination of
roadside and main drains, culverts, and gravity-fed sewer pipes is planned. Domestic and industrial
wastewater will be treated via a packaged plant.

Waste types include construction debris, process waste, sludge, and recyclables. A color-coded
segregation system will be adopted. Waste not recovered by the contractor will be handled by Cross
River Waste Management Agency.

The project will use large volumes of cement, aggregates, pipes, and steel sections, and employ about
400 personnel of different categories, drawn from the local catchment areas, nationally and a few
expatriates. Equipment includes excavators, rollers, water tankers, cranes, and concrete pumps.
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A detailed construction scope flowchart and schedule are presented, covering road works, utilities,
and building structures which will span 24 months. Maintenance plans are included in the DBO
contractor’s Facility Management Plan.

ES 4: The Existing Environment

The study was conducted using a structured, multidisciplinary methodology that combined field
sampling, stakeholder engagement, and desktop research. Data collection spanned both wet and dry
seasons, with fresh fieldwork in June 2025 and validation through secondary sources.

Environmental baseline assessments covered air, water, soil, vegetation, and sediment quality,
alongside geophysical investigations and community health surveys. All sampling and laboratory
analyses adhered to national and international standards (FMEnv, APHA, EPA, ASTM), with strict
QAJQC protocols ensuring data integrity.

The field sampling campaign was designed to generate accurate baseline data across key
environmental and social indicators. Its core objective was to assess the prevailing ecological and
community health conditions in the project area, forming a scientifically grounded reference for
impact prediction and mitigation planning.

The scope of sampling extended across multiple domains, including air quality and noise levels (10
measurement points plus 1 control), soil characteristics (5 samples plus 1 control), surface and
groundwater quality (four each plus 1 control), hydrobiology, fisheries resources, wildlife diversity,
vegetation structure, geology, hydrogeology, and community health and socioeconomic conditions.
This comprehensive coverage ensured that both natural ecosystems and human populations were
fully represented in the environmental baseline.

Laboratory analyses were conducted at the Ministry of Science and Technology Laboratories in Uyo,
Akwa Ibom State, applying methodologies approved by Nigeria’s Federal Ministry of Environment
(FMEnv) and international standards such as APHA, EPA, and ASTM. To safeguard data reliability,
key parameters like pH, conductivity, temperature, and total dissolved solids (TDS) were measured
in-situ, using calibrated instruments, reducing error associated with sample transportation and delay.

Air Quality and Noise

Ambient air quality analysis revealed that most pollutant concentrations were within permissible limits.
However, exceedances of sulphur dioxide (SO2), nitrogen dioxide (NOz), and carbon monoxide (CO)
were recorded near biomass combustion areas, primarily linked to local cooking and fish-smoking
activities. Noise levels were slightly above NESREA daytime thresholds in market areas but remained
within limits in residential zones.

Meteorology and Climate

The project area experiences a humid tropical climate with average temperatures around 27°C, annual
rainfall exceeding 3,000 mm, and high relative humidity. Prevailing winds are weak to moderate,
predominantly from the northwest and southwest. These conditions favor agricultural productivity but
require climate-resilient infrastructure to mitigate flooding and humidity-related risks to industrial
operations.
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Water and Sediment Quality

Groundwater samples were generally potable and met WHO standards, while surface water samples
showed microbial contamination and elevated iron concentrations, necessitating treatment before use.
Sediment samples exhibited stable chemical composition, low trace metal content, and minimal organic
contamination, classifying them as unpolluted under USEPA guidelines.

Soil and Geology

Soils are mainly sandy loams of the Benin Formation, slightly acidic, and moderately drained. They are
suitable for agricultural use but require nutrient enrichment for intensive cropping. The area is
geotechnically stable with low risk of erosion when managed properly.

Ecology

The vegetation is a mosaic of farmlands, fallow lands, and regenerating secondary forest. Biodiversity
studies recorded moderate floral and faunal diversity with some species of conservation interest such
as the hooded vulture and chimpanzee. Aquatic biodiversity in the Calabar River was diverse, with
healthy plankton and fish populations and no significant pollution effects observed.

Socioeconomic and Health Conditions

Adiabo communities are agrarian, relying primarily on farming, fishing, and petty trading.
Infrastructure is limited, with poor access roads, inadequate water supply, and non-functional healthcare
facilities. Common health issues include malaria, diarrheal diseases, and hypertension. Despite
awareness of health risks, access to medical services remains low. The communities expressed strong
support for the project, anticipating employment, improved infrastructure, and social amenities, while
requesting fair compensation and environmental safeguards.

Stakeholder Engagement

Stakeholder consultations were central to the process, involving host communities and regulatory
bodies to foster transparency, secure consent, and integrate local perspectives. This inclusive approach
enhanced community ownership and minimized resistance.

Stakeholder mapping identified three categories: primary stakeholders — directly affected communities
(Adiabo Ikot Mbo Otu and Adiabo Esine Ufot), secondary stakeholders — regulatory agencies (FMEnv,
NESREA, etc) and other relevant MDAs, development partners, Odukpani local government council,
and private sector actors, and tertiary stakeholders — NGOs, civil society, academic institutions, and
media organisations.

Preliminary consultations during the ESIA preparation stage (May—July 2025) included stakeholder
engagement / scoping workshop for all the categories of stakeholders on 17 June 2025 at Hogis Hotel,
Calabar. Also, town hall meetings, focus group discussions, key informant interviews, and socio-
economic surveys were held in Adiabo Ikot Mbo Otu and Adiabo Esine Ufot, the two communities
within the 3 km area of influence. Stakeholders, especially the PAPs and the Adiabo communities
welcomed the proposed AIH but raised fears of project abandonment like a few other projects in the
area that were not completed and operational. They expressed their expectations for project completion,
and for local employment and inclusivity, fair compensation, market access, skills training, improved
road and water infrastructure, and environmental protection measures.
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The engagement strategy is designed for each phase of the project. A mix of engagement tools like
community meetings, focus groups, local media, printed materials, social media, and liaison offices will
ensure inclusivity and reach.

The FMEnv shall disclose the ESIA for 21 official days and place paid announcements in two national
dailies and local radio station while AfDB shall disclose the cleared ESIA and other ancillary
instruments on its website. Communication channels will be adapted for different audiences, including
local languages and accessible formats for vulnerable groups. Monitoring disclosure effectiveness will
involve surveys, meeting attendance records, and third-party reviews.

Grievance Redress Mechanism

A structured Grievance Redress Mechanism has been designed to provide multiple accessible
channels for lodging complaints, establish a structured process for receiving, recording, and
addressing grievances, ensure PAPs and vulnerable groups have equal access to resolution
mechanisms, promote timely and transparent resolution of issues, and strengthen accountability of
the CR-SAPZ, DBOC, and relevant public institutions.

The GRM will operate at multiple levels - starting with the Community Liaison Officer (CLO) as the
first point of contact, escalation to the Grievance Redress Committee (GRC) at the project level, and
further referral to state or national authorities, when necessary.

ES 5: Associated and Potential Impacts

The ESIA identified and evaluated potential environmental and social impacts across all project phases
using gqualitative and quantitative risk analysis. Impacts were categorized as low, medium, or high based
on significance, duration, reversibility, and mitigation feasibility.

Pre-Construction Phase: Key concerns include land acquisition, displacement of about 145 farming
households, and potential community conflicts. Social risks such as population influx, sanitation
challenges, and increased demand for local resources were also identified.

Construction Phase: Adverse impacts include vegetation loss, erosion, sedimentation, noise, dust, water
pollution, and occupational safety risks. Construction waste and poor site management could further
degrade the environment if not properly controlled. On the positive side, local employment and
economic stimulation are expected to improve household incomes.

Operational Phase: During operation, potential impacts include emissions from industrial activities,
solid waste generation, increased traffic, and social vices associated with population growth.
Nevertheless, significant positive outcomes are anticipated, including long-term employment, enhanced
trade, and improved local infrastructure.

Decommissioning Phase: At the end of the project’s life cycle, demolition and dismantling activities
may generate dust, waste, and noise. However, site restoration and vegetation re-establishment will help
return the area to stable ecological conditions.

ES 6: Mitigation Measures

Mitigation measures are designed to minimize negative impacts and enhance positive outcomes
throughout the project’s life cycle. These include implementing a comprehensive Resettlement Action
Plan (RAP) and Livelihood Restoration Program (LRP) for affected farmers, enforcing erosion and dust
control measures, ensuring proper waste management, conducting periodic air and water monitoring,
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and establishing robust occupational health and safety systems. Social mitigation includes local hiring,
gender-sensitive employment, community engagement, and continuous awareness campaigns. The
measures are fully integrated into the Environmental and Social Management Plan.

ES 7: Environmental and Social Management Plan (ESMP)

The ESMP translates the ESIA’s recommendations into implementable actions, specifying monitoring
indicators, institutional responsibilities, and budgetary provisions. Implementation will be led by the
CR-SAPZ State Project Implementation Unit (SPIU) with support from the Design—Build—Operate
Contractor, Cross River State Ministry of Environment, FMEnv, AfDB, and independent auditors.
Capacity-building programs will enhance the knowledge of project officers, contractors, and
community representatives on environmental management, emergency response, and stakeholder
relations. Periodic environmental audits and performance monitoring will ensure compliance. The plan
also integrates a Stakeholder Engagement Plan (SEP) for continuous dialogue and a Grievance Redress
Mechanism (GRM) to resolve community concerns promptly.

ES 8: Decommissioning and Abandonment

The decommissioning plan provides for environmentally responsible closure of the project. Activities
include dismantling of equipment, removal of temporary structures, safe disposal of waste, soil
remediation, and re-vegetation. Health and safety protocols will be observed, and local communities
will be engaged to ensure smooth transition and possible reuse of the site for compatible purposes.

ES 9: Conclusion and Recommendations

The ESIA concludes that the proposed Agro-Industrial Hub at Adiabo is environmentally feasible,
socially beneficial, and economically viable. The project will contribute significantly to food security,
poverty reduction, and rural development in Cross River State. Potential adverse impacts are site-
specific, mostly reversible, and can be effectively managed through diligent implementation of the
ESMP, RAP, SEP, and GRM.

The report recommends strict adherence to environmental and social safeguard requirements of FMEnv
and AfDB, regular monitoring and reporting, continued stakeholder engagement, and institutional
capacity strengthening. By implementing these measures, the AIH project will advance sustainable
agricultural industrialization in Cross River State while preserving the ecological integrity and
wellbeing of its host communities.
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1. INTRODUCTION
1.1 Background to the Study

The proposed Agro-industrial Hub located in Adiabo, Odukpani Local Government Area of Cross River
state is part of the Special G Zones (SAPZs, a Federal Government of Nigeria’s initiative driven by the
Federal Ministry of Agriculture and Food Security (FMAFS) in collaboration with state governments,
development partners, relevant federal ministries, departments and agencies (MDAS), and private investors
and funded by the African Development Bank (AfDB), Islamic Development Bank (IsDB), International

Fund for Agricultural Development (IFAD), and contributions from the Federal and State Governments.

This program aims to achieve greater economic diversification and promote long-term sustainable
development. The Special Agro-Industrial Processing Zones program is a five-year program that is
designed to develop multiple clusters of Agricultural Transformation Centres (ATCs) and Agro-Industrial
Hubs (AlHs) within major clusters of high agricultural production, where functional infrastructures like
roads, power, water, communication are provided to attract private investment into modern Agro-industrial

processing and value addition to locally produced crops, livestock and related agribusiness activities.

The establishment of SAPZs in Nigeria will boost the structural transformation of the economy by providing
opportunities for public and private sector investment in agriculture, and when fully operational, the SAPZs
will enhance national food and nutritional security, optimize the export of value-added agricultural

commodities and improve the quality of livelihoods through wealth creation for rural farming communities.

The first phase of the SAPZ Program will be implemented in seven (7) states - Cross River, Imo, Kaduna,
Kano, Kwara, Ogun, and Oyo, and the Federal Capital Territory (FCT). The Program is valued at USD
538.05 million (net taxes).

The SAPZ will consist of two key components: Agricultural Transformation Centres (ATCs) and Agro-
Industrial Hubs (AIHSs) across the participating states and the FCT. Each AlH, depending on the land area,
may require Environmental Impact Assessments (ESIAs) and Resettlement Action Plans (RAPS), or
Livelihood Restoration Plans and other relevant environmental and social safeguards instruments,

depending on the requirements of the funding partner.
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1.2  Proposed Project Location

The proposed Agro-Industrial Hub (AIH) in Adiabo in Odukpani Local Government Area of Cross River
State (Figure 1.1 to 1.2) is a 130 ha of land, located along Tinapa-Adiabo Road, off the Calabar - Ikom
Highway, at latitude 5° 4'2.88"N: longitude 8°19'17.76"E (Figure 1.3), belonging to and donated by two
Adiabo communities of Adiabo Ikot Mbo Otu and Adiabo Esine Ufot, through the Adiabo Clan Council,
to the Government of Cross River State for the AIH project. The land was previously used by PAMOL for
rubber plantation, and recently restored to the community, on expiration of their tenor. About 80 ha are
currently used by farmers for cultivation of cash crops like cassava, maize, rice, and melon while 14 ha are
light fallow bush and 36 ha occupied by riparian forest.

As part of compliance with the Environmental Impact Assessment Act (Cap E12 LFN 2004) and AfDB
Operational Safeguard 2 (Involuntary Resettlement), a comprehensive Resettlement Action Plan (RAP)
accompanied by a Livelihood Restoration Plan (LRP) has been prepared for project-affected households
who will experience loss of farmland or livelihood. These plans provide for fair compensation at full
replacement cost, provision of alternative livelihood opportunities, and priority employment during
construction and operations.

No physical displacement or relocation of residential structures is anticipated since the project site
comprises farmlands rather than settlement areas. Economic displacement impacts have been assessed and
mitigation will be implemented before commencement of construction. The RAP/LRP implementation will
be monitored by the CR-SAPZ State Project Implementation Unit (SPIU) in collaboration with the Federal
Ministry of Environment (FMEnv), Cross River State Ministry of Environment (CRSMEnv), and the
African Development Bank (AfDB) to ensure that all affected persons are adequately supported and their

livelihoods fully restored.

The project site bordered southward at latitude 5° 3'52.81"N; longitude 8°19'25.05"E, a distance of 200m
from government secondary school Adiabo while northward, the project area border at latitude 5° 4'4.07"N;
longitude 8°19'33.06"E adjacent Banga Camp. At extreme north-western end, the project site bordered at
latitude 5° 4'38.92"N; longitude 8°19'5.11"E close to stationaries materials while at the extreme south-

western end, the proposed site bordered at latitude 5° 4'6.10"N; longitude 8°18'41.25"E (Figure 1.). A
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tributary of the Cross River traverses the project site before joining the Cross River at latitude 5° 3'29.64"N;
longitude 8°18'20.14"E. Major landmarks near the project site include: Government Secondary School
Adiabo located 200m southward, Adiabo townhall located 600m south of the project site, Tinapa water
park at 1,700m southward, Banga Camp located 250m northward, Marygold International boarding school
located 880m northward, Adiabo power sub-station located 1500m northward. The distance from Tinapa

junction to the project site is approximately 3,000 metres.

1.3 Proponent’s Intent & ESIA Objective

The proposed project is expected to have both negative and positive impacts on the environment and people
of the area and it is recognized that comprehensive planning and management of environmental and
socioeconomic issues are essential to the execution of any successful project. As such, the ESIA process
seeks to fully integrate environmental and socioeconomic considerations into the life cycle of the proposed

project.

CR-SAPZ, the proponent, therefore, has undertaken this Environmental and Social Impact Assessment
(ESIA), in parallel with the conceptual design of the project, to ensure that any identified adverse impacts
are addressed in the detailed design and mitigated during the development stages which involves site

preparation, construction, commissioning, operation, decommissioning and abandonment.

The purpose of this ESIA is to assess the potential and associated impacts of the project and project-related
activities on the environment (including biophysical, and socioeconomic resources), and where applicable
to proffer measures to enhance positive impacts and to avoid, reduce or mitigate (compensate) negative
impacts to the environment; and develop cost-effective environmental and social management plans to

make the proposed project sustainable.
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Figure 1.1 depicts the Nigeria’s country (FMEnv) ESIA process that has been adopted for the preparation
and implementation of the ESIA of the proposed AIH project.
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1.4 Terms of Reference of the EIA

The Terms of Reference (ToR) for the ESIA was prepared and submitted to the Federal Ministry of
Environment (FMEnv) after the scoping exercise for approval in line with the requirements of the
National EIA Procedural Guidelines. The ToR defined the objectives, and outlined the scope, approach,
methodology and reporting format for the ESIA. The FMEnv ‘s letter conveying approval for ESIA ToR
for the project is attached as Appendix 1.1 to this report.

1.5 Statutory (Legal and Administrative) Framework

The legal, regulatory and policy framework for carrying out the ESIA of the proposed project is
contained in the applicable acts and regulations of the Federal and State Government, statutes and
international conventions to which the Nigerian Government is a signatory. Various environmental
studies and related strategic initiatives would meet or surpass the relevant Nigerian and international

environmental legislative requirements and guidelines. These include but not limited to:

1.5.1 Federal Ministry of Environment

Act 58 of 1988 established the Federal Environmental Protection Agency (FEPA) as the chief regulatory
body for environmental protection in Nigeria. The Act establishing FEPA placed on it the responsibility
of ensuring that all industries meet the limits prescribed in the national guidelines and standards and the
associated various regulations of environmental pollution management in Nigeria (e.g. effluent
limitation, management of solid hazardous waste, etc.). FMEnv may update the National Guidelines

and Standards from time to time.

The Federal Government released the Environmental Impact assessment (EIA) Act CAP E12 LFN 2004.
The Act makes the ESIA process mandatory for any major development project and prescribes the

procedures for conducting and reporting EIAs.

1.5.2 FMEnv’s Guidelines on ESIA

Federal Ministry of the Environment developed National ESIA procedures following the enablement of

the EIA Act CAP E12 LFN 2004. The procedure indicates the steps to be followed from project
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conception to commissioning to ensure that the project is implemented with maximum consideration for

the environment.

1.5.3 ESIA Sectoral Guidelines of the Federal Ministry of Environment

Federal Environmental Protection Agency (FEPA) was established by Act 58 of 1988 to monitor and
prevent the pollution of the environment following the Koko toxic waste dump incident. This status
empowered the then FEPA to prepare Environmental Guidelines and Standards as instruments for
prevention of environmental pollution. This Act also gives specific powers to FMEnv to facilitate
environmental assessment of projects. In addition, FMEnv regulations S.1.8, S.1.9 and S.I1.15 of 1991
provides guidelines and standards for the following:

= Solid and Hazardous waste management

= Effluent limitations

= Pollution abatement in industries generating waste.
In September 1995, EIA Sectoral Guidelines for proposed projects in Nigeria were published. The
guidelines are intended to assist the proponent to conduct proper and detailed ESIA in compliance with the
EIA Act of 1992. The procedure for EIA involves the project proposal stage where the project proponent
officially notifies FMEnv of the proposed project. This proposal is to contain concise information of the
project including a land use map. The legal and regulatory framework for carrying out ESIA of the proposed
project are contained in relevant national statutes and international environmental conventions to which
Nigeria is a signatory.

This stage is followed by the screening phase, whereby an Initial Environmental Examination (IEE) is

executed by the FMEnv then the projects are assigned into categories based on the following criteria:

= Magnitude
= Extent or Scope
= Duration and Frequency
= Risks
= Potential Environmental Impacts
Another stage of FMEnv’s ESIA procedure is the scoping stage, the main feature of which the proponent

is required to submit the Terms of Reference (TOR) for the proposed ESIA. In some cases, the FMEnv may
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demand a Preliminary Assessment Report from the proponent to assist in vetting the scope and the TOR of
the proposed ESIA.
This stage is followed by:

= Actual Implementation of the ESIA

= Preparation of Draft Report

= Final ESIA Report

= Review Process and Approval/Certification.

= Apart from the general EIA Guidelines, the Ministry has issued sectoral guidelines for ESIA in

different infrastructural sectors.

1.6 Institutional Framework

A summary of other authorities with the mandate to implement aspects of Nigerian legislation over

aspects relating to the Project are provided in this Section.

1.6.1 Federal Ministry of Environment (FMEnv)

FMEnwv is the principal authority for the regulation and enforcement of environmental laws in Nigeria. The
EIA Act, established by the Ministry, which ensures that all development and industrial activities,
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 and when these
are released by the Ministry. Further to the Mandate, FMEnv developed laws/ guidelines on various sectors
of the national economy including the Environmental Impact Assessment (EIA Act CAP E12, LFN 2004)
Act and procedures for evaluating EIA reports. Furthermore, in September 2021, through Official Gazette
No. 105, Vol 108, the Federal Republic of Nigeria published S.1. No. 109, Environment Impact Assessment
Procedures and Charges Regulations. This ESIA will consider these regulations, which outlines the EIA
procedure from project conception to commissioning and describes the requisite follow up activities.
FMEnv consults with State Ministries of Environment and their Environmental Protection Agencies during
the EIA permitting process. In addition, other regulatory agencies/authorities with oversight over specific

industries have also issued guidelines to regulate the impact of such industries on the environment.
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1.6.2 National Environmental Standards and Regulation Enforcement Agency (NESREA)

The National Environmental Standards and Regulations Enforcement Agency (NESREA) were

established in 2007 by the Federal Government of Nigeria as an Agency of 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 development projects.

1.6.3 National Regulatory Framework

The national policies and regulations included in Table 1 have E&S implications that pertain to the Project

and associated ESIA in

Table 1.1 National Policies and Regulations and the Applicability thereof.

Table 1.1: National policies and regulations and the application

Governing Description Applicability

Documents

National Policies

National Policy | The National Policy on the Environment, | In line with the aims of the policy, this ESIA

on the | 1989 (revised 1999 and 2017), provides a | includes an assessment of impacts to the

Environment, national mechanism for routine | physical, biological and Socioeconomical

1989 coordination and consultation among | environments related with the different
various tiers of local, state, and federal | phases of the Project. Moreover, this ESIA
government to improve the development | includes mitigation measures and an
and implementation of environmental | associated Environmental and Social
policy as well as establish effective | Management and  Monitoring Plan
relationships. In doing so, this Policy aims | (ESMMP) that aim to avoid
to achieve sustainable development through | /minimise/manage the severity of identified
conserving the environment and natural | impacts.
resources, raising public awareness between | Once the ESIA is approved by the FMEnv,
environmental resources development, | CR-SAPZ will need to implement the
maintaining, and enhancing ecosystem | commitments included and conduct periodic
processes, and co-operating with other | audits to ensure continuous improvement.
countries, organisations, and agencies to
reduce  transboundary  environmental
degradation.

The National | The National Gender Policy, 2021 presents | This ESIA process has (and continues) to be

Gender Policy, | a set of minimum standards to meet the | undertaken to ensure effective, transparent,

2021 mandate for gender equality, good | and timely stakeholder engagement.
governance, accountability, and being | Moreover, it will be structured such that all
socially responsive to the needs of | stakeholder engagement activities will take
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Governing
Documents

Description

Applicability

vulnerable groups. The policy builds on the
revision of the NGP, 2007 to respond to
emerging issues across the sectors since
2006 and to incorporate current gender gaps
to fulfil Nigeria’s commitment to such
global agenda as the SDGs. The strategic
policy objectives are to bridge gender/social
inclusion gaps, achieve parity in all spheres,
to protect women’s human rights, and
mitigate sexual and gender-based violence
through appropriate buffers and related
services.

into consideration in gender sensitivities,
particularly when engaging with local
communities.  Moreover, the ESIA
considers gender equality in recruitment and
that no employee or job applicant
discriminated against on the basis of his or
her gender, marital status, nationality,
ethnicity, age, religion or sexual orientation.

National Policy
on Occupational
Safety and
Health, 2021

The Occupational Safety and Health policy
strengthens the National Labour Policy and
extant labour legislations, provisions Cap
126, the workmen’s Compensation Act Cap
470, Trade Union Act Cap 126, Trade
Dispute Act Cap 432, wages Board and
Industrial Councils Act 466 and the Labour
Act Cap 198, and other relevant Laws of the
Federation of Nigeria. The goal of the policy
is to facilitate improvement of occupational
safety and health performance by providing
the framework for participative
occupational safety and health protection of
workers including the most vulnerable
groups in all sectors of economic activities.

The safety, health and welfare of all the
workers associated with the Project will
need to be addressed in line with all the
provisions of this Policy throughout the
Project lifecycle (construction, operational
and decommissioning phases).

National Policy
on Solid Waste
Management,
2022

The National Policy on Waste Management
2022 provides a guidance for efficient and
sustainable solid waste management in
Nigeria. The policy objective is to provide a
national  direction on solid waste
management for the Federal, States, Local
governments, private sector, and all
stakeholders. In doing so, the policy aims to
promote a healthy and aesthetically
satisfactory environment by ensuring
effective, sustainable, safe, and sanitary
solid waste management.

The Project, during the construction,
operational and decommissioning phases,
will generate wastes, which will need to be
disposed of as per the guidelines in this
Policy. The ESMMP will consider these
regulations and includes a section on solid
waste management.

National
Environmental
Sanitation

This Policy serves as the instrument for
securing sustainable quality environment
for good health and social wellbeing of
present and future generations.

This ESIA process will be undertaken to
cover events that could impinge on
sanitation, hygiene, and health.

ESIA of the proposed Agro-industrial Hub, Adiabo
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Governing
Documents

Description

Applicability

Policy, 2005
(revised 2018)

The Agriculture
Promotion
Policy, 2016

The Agriculture Promotion policy builds on
achievement of Agriculture Transformation
Agenda (ATA), 2011-2015 and was
readjusted to solve challenges faced by
implementation of ATA and highlight
Federal government (in partnership with
State Government) priorities in the
agricultural sector.

In line with this policy, CR-SAPZ is
required to abide to climate change and
environmental sustainability in its operation
and participation in agricultural promotion.

General Environmental

Environmental
Impact

Assessment Act
86 of 1992
(amended by

This is the primary governing Act for EIA
in Nigeria. The Act establishes a procedure
and methodology to be followed to
undertake an EIA. Section 2 (2) of the Act
requires that an EIA must be undertaken in

As the proposed Project will entail an EIA
in line with the provisions of the EIA Act is
therefore required prior to the project
commencing. Accordingly, an ESIA is
proposed to be carried out in line with the

EIA Act CAP | accordance with the Act when the extent, | requirements of this Act and has further
E12 LFN 2004) | nature, or location of the proposed projector | considered the Environment Impact
and  regulation | activities is likely to affect the environment | Assessment Procedures and Charges
2021 significantly. Regulation, 2021, CR-SAPZ shall be
required to commit to implementing the
commitments included in the ESMMP
which will be laid out in the proposed ESIA
Report and any other conditions as laid out
by FMEnv, should an ESIA licence be
issued for the Project.
National FMEnv developed the National EIA | This ESIA will be undertaken to comply with
Environmental Procedural Guidelines in response to the | the requirements of these Guidelines. CR-
Impact establishment of the EIA Act. The | SAPZ shall be required to commit to
Assessment Procedural Guidelines assists proponents in | implementing the resultant ESMMP and any
Procedural and | conducting detailed E&S assessments by | other conditions stipulated by FMEnv.
Sectoral providing an overview of the baseline

Guidelines, 1994

information,  key  issues,  impacts,
mitigation, and management plans to be
considered as part of the EIA.

The National
Environmental
(permitting &
Licensing
System)
Regulation, 2009

The purpose of this regulation is to enable
consistent application of Environmental
Laws, Regulations and Standards in all
sectors of the economy and geographical
regions.

In line with these regulations, the ESIA will
consider the  Environmental  Laws,
guidelines, standards, and regulations in
Nigeria during all Project phases.

Waste and Pollution
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National These Regulations impose restrictions on | The Project, during the construction,
Environmental the release of toxic substances into the | operational and decommissioning phases,
(Pollution environment and stipulate requirements for | will generate wastes, which will need to be

Abatement in
Industries  and

pollution monitoring units, machinery for
combating pollution, and contingency plans

disposed of as per the guidelines in these
Regulations. The ESMMP will consider

Facilities to be implemented by industries. these regulations and includes a section on
Generating the management of both non-hazardous and
Wastes) hazardous wastes.

Regulations,

1991, S.1.9

National The  National  Effluent  Limitation | The Project, during the construction,
Environmental Regulation, S.1.8 of 1991 (No. 42, Vol. 78, | operational and decommissioning phases,
Protection August 1991) makes it mandatory for | will generate waste effluent, which will
(Effluent industries such as waste generating facilities | need to be managed per the guidelines in
Limitation) (including research institutes, clinics, hotels | these Regulations. This regulation requires

Regulation 1991,
S.1.8

etc.) to install pollution prevention and
pollution abatement equipment on site. The
regulation is specific for each category of a
waste generating facility with respect to
limitations of solid and liquid discharges or
gaseous emissions into the ecosystem.
Appropriate penalties for contraventions are
also specified in the regulation.

the Project to install anti-pollution
equipment for the detoxification of effluent
and chemical discharges emanating from its
activities and specify selected wastewater
parameters for the industries in the First
Schedule to the Regulations.

National
Environmental
(Management of

This instrument regulates the collection,
treatment, and disposal of solid and
hazardous waste streams from municipal

The Project, during the construction,
operational and decommissioning phases,
will generate wastes, which will need to be

Solid and | and industrial sources. It gives a | managed and disposed of as per the
Hazardous comprehensive list of chemicals and | guidelines in these Regulations. The
Wastes) chemical waste by toxicity categories. The | ESMMP will consider these regulations and
Regulations, regulation requires the project proponent to | includes a section on the management of
1991, S.1.15 practice waste segregation (at source) and | both non-hazardous and hazardous wastes.

engage the services of a government-

approved waste management agents for

appropriate waste disposal throughout the

project’s life cycle.
National This Regulation aims to adopt sustainable | The provisions included in this Regulation

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

and environment-friendly practices in
environmental  sanitation and  waste
management to minimise pollution.

have been considered as part of the Project
ESMMP.

Soils and Water
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Governing Description Applicability
Documents
National The overall objective of this Regulationisto | The provisions included in these

Environmental
(Soil Erosion and

ensure that projects developed on sites that
are vulnerable to flooding, including

Regulations will need to be considered by
CR-SAPZ as part of Project Engineering

Flood Control) | facilities that serve such projects, are | designs.

Regulations, protected against flooding by appropriate

2011,S.1.12 design at the time of initial construction.

National The purpose of these Regulations is to | The Project will be associated with waste

Environmental
(Surface and
Groundwater
Quality Control)
Regulations,
2011, S.1.22

enhance and preserve the physical, chemical

and biological integrity and to maintain

existing use of groundwater and surface

water resources. The standards contained

herein provide for the protection of surface

and ground water from pollutants so that the

waters shall be protected, used, developed,

conserved, managed, and controlled in ways

that take into account:

= Citizens right of access to clean water
and sanitation;

= Protection of aquatic ecosystems and
long-term sustainability of water
resources; and

= Reduction and prevention of pollution
and degradation of surface water
resources and recognition of
preventive, precautionary, and polluter-
pays-principles.

generation, more specifically solid and
effluent wastes, which should be managed
and disposed of in an environmentally
friendly manner to avoid any form of
pollution, including water pollution. This
ESIA and associated ESMMP will consider
these regulations.

Water Resources
Act, CAP W2
LFN, 2004

This Act is aimed at promoting the optimum
planning, development, and use of Nigeria's
water resources; ensuring the coordination
of activities that are likely to influence the
quality, quantity; distribution, use, and
management of water; providing the
application of appropriate standards and
techniques for the investigation, use,
control, protection, and management of
water resources; and facilitating technical
assistance and rehabilitation for water
supplies.

In line with the requirements of this Act,
CR-SAPZ will need to safeguard the
integrity water systems within and
surrounding the Project area throughout the
implementation of the Project. This includes
implementing proper waste management to
prevent water pollution during the
construction, operational and
decommissioning phases.

Climate Change

Climate Change
Act, 2021

The Climate Change Act provides a legal
and institutional framework for reducing
GHG emissions in Nigeria. The objective of
the law is to establish a framework for

In line with the requirements of this Act, this
ESIA will consider the climate change
adaptation requirements for the Project and
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Governing
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Description

Applicability

reducing GHG emissions and to embed
climate change actions into national plans
and programmes. The Act establishes the
National Council on Climate Change
(NCCC), which will be delegated the
authority to make policies and decisions on
all matters relating to climate change in
Nigeria. The NCCC is directed to
collaborate with the Federal Inland Revenue
Service (FIRS) to develop a carbon tax in
Nigeria. The proceeds from the carbon tax
will go to the Climate Change Fund
established under the Act. The Fund is to be
used for the administration and general
operation of the NCCC, the funding of
innovative climate change mitigation and
adaptation projects, conducting assessments
of climate change impacts on vulnerable
communities, and incentivizing  the
transition to clean energy.

management relating to GHG emissions
during all Project phases.

Air Quality

National
Environmental
(Air Quality and
Control)
Regulations,
2021, S.1.88

The objective of the Regulations is for the
prevention, control, and reduction of air
pollution to ensure clean and healthy
ambient air. It provides for the
establishment of emission standards for
various sources such as mobile sources
(e.g., vessels, motor vehicles) and stationary
sources (e.g., industries). Emission limits
for different areas and facilities have been
set. The regulations make provision for
designating controlled areas and the setting
of objectives of air quality management
plans for these areas.

The Project, during the construction,
operational and decommissioning phases,
will generate air emissions. As part of this
ESIA process, an air quality study will be
undertaken. The primary objective of the air
quality study is to consider and assess the
potential impacts which the Project may
have upon existing air quality, during both
construction and operational phases. The
assessment of construction impacts focuses
on the potential effect of construction dust
and  construction-related  combustion
emissions (including vehicles) at existing
sensitive receptor locations immediately
adjacent to the Project. The assessment of
operational impacts focuses on the potential
negative effects of pollutants from a variety
of sources. Impacts of emissions on air
quality have been quantified by comparison
of the predicted maximum concentrations
with the Project applicable air quality
standards (which have considered these
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Governing Description Applicability

Documents
Regulations). Moreover, the ESMMP
includes specific controls to mitigate air
quality emissions.

Noise

National The Regulation highlights the permissible | The Project, during the construction,

Environmental
(Noise Standards
and Control)
Regulations,
2009, S.1.35

noise levels to which a person may be
exposed, control and mitigate noise, permits
for noise emissions above acceptable levels
and enforcement maximum permissible
noise levels a facility or activity to which a
person may be exposed to.

operational and decommissioning phases,
will generate noise. As part of this ESIA
process, a noise study will be undertaken.
The study will consider noise emissions at
the potentially most affected noise sensitive
receiver (NSR) locations in proximity to the
Project. The Project will be required to
comply with these Regulations to promote a
healthy and safe working environment
throughout all Project phases. Noise impacts
have been quantified by comparison of the
predicted maximum concentrations with the
Project applicable noise standards (which
have considered these Regulations).
Moreover, the ESMMP includes specific
controls to mitigate noise emissions.

Biodiversity

National
Environmental
(Control of Alien
and Invasive
Species)
Regulations,
2013, S.1.32

This regulation seeks to prevent the decline
and minimise the modification and
destruction of the ecosystem and human
health caused by alien and invasive species.

This ESIA and associated ESMMP will
consider a range of potential ecological
impacts associated with the Project,
including the control of invasive alien plants
in the immediate Project area and surrounds.

Endangered
Species Act CAP
E9 LFN, 2004 as
amended 2016

This Act prohibits, except under a valid
license, the hunting, capture, or trade-in
animal species, either presently or likely
being in danger of extinction, and defines
the liability of any offender under this Act.
It also provides for regulations to be made
necessary for environmental prevention and
control regarding the purposes of this Act.

These regulations have been considered in
the biodiversity study for the ESIA and
associated ESMMP.

Health and Safety and Labour

Employment
Laws and
Regulations
Nigeria 2023

The Employment Laws and Regulation
2023 strengthen employment laws as stated
in the constitution of the Federal Republic
1999, the Labour Act 2004, Federal and
State laws that relate to labour and

CR-SAPZ will be bound to abide to Nigeria
labour and employment laws and regulation
during its Project lifecycle.
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employment, and international conventions,
treaties and protocols relating to labour and
employment, industrial relations or matters
connected therewith that have been ratified
by Nigeria.

Factories  Act,
CAP F1 LFN
2004

The Factories Act 1990 (amended in 2004)
is the primary law regulating the health,
safety and welfare of workers in the
country’s factories. The Law holds
management and  staff  personally
responsible for violations of the provisions
in the Act.

The safety, health, and welfare of all the
workers associated with the Project will
need to be addressed in line with all the
provisions of this Act throughout the Project
lifecycle.

Labour Act, CAP

Nigeria has ratified all core International

CR-SAPZ will be bound by this Act to abide

L1 LFN 2004 Labour Organisation Conventions. The | to its stipulation on employee management
Labour Act 1990 (amended in 2004) is the | and remuneration during its construction
primary law protecting the employment | and operational phases.
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.

Trade  Unions | This Act contains provisions with respectto | The Proponent will respect workers’ rights

Act, 2005 the formation, registration, and organization | to join (or not join) unions of their choice
of trade unions. It includes stipulation of | and to engage with those unions which
‘equal pay for equal workers without | workers are members of in relation to
discrimination on account of sex, or any | collective bargaining, disciplinary
other ground whatsoever’. proceedings, and retrenchment of workers.

National The Act prescribes the national minimum | CR-SAPZ will abide to the stipulation of

Minimum Wage | wage and provides for a legal framework for | this Act on employee remuneration during

Act, 2019 a seamless review of the stated national | the Project lifecycle.
wage.

Employee This Act repeals the Workmen’s | The safety, health, and welfare of all the

Compensation Compensation Act W6 LFN 2004 and | workers associated with the Project will

Act, 2010 makes comprehensive provisions for | need to be addressed in line with all the

payment of compensation to employees that
suffer from occupational diseases or suffer
injuries from accident at workplace or in the
course of the employment.

provisions of this Act throughout the Project
lifecycle.

Pension Reform
Act, 2014

This Act makes provision for the
contributory pension scheme for public and
private sectors in Nigeria.

CR-SAPZ will be bound by this Act to abide
to its stipulation on employee remuneration
during all Project phases.

Violence against
Persons

The Violence against Persons (Prohibition)
Act (VAPP) was passed into law in May

The safety, health, and welfare of all the
workers and communities associate with the
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It also

Project will need to be addressed in line with
all the provisions of this Act throughout the
Project lifecycle.

CR-SAPZ will have to legally secure rights
to the land associated with development of
the Project.

CR-SAPZ will need to ensure that
equipment containing ODS's will either not
be used on site or, if currently being used,
will need to be phased out.

decommissioning and

apply cost-

This ESIA considers a variety of potential
impacts that may result in pollution to the
environment during the construction and
decommissioning phases of the Project.
CR-SAPZ shall be required to commit to
implementing the ESMMP laid out in this
ESIA and any other conditions stipulated by
FMEnv.

Governing Description

Documents

(Prohibition) 2015. The Act was necessitated as a result

Act, 2005 of agitations for the protection of persons
against different forms of violence. The Act
has strengthened advocacy against rape,
female genital mutilation, partner battery,
stalking, harmful widowhood practices
while prohibiting all forms of violence,
including physical, sexual, psychological,
domestic, harmful traditional practices and
discrimination against persons.
provides maximum protection and effective
remedies for victims and punishment of
offenders.

Land

Land Use Act | Land Use Act No. 6 was enacted in 1978

CAP L5 LFN, | (revised in 1990 and 2004). The Act vests

2004 all land in the territory of each State (except
land vested in the Federal Government or its
agencies) solely in the Governor of the
State, who holds such land in trust for the
people and is solely responsible for the
allocation of land in all areas, to individual
resident in the State and to organizations for
residential, agricultural, and commercial
purposes.

Other

National This regulation prohibits the use, emission,

Environmental storage, and disposal of stratospheric ozone-

(Ozone  Layer | depleting substances (ODS) and articles

Protection) which contain those substances.

Regulations,

2009, S.1.32

National The purpose of these Regulations is to

Environmental prevent and minimize pollution from

(Construction construction,

Sector) demolition activities applicable to Nigerian

Regulations (S.1 | projects. It stipulates that new projects in the

No. 19), 2011 construction sector shall
effective, up-to-date, efficient, use best
available technology, to minimize pollution
to the barest degree practicable.

Harmful Waste | The Harmful Waste (Special Criminal

(Special Provisions) Act CAP H1 LFN, 2004

The Project is not anticipated to generate
any harmful waste, ESMMP will consider
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Documents

Criminal prohibits and declares unlawful activities | these regulations and includes a section on
Provisions) Act | relating to the purchase, sale, importation, | the management of both non-hazardous and
CAP H1 LFN, | transit, transportation, deposit, and storage | hazardous wastes.

2004 of harmful wastes. Appropriate penalties for

infringement are prescribed.

The  Standards
Organization of

Nigeria  (SON)
ACT NO. 14,
2015

The Standards Organisation of Nigeria was
established by Act. No.56 of 1971 which
vested it with the authority for: Standards

elaboration, Specifications, Quality
assurance  system of  commodities,
manufactured industrial and imported

products and services generally.

The Act No. 14 of 2015 amended the
previous SON Act, 2004, and was enacted
for the purpose of providing additional
functions for the Standards Organisation of
Nigeria, increasing penalty for violations;
and for related matters.

CR-SAPZ shall be required to commit the
quality standards as certified by SON
throughout its operation.

Criminal Code of
1990 (now CAP
38 LFN, 2004)

The Act contains the primary criminal law
offences related to environmental damage,
public health, and natural resources. Some
environmental crimes include causing a
public nuisance, fouling the water of any
spring, stream, well, or reservoir of a place,
and violating the atmosphere in any position
to make it harmful to the health of persons.

CR-SAPZ shall be required to commit to
implementing the ESMMP laid out in this
ESIA and any other conditions stipulated by
FMEnv and Cross River  State
environmental legislations (CRMEnv, town
planning, water resources permit) relevant
to stormwater, waste, traffic, and cultural
heritage permitting.

1.7  Other applicable national laws and regulations:

1.7.1 Inland Fisheries Act, Cap 110, LFN 2004

The Inland Fisheries focused on the protection of the water habitat and its species, the following sections

is relevant:

Section 6 prohibits the taking or destruction of fish by harmful means. This offence is punishable
with a fine of 33, 000 or an imprisonment term of 2 years, or both. One of the integral components of

the solar hybrid systems is the battery storage. During the operational phase of the project there may be
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the possibility of battery leakages which may leach into water bodies for project locations with flowing
rivers. The chemical contents of these batteries are toxic to aquatic life (fisheries), which necessitates

the relevance of this Act.

1.7.2 Conventions, Protocols and Agreements

Nigeria is a signatory to several international conventions and agreements targeted toward the conservation
and protection of the environment to ensure sustainable development. The relevant international
conventions and regulations most applicable to the project are highlighted below in Table 1.2.

Table 1.2: List of Relevant International Conventions and Regulations

Conventions Year
Adopted
The Paris Agreement 2015
International Health Regulations (IHR) 2005
International Labour Organization (ILO): ILO-OSH, 2001 - Guidelines on Occupational 2001
Safety and Health (OSH) Management
The United Nations Convention on Biological Diversity 1994
The Rio Declaration on Environment and Development 1992
The United Nations Framework Convention on Climate Change 1992
International Convention on Oil Pollution Preparedness, Response, and Co-operation (OPRC) 1990
The Montreal Protocol on Substances that deplete the Ozone Layer. Adopted on September 1987
16, 1987.
Vienna Convention for the Protection of the Ozone Layer. 1985
Protocol Concerning Cooperation in Combating Pollution in Cases of Emergency in the West 1981
and Central African Region
Convention on the Conservation of Migratory Species of Wild Animals, 1979 1979
African Convention on the Conservation of Nature and Natural Resources 1968

1.8 International Best Practice Standards and Guidelines

African Development Bank’s Integrated Safeguards System: The AfDB provides a set of 10 Operational
Safeguards standards that present a credit risk management framework for determining, assessing and

managing social and environmental risk in project financing.
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The AfDB’s ISS establishes a unified framework of operational safeguards (OS) designed to promote
environmental sustainability, social inclusion, and resilience in all Bank-financed projects. Based on the
project’s characteristics, scale, and identified environmental and social risks, the CR-SAPZ Adiabo project

has been classified as a Category 1 project — requiring a full ESIA, Environmental and Social Management

Plan (ESMP), and Resettlement Action Plan (RAP). The AfDB Operational Safeguards (OS) applicable to

the AIH Adiabo project are presented in Table 1.3.

Table 1.3: AfDB Operational Safeguards (OS) applicable to the AIH Adiabo

Operational
Safeguard

Objective / Key Requirements

Relevance to the Project

Environmental

and Social
Operational
Safeguard 1:
Assessment  and
Management
of Environmental
and Social Risk
and Impact

This OS, together with OS10 (Stakeholder

Engagement and Information Disclosure), provide the
overall process framework for the ESA and management of
Bank-financed operations at the level of the project,
activities or other undertakings supported through Bank
financing.

The objectives of OS1 include:

* Identify and assess the E&S risks and impacts including
those related to gender inequalities, climate change, and
vulnerability of Bank lending, investment, and grant-
supported operations, in their areas of influence in a manner
consistent with the Oss; provide opportunity for stakeholder
engagement and consultation in assessing and managing the
E&S risks and impacts; and utilize national E&S
institutions, systems, laws, regulations, and procedures in
the assessment.

Fully applicable. The Agro-
Industrial Hub is a Category 1
project with potential
biophysical and socio-
economic impacts. A
comprehensive  ESIA  and
ESMP have been prepared to
identify, assess, and manage
these impacts in compliance
with AfDB’s ISS.

Environmental
and Social
Operational
Safeguard 2:
Labour and
Working
Conditions

creation and income generation in the pursuit of poverty
reduction and inclusive economic growth. Borrowers can
promote sound worker-management relationships and
enhance the development benefits of a project by treating
workers in the project fairly and providing safe

and healthy working conditions.

Fully applicable. A Labour
Management Plan (LMP) and
Occupational  Health and
Safety Plan (OHS) are
embedded in the ESMP. These
address local employment,
PPE provision, safe work
conditions, grievance redress,
and emergency preparedness.

Environmental
and Social
Operational
Safeguard 3:
Resources
Efficiency and

This Operational Safeguard (OS) recognizes that economic
activities often cause air, water, and land pollution, and
consume finite resources that may threaten people,
ecosystem services, and the environment at the local,
regional, and global levels. The current and projected

Applicable.  The  project
includes  processing  and
construction activities with
potential  emissions  and
effluents. The ESMP
incorporates  air  quality
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Operational Objective / Key Requirements Relevance to the Project
Safeguard

Pollution atmospheric concentration of greenhouse gases (GHGs) | management, waste
Prevention  and | threatens the welfare of current and future generations. segregation, stormwater
Management control, and energy-efficient

systems (including 1.098 MW
solar hybrid installation)..

Environmental

This Operational Safeguard (OS) recognizes that

Implementation of the Project

and Social | projects, activities, equipment, and infrastructure can will need to ensure that the
Operational increase community exposure to risks and impacts. health, safety and security of
Safeguard 4: | 0S4 addresses the health, safety, and security risks all Project affected
Community to and impacts on project-affected communities and the | communities are not
Health, Safety corresponding responsibility of the Borrower to avoid or | compromised.

and Security minimize them, with particular attention to people who, due

to their particular circumstances, may be vulnerable.
Environmental Environmental and Social Operational Safeguard (OS) 5 | Fully applicable.

and Social
Operational
Safeguard 5: Land
Acquisition,
Restrictions on
Access to Land
and Land Use, and
Involuntary

Resettlement

recognizes that project-related land acquisition, restrictions
on land access or land use, and loss of property/assets can
have adverse impacts on communities and persons. Project-
related land acquisition and restrictions on land use may
cause physical displacement (relocation, loss of residential
land or loss of shelter), economic displacement (loss of
land, assets or access to assets, leading to loss of income
sources or other means of livelihood), or both.

Approximately 94.6 ha of
farmland cultivated by 145
households will be affected. A
Resettlement  Action  Plan
(RAP) with a Livelihood
Restoration Plan (LRP) has
been prepared to ensure
equitable compensation and
livelihood improvement

Environmental

This Environmental and Social Operational Safeguard (OS

Applicable. The site includes

and Social | 6) outlines the requirements for the Borrower to (i) identify | 14 ha of fallow vegetation and

Operational and implement opportunities to conserve and sustainably | 36 ha of riparian forest. The

Safeguard use biodiversity and natural habitats; and (ii) observe, | ESMP provides mitigation
implement, and respond to requirements for the | through vegetation

6: Habitat and | conservation and sustainable management of priority | conservation, buffer zones,

Biodiversity ecosystem services. erosion control, and

Conservation, and reforestation to  maintain

Sustainable ecosystem integrity.

Management

of Living Natural

Resources

Environmental Some individuals and/or groups may be less resilient to | Vulnerable persons and/or

and Social | risks and adverse impacts than others. Within the context of | groups have been identified

Operational the Bank’s operations, individuals and/or groups who are at | and considered in the project

Safeguard 7: | ahigher risk of being unable to anticipate, cope with, resist,

Vulnerable and recover from project-related risks and/or adverse

Groups impacts are considered vulnerable.
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Operational
Safeguard

Objective / Key Requirements

Relevance to the Project

Environmental
and Social
Operational
Safeguard 8:
Cultural Heritage

he Bank recognizes that cultural heritage is an inherent and
essential part of self-identification, and that it provides
continuity in tangible and intangible forms between the
past, present, and future. People identify with cultural
heritage as a reflection and expression of their constantly
evolving values, beliefs, knowledge, and traditions.

As part of this ESIA process a
cultural  heritage  impact
assessment (considering both
tangible and intangible forms
of cultural heritage) has been
undertaken.

Environmental
and Social
Operational
Safeguard 9:
Financial
Intermediaries

Environmental and Social Operational Safeguard 9 (OS9)
recognizes that strong domestic capital and financial
markets, and access to finance are important for economic
development, growth, and poverty reduction. The Bank is
committed to supporting sustainable financial sector
development and enhancing the role of domestic capital and
financial markets.

The OS 9 is not triggered by
the proposed project

Environmental
and Social
Operational
Safeguard 10:
Stakeholder
Engagement and
Information
Disclosure

The objectives of OS10 are as follows:

* To establish a systematic approach to stakeholder
engagement that will help Borrowers identify stakeholders,
and build and maintain a constructive relationship and
channels of communication with them, in particular project-
affected parties.

* To assess the level of stakeholder interest and support for
the project and to enable stakeholders’ views to be taken
into account in project design and E&S performance,
among others.

Harmonization of Nigeria ESIA Guidelines and African Development Bank Integrated Safeguards
System

The Nigeria’s ESIA requirements and African Development Bank Integrated Safeguards System have been
harmonized as far as possible in order to make the ESIA responsive to the objectives of good practice (Table
1.4).

It should be noted that the principles inherent in the environmental and social standards of the AfDB are in
tandem with the FMEnv ESIA procedures and processes.

However, in the event of divergence between the two, FMEnv, on one hand, and AfDB ISS on the other
hand, the most beneficial, environmentally and socially speaking, shall take precedence in the execution of
the project and utilization of the ESIA instrument for project implementation.

Before commencement of an ESIA, the FMEnv issues a letter of intent on notification by the proponent,

calls for public participation, review and mediation. The proposed study shall take into consideration this
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process and/or procedure produces a report that is acceptable to both FMEnv. The report shall also ensure

compliance with State Legislations and International conventions ratified by the Federal Government of

Nigeria on environmental conservation and protection.

Table 1.4: A Summary of the Procedure of Nigeria ESIA & AfDB ISS

Safeguard / Relevant AfDB ISS Identified Proposed Preferred
Thematic Nigerian Legal Operational Gaps / Mitigation Framework in
Area / Regulatory Safeguard / Discrepancies Measures / Case of
Framework Requirement Harmonization Conflict
Actions
Environmental | Environmental OS 1: National Apply AfDB’s AfDB ISS
& Social Impact Environmental framework ISS provisions on | (OS1) —
Assessment Assessment and Social largely aligned | inclusive broader and
(EIA) Act Cap Assessment — but less stakeholder more
E12 LFN 2004; | requires early, emphasis on engagement and comprehensive
FMEnv integrated, social inclusion, | continuous in social
Procedural participatory gender, and monitoring to coverage.
Guidelines ESIA including participatory strengthen local
(1995); ESMP, monitoring. EIA practice.
NESREA (Act | disclosure, and
2007). monitoring.
Labour Labour Act OS 2: Labour Nigerian Implement AfDB ISS
Conditions, (2004); Conditions, framework project-level (OS5) —
Health & Factories Act Health and ensures worker | Labour ensures
Safety (1990); Safety — safety but lacks | Management consistent
Employee enforces fair structured Plan (LMP) and standards with
Compensation labour practices, | grievance OHS Plan per international
Act (2010); safe workplaces, | redress and AfDB 0S5 to labour norms.
National Policy | and prohibition contractor ensure
on Occupational | of child/forced monitoring compliance
Safety & Health | labour. protocols. across
(2016). contractors.
Pollution NESREA OS 3: Pollution National Integrate GHG AfDB ISS
Prevention & Environmental Prevention and regulations monitoring, (0S4) —
Resource (Noise Control, | Control, GHGs, specify energy efficiency, | broader
Efficiency Effluent, Air Hazardous pollutant limits | and resource environmental
Quality, Waste | Materials, but lack optimization scope.
Management) Resource provisions on measures as per
Regulations; Efficiency — GHG AfDB 0S4.
FMEnv requires efficient | quantification
Guidelines use of energy, and energy
(2011). water, and safe efficiency.
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Safeguard / Relevant AfDB ISS Identified Proposed Preferred
Thematic Nigerian Legal Operational Gaps / Mitigation Framework in
Area / Regulatory Safeguard / Discrepancies Measures / Case of
Framework Requirement Harmonization Conflict
Actions
waste
management.
Involuntary Land Use Act 0S5: Nigerian laws Implement RAP | AfDB ISS
Resettlement (1978); FMEnv | Involuntary emphasize and LRP (0S2) — offers
& Livelihood RAP Guidelines | Resettlement, compensation consistent with higher social
Restoration (2018); Land for land but lack | AfDB OS2; adopt | protection
Constitution of | Acquisition, and | explicit AfDB’s standards.
Nigeria (Section | Compensation livelihood replacement-cost
44). — requires full restoration and | principle and
replacement cost | vulnerability livelihood
compensation, consideration. improvement
livelihood measures.
restoration, and
pre-displacement
consultation.
(O} 4:
Community
Health, Safety
and Security
Biodiversity National OS 6: Nigeria’s law Adopt AfDB 0S3 | AfDB ISS
Conservation Environmental Biodiversity, lacks explicit hierarchy: avoid— | (OS3) —
& Ecosystem (Regulations on | Renewable ecosystem minimize— internationally
Services Biodiversity Natural services restore—offset; recognized
Conservation) Resources, and valuation and integrate conservation
2011; Ecosystem offset biodiversity approach.
Endangered Services — mechanisms. monitoring
Species Act Cap | mandates indicators in
E9 LFN 2016. mitigation ESMP.
hierarchy and
conservation
offsets.
OS 7: Vulnerable
Groups
OS 8: Cultural
Heritage
Stakeholder FMEnv EIA Embedded National Apply AfDB SEP | AfDB ISS —
Engagement & | Procedural across OS1- framework and GRM provides
Grievance Guidelines 0S10 and limited to one- | procedures; ongoing
Redress (1995); Public explicitly guided | time establish engagement and
Hearing under AfDB’s consultations continuous

ESIA of the proposed Agro-industrial Hub, Adiabo

Final Report, 2025

27



" > \ g

PTiN,
<

- SAPZ
L

carbon design,
and GHG
tracking.

Safeguard / Relevant AfDB ISS Identified Proposed Preferred
Thematic Nigerian Legal Operational Gaps / Mitigation Framework in
Area / Regulatory Safeguard / Discrepancies Measures / Case of
Framework Requirement Harmonization Conflict
Actions
Guidelines Stakeholder during EIA engagement accountability
(2009). Engagement scoping; no through CLOs requirements.
Framework requirement for | and quarterly
(2024). ongoing disclosure.
engagement or
structured
GRM.
Climate National AfDB Nigeria’s Integrate AfDB AfDB ISS —
Change & Climate Change | Supplementary framework climate resilience | more
Green Growth | Act (2021); Guidance: lacks tools; monitor operationalized
National Climate Change | operational GHG emissions for climate risk
Renewable and Green GHG and implement management.
Energy Policy Growth — accounting adaptation
(2015). emphasizes standards for strategies (solar
resilience, low- projects. hybrid, drainage,

green buffers).

1.9  Structure of EIA Report

An outline of the proposed contents of the main volume of the ESIA report is provided in Table 1.5. The

proposed structure follows the guidance provided by FMEnv.

The content may be altered during the evolution of the project or based on the outcomes of on-going

consultations. However, it is anticipated that the contents of the ESIA report will accord broadly within the

suggested framework.

Table 1.5: Structure of the ESIA Report.

Chapter Contents Reading Explanatory Note
Number
Front Title page, acknowledgments, authors and contributors, table of contents
Piece (including lists of figures, tables and maps)
0 Non-technical Summary of the entire ESIA report.
summary
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Chapter Contents Reading Explanatory Note
Number
1 Introduction This Chapter will outline the development and structure of the ESIA report
including the background, terms of reference and declaration. The policy,
legal and institutional framework within which the ESIA will be conducted
will be discussed. National regulations will be summarized along with
relevant international agreements and conventions to which Nigeria is party
as well as applicable international best practice guidelines and project
standards.
2 Project This chapter will include discussion of the project background, objectives,
Justification need for the project, value of the project, envisioned sustainability,
alternatives considered (including no project alternative), developed options
considered and site selection.
3 Project This Chapter will provide a concise description of the project and its
Description geographical and temporal context. It will include a site description and
overview of the facility project design and details of project inputs and
outputs.
4 Description of the | This chapter will summarize the available baseline data on the environmental
environment and social resources and receptors within the project Aol. It will be based on
both primary and secondary data resources and will consider changes in the
baseline condition without the development in place.
Stakeholders This Chapter will present the results of consultation undertaken as part of the
Engagement ESIA, plus plans for future consultation. It will identify key project
stakeholders and present their feedback on the project
5 Potential and | This Chapter will summarize the predicted positive and negative impacts of
Associated Impacts the project. Cumulative impacts of the project. Cumulative impacts will be
assessed as appropriate.
6 Impact This Chapter outlines general and specific mitigation measures to avoid,
Mitigation reduce, or mitigate (compensate) negative impacts to environmental and
Measures social receptors. Enhancement measures for all positive impacts are also
presented here.
7 Environmental The ESMP will draw together the possible mitigation measures; group them
and Social logically into components with common themes; define the specific actions
Management Plan required and timetable for implementation; identify training needs,
(ESMP) institutional roles and responsibilities for implementation and estimate the
costs of the measures.
8 Decommissioning & | This chapter presents the process of restoring the environment to “as close to
Abandonment its original state as possible’ at the end of its lifespan.
9 Conclusion This Chapter will summarize conclusions that are made based on the
assessment as well as outline any further recommendations.
References All references made in the report and documents drawn upon during the
course of the assessment.
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Number

Contents Reading

Explanatory Note

Annexes

These will include technical annexes with details of specific technical
surveys.
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2. PROJECT JUSTIFICATION

This Chapter discusses the need and rationale for the project and enumerates the benefits to be derived from
project implementation. It also discusses the envisaged sustainability of the project as well as the project

alternatives and development options considered.

2.1 The Need for the Project

The need for the proposed AIH stems from the existence of constraints on crop value chains in Cross River

State as summarized in Table 2.1

Table 2.1: Crop value chain constraints in Cross River State

Production Constraints

Marketing Constraints

Processing Constraints

Low yield

Inadequate access to appropriate
packaging material

Inappropriate processing
technologies particularly among
small-scale millers

Pest and diseases which
limit optimum yield in
most of the production
areas of state;

Price fluctuation

Poor equipment maintenance
support by dealers, shortages and
high cost of equipment and spares

Limited access to
information from
extension service.

Inadequate sources of finance

Erratic  power supply and
increased cost of fuel

Inadequate certified inputs
such as seeds, fertilizer
and herbicides etc

Small traders have limited
storage capacity and thus are
committed to a continuous cycle

Unreliable supply of produce

of buying and selling.

A large percentage of households in rural areas of Nigeria are dependent on subsistent farming for survival,
with majority of them being smallholder farmers. While they have the landmass as compared to the cities,
such factors as youth migration, limited access to funding, infrastructure and technology among others are
causing an increasing decline in food security. A solution to these food security challenges will increase
agricultural output, create jobs and improve livelihoods for its citizens. Another benefit of this strategy is
the creation of job opportunities, reduced cost of living, diversification of the Nation’s economy and

generally enhancing sustainable development.
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The agricultural sector of Nigeria remains largely untapped and poses bright prospects for the her to tap
into for the country’s general development. The establishment of SAPZs in Nigeria (Cross River State)
will boost the structural transformation of the economy by providing opportunities for public and private
sector investment in agriculture, and when fully operational, the SAPZs will enhance national food and
nutritional security, optimize the export of value-added agricultural commodities and improve the

quality of livelihoods through wealth creation for rural farming communities.

2.2 Benefits of the Project

The Special Agro-Processing Zone (SAPZ) is designed to diversify Nigeria’s economy by positioning
agriculture as a major and sustainable source of revenue. It will enhance food security, strengthen inter-
state and international trade, reduce rural-urban migration, and create mass employment across the
agricultural value chain. By promoting agro-industrial processing, market access, and modern farming
practices, the project will reduce post-harvest losses, raise productivity, and improve livelihoods, while also
aligning with federal efforts to grow non-oil exports and achieve broader development goals

The project brings multiple layers of benefits. For government, it improves the business environment,
boosts investor confidence, and generates new revenue streams. For communities, it enhances security,
infrastructure, financial inclusion, and market accessibility while offering training for youth and women
and driving local economic growth through CSR. For investors, it lowers costs through affordable leases,
tax incentives, and shared facilities, while world-class infrastructure ensures compliance with global food
safety and quality standards. Finally, the Agro-Industrial Hub (AIH) will generate diverse revenue from
land and space leases, facility management, agricultural services, energy and water supply, auxiliary

services, advertising, truck parking, and weighbridge operations ensuring long-term financial sustainability.

2.3  Value of the Project

The monetary value of the proposed AlH is expected to be capital intensive considering that the project
cost covers components such as including site preparation, infrastructure development, utility systems

(power, water, and wastewater), internal and access roads, administrative and processing buildings,
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equipment procurement, environmental mitigation measures, and initial operational support under the
Design—Build-Operate (DBO) model.

The investment is jointly funded by the African Development Bank (AfDB) and the Federal Ministry of
Agriculture and Food Security (FMAFS), with counterpart contributions from the Cross River State
Government under the Cross River Special Agro-Industrial Processing Zone (CR-SAPZ) Program. The
financial structure follows the Public—Private Partnership (PPP) model, combining concessional loans,
grants, and private equity.

Beyond its financial worth, the project’s value lies in its capacity to stimulate the regional economy,
create over 3,000 direct and indirect jobs, expand market access for agricultural producers, and
strengthen Cross River State’s position as a hub for agro-industrial transformation. The anticipated
multiplier effect through agricultural value chains, logistics, housing, and services is estimated to exceed
N100 billion (USD 65 million) over a ten-year period, thereby significantly contributing to both state
and national GDP growth. Table 2.2 and Table 2.3 summarize the potential value chains for the three

major crops for the CR-SAPZ, cassava, cocoa and rice, respectively.

Table 2.2: Potential Cassava Value Chain

Potential value Details
Potentials for value v Increase yields from 9 ton to 30 mt/ ha
addition v Auvailability of improved varieties
v Production/processing of industrial products such as ethanol, starch, etc.
v Import substitution potentials
v Auvailability of improved processing techniques
Market potentials v' There is an opportunity for grouped sales by organized smallholder

producers or cooperatives upon meeting the off-taker requirement,
Stable price

High industrial demand

Export potential of cassava by-products

Potential for pro-poor
growth
Gender relevance

Women farmers are actively involved in cassava production
Marketing of cassava related products are dominated by women
Retail selling is mainly female business

Small scale processing is dominated by women

Industrial processing is dominated by men

NN N N N B N NN
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Potential value Details
Job creation in v High potential in small-scale processing
downstream sectors v' Export
v High potential to attract FDI
v Transportation/logistics
v Artisanal and industrial processing will generate significant number of jobs

Table 2.3: Potential Cocoa & Rice Value Chains

Potential value

Details

Potentials for value
addition

v

O

Improved quality of processed cocoa beans & milled rice, especially
reduction of impurities and stones by better harvesting and processing
techniques

Innovations for farm machinery/extension services

Soil testing for optimum fertilizer application

Training on GAP (including fertilizers, herbicides, etc.)

Promotion of agro machinery service providers

Capacity building for machinery and equipment operators (power tiller,
mills, etc.)

Linkages to effective financial services/literacy trainings/management
Improved quality of certified seeds

Strengthened linkages among the value chain actors

Availability of credible market information

Market potentials

Huge deficit demand and supply of rice in Nigeria
Availability of off-takers all over the country
Import substitution potentials

Potential for
poor growth
Gender relevance

pro-

Job  creation in
downstream sectors

NN NN NN

AN

Women are actively involved in processing and production

Marketing of rice paddy and cocoa beans is predominantly carried out by
men and youth

Retail selling is mainly female business

Small scale processing is dominated by women

ASRNENEN

High potential to attract FDI

Transportation/logistics

Seed breeders and multipliers

Small and large-scale production, marketing and processing will generate
significant number of jobs

Natural endowments

\

Favorable climatic condition such as low temperature and optimum relative
humidity during large part of the year

Profitability

Highly profitable upon meeting the requirement of the buyers and off-
takers
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2.4 Envisaged Sustainability

Sustainability is the ability of a development project to maintain or expand a flow of benefits at a specified
level for a long period after project inputs have ceased. The concept of sustainability means different things
to different activities, organizations and developments. Specifically, for the project, sustainability means,
ensuring the project continues to maintain its operations, provide its services and deliver its long-term
benefits during implementation and projected life span. The sustainability of the proposed project is
evaluated and described below using the following dimensions/ factors, namely: environmental, social,

economic and technical considerations.

2.4.1 Environmental friendliness

An environmentally sustainable project is one that will meet the needs of the present without compromising
the ability of future generations to meet their own environmental needs. Based on the above definition, the
proposed Agro-industrial Hub (AIH) will be constructed to reduce environmental impacts and designed to
consider such factors as climate change, judicious use of resources, protection of natural ecosystems among
others. Potential impacts that are likely to arise as a result of the project in the different phases have been
identified and their mitigation measures proffered, starting from the design-level, and documented for
reference throughout the project lifespan to ensure that the environment quality is not compromised for

future generations.

The proposed project is considered to be environmentally friendly, as environmental protection initiatives
have been embedded in the project implementation process. And as such, the potential environmental risks
and impacts of the project have been assessed as part of this ESIA and discussed in detail in Chapter Five
(5). Environmental conservation and management measures have also been proffered not only to reduce
ecological footprints of the project; measures have also been proffered to ensure that the AIH is constructed
and maintained using energy and resource efficient materials and methodologies to the extent possible.
These measures address the potential environmental risks impacts identified during the different phases of
the project and are well articulated in the ESMP developed as part of the ESIA Report. The ESMP is

presented in Chapter Seven.
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24.2 Social Desirability

The AIH project prioritizes her stakeholders’ perception, especially the acceptance of the hosts
communities. Stakeholders’ Engagement and Grievance Redress Mechanisms have been established
throughout the project life cycle to address the needs of stakeholders. The engagement process already
commenced from the scoping stage all through the field data gathering exercise to the public consultation
held with stakeholders on the outcome of the ESIA. It is envisaged that the effective implementation of the
E&S safeguards instruments, including the Livelihood Restoration Plan, will ensure social desirability of
the project. Additional measures to ensure social sustainability of the project, will include the following:
= Inclusion of vulnerable groups such as elderly people, female heads of household, children and
youth, racial and ethnic minorities, displaced persons, women and girls etc.
= |mplementation of Corporate Social Responsibility (CSR) programmes targeted at improving
Socioeconomic and health status in project affected communities will be embarked upon.
= Employment of as many local inhabitants of the host communities as possible during all phases of
the project. Contractor’s employment policy shall give preference to indigenes of these communities
in a bid to ensure that they benefit directly from the project.
= Promote training, mentorship and development opportunities to prepare talented employees for

successful succession.
2.4.3  Economic Viability

The economic viability of the proposed AIH project is based on the fact that it will eliminate agricultural
and agro-industrial constrains, improve productivity, and therefore Return on Investment (ROI), improving
exports to other states and outside the country as well. Additionally, the expansion of local markets is
imminent with the inception of the project. The AIH project is designed to create both direct and indirect
labour, skilled and unskilled workers for both indigenes and non-indigenes, which will in turn improve

livelihood of the people and bring economic development to the state and the country at large.
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2.4.4  Technical Feasibility

The construction and implementation of the proposed AIH project design is will be based on Best Available
Technologies (BAT). The project team includes Arise Network, the DBO Contractor, a world-class firm

with experience and expertise in the building and operations similar complex projects in and outside Africa.

2.5 Development Options

2.5.1  No Project Option

This is a do-nothing option. This option implies that the AIH project will not be implemented and the status
guo will be maintained with the attendant challenges of food shortages and insecurity in the state and the
country at large. This option is considered if there is economic, technical or human capacity deficiencies or
that the proponents are unwilling to commence the project or that the regulatory authorities are unwilling
to approve the project thus leading to a “no project option”. This option if adopted will represent a major
setback for the initiatives and efforts of the Federal Government of Nigeria strategy to alleviate poverty by
improving the agricultural sector. In addition, the inherent socioeconomic benefits of the project including
stimulation of economic activities, job creation, improved livelihood, poverty reduction among others This

option was neither socially desirable nor economically viable and was therefore rejected.
25.2 Delayed Project Option

The delayed project option implies that the project will be suspended and implemented in the future.
This option may prolong the realization of the Federal Government of Nigeria strategy to alleviate
poverty by improving the agricultural sector. In addition, the agricultural shortfalls of the state and the
Nation will remain the same with grave implication for the economic development of the state and the

nation in general.

Such option is usually taken when conditions are unfavourable for project implementation, such as in a
situation where there is war, or host community is deeply resentful of the project. Also, if the economics

of the project are unacceptable or unattractive at the time, then a delay may be feasible. But none of
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these conditions are applicable. In fact, on the contrary, both the economics and the political environment

are most favourably disposed towards the project.

Furthermore, this option is not economically sustainable as huge amount of money will continue to be spent
on importation of food products which provides only temporary solutions to the inherent problems. The
project cost may also increase significantly given the unstable currency and exchange rate around the world.

This option is therefore rejected because it is socially and economically unsustainable.

25.3 Immediate Project Implementation

This option implies that the project will go ahead as planned. Adoption of this option will ensure the
realization of the numerous benefits of the project, especially the enormous associated socioeconomic
benefits to the state, region and nation as a whole, e.g., increased agricultural productivity and
employment, leading to reduced hunger, improved standard of living for the PAPs and other persons

who will be directly or indirectly involved in the project. This option is therefore the preferred option.

2.6 Project Site Alternatives

Land suitability assessment is a critical process in determining the best use of land resources, particularly
for agriculture. Geographic Information Systems (GIS) combined with Multi-Criteria Analysis (MCA)
techniques provide a powerful framework for integrating various biophysical, environmental, and
Socioeconomic factors to assess the optimal locations for agricultural development. In this research, the
GIS and MCA technique was adopted in selecting suitable site for the Special Agro-Industrial Processing
Zone (SAPZ) in Cross River State. Four different locations were assessed and they include: Mbarakom in
Akamkpa LGA, Adiabo in Odukpani LGA, Ekpri Ikang in Bakassi LGA and Ikot Mbakara in Akpabuyo
LGA.

The major relevant factors that influence crop growth and agricultural productivity considered in the
analysis include biophysical factors (land-use and elevation/relief, drainage, etc.), Socioeconomic factors
(proximity to roads/markets), environmental factor (drainage and flood risk). The parameters were assessed

and reclassified based on their suitability status. For instance, in the land-use map, built-up areas were
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reclassified as ‘not suitable’ while fallowed/cultivated farmlands were reclassified as ‘highly suitable areas.

Similarly, site that are closer to access road and market were classified as highly suitable and vice versa.

In assigning weight to the identified parameters, Analytical Hierarchical Process (AHP) and expert
knowledge was used to assign importance to each factor. The AHP involves pairwise comparisons between
criteria and consistency ratio (CR) to check judgment reliability. The reclassified parameters were
integrated to form a suitability map using the formula in the raster calculator (ArcGIS 10.8). the result was
classified into four suitability classes: highly suitable, moderately suitable, marginally suitable and not

suitable.

Consequently, GIS-based MCA offers a systematic, reproducible, and spatially explicit approach to
agricultural land suitability assessment. When well-executed, it provides robust decision-support for
policymakers, planners, and farmers aiming for sustainable agricultural development. From the result in
this analysis, among all the sites selected, the proposed site at Adiabo was observed to be highly suitable
for the project as it meets all the criteria. For instance, location like Ekpri Ikang in Bakassi and kot Mbakara
in Akpabuyo were observed to be highly susceptible to flooding due to its low topography while Mbarakom,
apart from low level of accessibility due to bad roads and far distance from market, it is also threatened by
gully and difficult terrain. Adiabo was observed to be highly connected to the major roads and market, with
moderate topography to support the intention of the project as well as agricultural land-use type. Hence,

Adiabo was accepted as the suitable site for the project (Figure 2.1 and Table 2.4).
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Figure 2.1: Suitable Site Selection for the Project Using GIS and MCE Techniques

Table 2.4;: MCA for site selection

Location Land Relief | Inter- Securi | Proximity | Proximi | Scor | D
Availa modal ty tofarmers |ty to|e
bility Accessibil markets | (%)
ity
1 Ekpri Ikang, 5 8 4 3 4 4 3833 | R
Bakassi
2 Ikot Mbakara, 4 8 6 4 4 5 5167 | R
Akpabuyo
3 Adiabo, Odukpani 5 7 9 9 6 8 7833 | S
4 Mbarakom, 7 6 3 6 6 5 45.00 | R
Akamkpa

Weights: 0 = Not suitable; 1-3 = Marginally suitable; 4-6 = Moderately suitable; 7-10 = Highly suitable. D =

Decision; R = Rejected; S = Selected.
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3. PROJECT DESCRIPTION

3.1 Project Description

This chapter presents and overview of the project, describes the project design and the planned activities
throughout the project life cycle. The proposed Agro-Industrial Hub (AlH) is being developed through a
Design, Build and Operate (DBO) / site and services model. It is planned to sit on a 130 ha of land (Figure
3.1). The proposed AlH is planned to provide common infrastructure and facilities to the expected agro-
industries of various scales, ranging from small to medium and large which will be established, owned and
operated by prospective investors. This ESIA covers only the common infrastructure and facilities of the
project as detailed in subsequent sections of this chapter. The prospective agro-industries will take
advantage of this ESIA when approved, to carry out their individual E&S assessments as will be required

of them prior to establishment.

3.2 AIH Layout

Based on the value chain needs of the AlIH, the site layout is developed. The required facilities are as

shown in Table 3.2. The site layout is shown in Figure 3.1.

3.3 Components of the Agro-industrial Hub (AIH) at Adiabo

The proposed Agro-Industrial Hub (AIH) infrastructure will include office buildings, training centres,
general services fencing, internal access roads/parking, drainage, power supply, water, and sewerage,
effluent management, health, and safety) specialized services will include quarantine, quality control, lab.
and certification centres. breeding centres, business support services (administrative knowledge/

ICT/procurement /employment centres, and activities to implement the ESMP.

The proposed AlIH will have common on-site and off-site infrastructures and facilities for the use of all
tenants and operators. These will include access and internal roads and drainage, power and water supplies,
solid and liquid waste management facilities, warehousing, market, etc. The industries will be built, owned

and operated by prospective investors. They will therefore be required to subject their respective industries
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to the ESIA process for permitting prior to establishment. The details of the of the proposed infrastructure

are presented in sections following.

3.4  On-Site Infrastructure and Facilities Planning

On the basis of function and facilities required for the AIH, on-site infrastructure is planned as described in

Table 3.2, Table 3.3 & Table 3.4 while Table 3.5 shows the Bank + ATM, small, medium and large-scale

industries are not part of this ESIA as their details are not available now and therefore their full impacts

cannot be identified and assessed presently.

Table 3.1: AlIH Site provisions

SN Description

Remarks

Site grading works will only be for the road and general infrastructure area, to
enhance economy and environmental considerations. The vegetation along the water
courses, accounting for about 12.5 ha of the proposed site (Figure 3.2: The AlH site
showing the area (in yellow) of vegetation to be cleared and conserved (ingreen))
shall be conserved green to retain the carbon sequestration capacity of the site. The
total area that would be cleared of vegetation is 37.94 ha. The remaining 80 ha of the
available 117.5 ha has crops that would be harvested before construction. The trees
in this portion of the land will be left, as much as possible, standing.

1 Land Development
2 Boundary wall and
fencing

A wall fence to surround the zone is planned. This will enhance the security of the
project.

The total approximated length of the fence is 4.6 km. Trees shall be planted at 10 m
interval along the internal fence line to enhance the carbon sequestration capacity of
the facility and compensate for the 164,720.23.55 m3 of biomass that will be
removed during site clearing. Approximately, 170,000 pieces of concrete blocks will
be used to erect the perimeter fence.
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Table 3.2: Facilities and components in the proposed AIH

o

Description Area (SgM)
Perimeter Fence 1,150
Gate /gate house 500
Security outpost 500
Commodity service Centre 10,000
Commodity processing Centre 20,000
Industrial / Employment zone 100,000
Truck Park 30,000
Community vocational Centre 10,000
Residential area 50,000
Water facility (boreholes, overhead tanks/steel towers & reticulation) 1,000
Water treatment plant 1,000
Power facility 1,000
Storage warehouses 20,000
Cold storages (meat etc.) 10,000
Fuel station 5,000
Solid waste management plant 2,000
Sewage and effluent treatment plant 4,000
Fire station 1,000
Admin. Block 2,000
Commodity loading and uploading bays 10,000
Veterinary clinics 1,000
Health centre 1,000
Market 20,000
Recreational 10,000
QA&QC lab 1,000
Knowledge centre 3,000
Procurement centre 2,000
Agric equipment centre 10,000
Bank + ATM services 2,000
Small scale industrial zone 200,000
Medium scale industrial zone 200,000
Large scale industrial zone 200,000
Future development area 175,000
Green area 125,000
1,328,000
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Table 3.3: AIH component capacity and lifespan details
AIH Project Components
. . Design Life
Component Capacity / Specification tYears)
Internal Roads 5500 Rmt, Flexible pavement, 18m ROW with solar 20
street lights
Drains 12804 Rmt, RCC rectangular, 600 mm wide 30
Power Demand Peak Load 23 MVA (Installed capacity 500 KVA x 2) N/A
Substation Compact substation (1000 KVA) 20
Electrical Distribution 13.8 km 20
Borewells 2 Nos, Depth 200 m, Yield 65 m3/hr 20
Storage Tanks 500 KLD, Ground-level RCC tanks 35
HDPE Distribution Pipes 13.8 km, PN 10, 225-280 mm diameter 25-50
Wastewater Generation 1750 KLD, Domestic + Industrial mix N/A
STP Type MBBR technology
STP Capacity 500 KLD
STP Lifespan (Civil) 35
STP Lifespan (Mechanical) 15
Sewer Network 9.8 km, HDPE 225-280 mm diameter 25-50
Ad.m |.n /' R&D 1 Other RCC framed, Gl roofing 50-60
Buildings
Public Toilets 60 sqgm, 16 WCs 30-40
Fire Station 75 sgm, RCC, 24x7 manned 40-50
Gate & Gatehouse RCC structure 40-50
Chain Link Fencing 4600 Rmt, 2m height, steel posts with concrete 1520
foundation

Table 3.4: Facility Design Details

Design Details of AIH

Period (DLP)

(Including Defect Liability

A Area in Ha 130 ha

B Time period (AIH+ATC)
Design 4 Months
Construction 18 Months
Operations & Maintenance 60 Months

C Internal Road Length: 5500 Rmt
ROW: 18m wide, with solar street lights and channel kerbs.

D Drain Length: 3804 Rmt - ranging from 500mm x 500mm to 1000mm X
1000mm

E Electrical
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Design Details of AIH

Power Source 0.2 km to the substation, 33 kV line along the plot boundary
Power Demand 13MVA
Distribution length 3.8 km
Sub-station Compact substation of 1000 kVA
F Water
Source Ground Water (Unless state brings surface water to the site)
Demand 1500 KLD
borewell 2 Nos
Storage 1000 KLD Capacity
Distribution 3.8 Km of HDPE pipe ranging from 225 mm to 280 mm
G Wastewater
Generation 1550 KLD
STP 1000 KLD
Conveyance 3.8 Km of HDPE pipe ranging from 225 mm to 280 mm
H Buildings 1. Administrative Block + Research and Development + Disaster
Management - 400 Sgm
Fire station 75 Sgm - with Shed for fire tender (Does not include cost of fire
tender)
Public Toilet 60 Sqgm - 8 WCs x 2
| Gate & Gatehouse 1 Nos
J Boundary wall 4600 Rmt - Chain Link Fencing
K Access Roads Since the Plot is next to the Highway, Access Road has not been
considered

The facilities presented in Table 3.5 will be developed, owned and operated by private investors. The
would be subjected to both FMEnv’s and AfDB’s E&S requirements, to prepare and implement specific
ESMPs for their individual operations, leveraging on this ESIA, when it is approved and implemented.

Table 3.5: Facilities to be developed by Investors in the AIH

SN Description

Fuel station

Small scale industrial zone
Medium scale industrial zone
Large scale industrial zone
Bank + ATM Services

gl | WIN| -
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3.5 Internal Roads

To attain smooth daily traffic flow inside the AIH, internal road network was designed according to the
classification of major and minor roads. Major roads will enhance mobility while minor roads will

maximize accessibility to each factory. Access road to the AIH is directly connected to the Tinapa Road.

The major is road is two lanes for vehicular traffic with drainage and sidewalks on both sides while the
minor roads are single lane with side drainage on both sides. In anticipation of high level of activities in the
AlH, a traffic management plan has been developed (in Appendix 7), the surfacing will be asphalt over a
lateritic base and sub-base courses. These surfacing will reduce cost of maintenance and rehabilitation.

Based on the AlIH layout, the internal road details are presented in the Table 3.6.

Table 3.6: Internal roads specifications

SN Description Length (m) Number of Width of Materials
Lane Lane

1 Major Road 2830 2 10m + 10m Asphalt

2 Minor Road 2670 1 10m Asphalt

The layout and cross sections of the proposed major and minor internal roads are presented in Figure
3.3, Figure 3.4 and Figure 3.5.

3.6  Off-Site Road Requirement

There is a need to improve some sections of the Tinapa Road that is susceptible to flooding, and the
intersection of the same road with the Calabar-lkom Highway, (Figure 3.3) to enhance the AIH. These
interventions will facilitate transportation of inbound and outbound raw materials and products, access to
the site and commuting of employees from the community. The provision for the roads is shown in

Table 3.7; Off-site roads details.

ESIA of the proposed Agro-industrial Hub, Adiabo
Final Report, 2025

48



PN e
TROSS R, >

o YWEN
<~

Plate 3.1: Flooded Tinapa Road on a rainy day (left); Tinapa Junction along Calabar-lkom Highway

(right)

Table 3.7; Off-site roads details

SN Description Length (km) | Cross-section Material
1 Rehabilitation of Tinapa Road Dual - 7.3m carriage Asphalt
leading to the AIH +1.5m Shoulder
2 Provision of a flyover at the Recomme Recommended
Calabar-lkom Highway/Tinapa
Road intersection

3.7 Construction Materials

Table 3.8 and Table 3.9 present the basic construction materials and product output.

Table 3.8: Schedule of Construction Materials

Material Approximate Quantity
Steel Reinforcement Rods (Rebars) ~1000 MT
Cement ~ 32000 bags
River Sand (Concrete Grade) ~ 75000 m®
Sand (Masonry / Plastering) ~ 3000 m?
Stone Aggregates (Crushed) ~ 120000 m®
Gravel / Fine Aggregates ~ 24000 m®
HDPE Pipes (PN 10, 225-280mm) ~15.5 km
PVC Pipes and Fittings ~3 km (various diameters)
Bitumen ~7,500 tonnes
Concrete Blocks / Bricks ~3.5 million units
Steel Sections (Beams, Channels, Angles) ~200 tonnes
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Material

Approximate Quantity

Formwork Materials (Plywood, Props)

~75,000 m2 plywood + props

Reinforcement Accessories (Ties, Chairs, Wire) Various quantities (e.g., 3-5% of rebar weight)

Electrical Cables and Accessories

Lump sum based on design (~20 km cables)

Solar Street Lights and Fixtures

~240 sets (estimate based on 18m ROW length)

Waterproofing Materials ~3,000 m2
Paints and Coatings ~15,000 liters
Chain Link Fencing 6,000 Rmt

Table 3.9: Product Output

Product Output

Product Quantity
Concrete for drainage, median, manholes etc. 105290 m®
Fill material 703223 m?
Asphalt wearing course 15061 m3
Asphalt binder course 22292 m?
Base course 425400 m®

3.8 Major Project Equipment

The major equipment to be dep

loyed for the construction are listed in Table 3.10. During

decommissioning, plies and deck concrete will be dismantled and removed from site.

Table 3.10: Schedule of Equipment

Construction Equipment

Equipment/Plant Quantity Capacity / Size Duration of Use
Excavators 2 20-ton class 12-18 months
Dump Trucks/ Tippers 8 15-20-ton payload 12-18 months
Concrete Mixer 2 6-8 cubic meters per 10-12 months
Trucks batch

Vibratory Rollers 2 10-ton 6-9 months
Water Tanker Trucks 4 10,000 liters 12-18 months
Mobile Crane 1 20-ton lifting capacity 6 months
Welding Machines 5 Standard portable units 12-18 months
Generators 3 250 kVA 12-18 months
Concrete Pumps 1 30 m3/hr 6-9 months
Transit Mixture 2 7md 12-18 months

Operation Equipment

ESIA of the proposed Agro-industrial Hub, Adiabo

Final Report, 2025

50




@ \

O©SS v, L 5
Eno>- dver
RIS e

Construction Equipment

Equipment/Plant Quantity Capacity / Size Duration of Use

Maintenance Vehicles 2 Medium duty trucks 5 years (ongoing)

Fire Tender (fire truck) 1 4,000 liters water tank 5 years (ongoing)

Water Pumps 3 10-15 HP pumps 5 years

Generators 2 100 kVA Backup power for critical
systems

Landscaping 3 set Standard lawn mowers, Seasonal/periodic use

Equipment trimmers

3.9 Construction Material Transportation

The transportation of construction materials for the proposed project will be managed efficiently to
minimize environmental impact and ensure timely delivery. Materials such as crushed stone, sand, and
aggregate will be sourced from quarries and suppliers located within a 50-kilometer radius of the project
site, thereby reducing transportation costs and emissions. These materials (as highlighted in Table 3.8) will

be transported using 10-ton dump trucks, adhering to safety and load regulations.

Asphalt and cement will be procured from regional production facilities with the capacity to meet the
project's quality and quantity requirements. Delivery will be scheduled to align with construction phases to
optimize storage and usage. Excavated soil and other spoil materials will be promptly removed from the
site to avoid clutter and potential environmental hazards. These materials will be transported to designated
and approved dump sites, ensuring compliance with environmental regulations and minimizing disruption

to Adiabo and surrounding communities.

Additionally, the excavated soil spoil will be efficiently removed from the site and transported to designated
dump sites, ensuring a streamlined and organized construction process while maintaining the integrity of

the surrounding environment.

3.10 Project Personnel

Approximately 200 staff members will be brought on board for the construction phase of the project, and

expert subcontractors will be enlisted as required by the DBOC. The subcontractors will be selected from
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firms and individuals residing in the communities surrounding the construction site of the road. To facilitate
the transportation of employees to and from the work location, shuttle buses will be furnished at designated
spots within the town and its surroundings. These buses will depart prior to 7 am and return at the conclusion
of the workday. Of the entire workforce, 70% will be sourced locally, comprising 40% unskilled labor, 20%
semi-skilled labor, and 10% skilled workers, while the remaining 30% will be recruited from areas outside
of the local vicinity. Of the 200 expected staff members, 50 will be engaged during the preconstruction
phase, additional 150 will be added for construction while the number will drop to 30 during the operations.
These figures are for the DBOC and their subcontractors. When the investors come on board, these figures

will change accordingly.
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3.11 Storm Water Drainage Channel

Storm water drainage channel is planned to discharge stormwater from the AlIH to the Calabar River,
about 1.3 km from the site. Storm water inside the AlIH is planned to be collected into roadside drains
along the internal road and then released into the river. Cross culverts are located at appropriate locations.

Based on the AlIH layout the storm water drainage details are presented in Table 3.11

Table 3.11: Storm water drainage specifications

SN Description Length (m) Number Dimension

1 Road Side drains 4286.4 2 1.2m x 1.2m
2 Main drain for discharge to the rivers 13815 1 2.0m x 1.5m
3 Cross culverts 221.6 25 1.2m x 1.2m

The drains material will be reinforced concrete to reduce cost of maintenance and rehabilitation. The
design of drainage system is based on established design criteria. The expected storm water runoff from
rainfall is estimated using the Rational Method as recommended in the Federal Highway Manual Part 1
Design, and of the form.

Q =0.278CIA
Where:
Q = Quantity of run—off in cubic metre per second (m?/sec)
C = Coefficient of run-off expressed as a percentage of imperviousness of the water shed surface.
| = Rainfall intensity in millimeter per hour (mm/hr.)
A = Catchment area in square kilometre.
The above formula is true for catchment areas of 12 square kilometres maximum. An area reduction factor
is then applied for areas above 12 square kilometres, this factor is derived from the work done by Balasha-
Jalon Consultants (1977) on the Benin City Master Plan for Drainage Scheme and can be applied for

catchment areas in the sub-Sahara region of Africa.

1

12
eI

Factor =

Where, A=area of catchment in square kilometres
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The sizing of the drains using Manning’s formula for uniform flow calculations:

21
_ AR3S2

n
Q = Flow Rate (Discharge) m®/sec

A = Area of Section in m?
R = Hydraulic radius in meter
N = Manning’s roughness coefficient
S = Slope of channel in m/m
The designed channel is such that the minimum velocity is 0.6m/s for self-cleansing and the maximum

should be such that scouring will be prevent.

3.12 Water Sources and Demand

The main water sources will be both boreholes and surface water, a network of industrial boreholes will
be utilized.
The AIH shall have constant water supply to cater for the following:
= For use by the industries in the AlH;
= For people in the facility for drinking, bathing, cooking, etc.;
= For the livestock in the facility; and
= Other uses such as gardening, cleaning, toilet flushing etc.
The basis used in estimation of the water demand are shown in Table 3.12, losses of up to 10% will be

taken into account.

Table 3.12: Average day unit demand figures

Consumer Type Average Day Unit Water Demand
Domestic
Standpipe 20 litres/person/day
Yard tap 40 litres/person/day
House connection 200 litres/person/day; High Income Consumers (with

multiple fixtures and a garden tap; includes car washing
and garden watering)

100 litres/person/day; Medium Income Consumers (with a
kitchen sink, one or two WCs, showers and bathtubs and
hand wash basins).
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Consumer Type Average Day Unit Water Demand
50 litres/person/day; Low Income Consumers (with limited
fixtures, a WC and one or two taps).

Institutional

Schools — Day (students and staff) 5 litres/person/day

— Boarders (students and staff) 50 litres/person/day

Hospitals — Outpatients and non-resident staff

— In-patients and resident staff 10 litres/person/day

Mosques 100 litres/person/day

Churches 15 litres/person/day
5 litres/person/day

Commercial

Hotels 100 litres/bed/day

Lodges 50 litres/bed/day

Shops 25 litres/shop/day

Bars/Restaurants 200 litres/day

Offices 5 litres/person/day

Petrol stations/washing bays 200 litres/day

Abattoirs/butcheries 50 litres/day

Industrial

Milk cooling 200 litres/day

Dry processing mills 30 litres/day

Unspecified industrial areas 10,000 litres/hectare/day

Livestock

Livestock Unit 50 litres/head/day

3.12.1 Fluctuations in Rate of Demand for Water

Average Daily Per Capita Demand

= Quantity Required in 12 Months/ (365 x Population)
If this average demand is supplied at all the times, it will not be sufficient to meet the fluctuations.
Seasonal variation: The demand peaks during the dry season. Fire breakouts are generally more in dry
season, increasing demand. So, there is seasonal variation.
Daily variation depends on the activity. People draw out more water on weekends and festival days, thus
increasing demand on these days.
Hourly variations are very important as they have a wide range. During active household working hours

i.e., from six to ten in the morning and four to eight in the evening, the bulk of the daily requirement is
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taken. During other hours the requirement is negligible. Moreover, if a fire breaks out, a huge quantity of
water is required to be supplied during short duration, necessitating the need for a maximum rate of hourly
supply.
So, an adequate quantity of water is available to meet the peak demand. To meet all the fluctuations, the
supply pipes, service reservoirs and distribution pipes properly proportioned. The water is supplied by
pumping directly and the pumps and distribution are system is designed to meet the peak demand. The
effect of monthly variation influences the design of storage reservoirs and the hourly variations
influences the design of pumps and service reservoirs. As the population decreases, the fluctuation rate
increases.
Maximum daily demand = 1.8 x average daily demand

Maximum hourly demand of maximum day, i.e., Peak demand

= 1.5 x average hourly demand

= 1.5 x Maximum daily demand/24

= 1.5 x (1.8 x average daily demand)/24

= 2.7 x average daily demand/24

= 2.7 x annual average hourly demand

3.12.2 Water Demand

Table 3.13shows the water demand for the AIH, which is estimated based on the basics presented in

Table 3.13Table 3.12.

The Average Daily Demand of the AIH is estimated to be 6900 m®/day.

While the Maximum daily demand = 12,420 m®/day.

Peak demand = 776m3hour.

It is expected that 50% of this demand will be sourced from boreholes which require little treatment,

while the remaining 50% will be sourced from surface water which requires more elaborate treatment.
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Table 3.13: AlIH Projected water demand

SN Land Use Description Estimated Water | 10% Loss Total Demand
Demand (m3/Day) (m®Day)

1 Offices 337.5 33.75 371.25

2 Residential 90 9 99

3 Commercial 1352.3916 135.23916 1487.63076

4 Small scale Industries 1698.75 169.875 1868.625

5 Medium scale Industries 1653.75 165.375 1819.125

6 Large scale Industries 1071.168 107.1168 1178.2848

6,823.91556

3.12.3 Fire Fighting Demands:

Provision for firefighting demand to be met through hydrants (Figure 3.7) is governed by the
mathematical formula 100VP where P is population in thousands and quantity is in kilolitres subject to

minimum provision of 5% of total water demand.

3.12.4 Water Storage Tank

Storage tanks serve to store the water needs of the population. They are sized so as to meet one of two
values:

(1) 25% of daily peak demand, and

(2) 50% of average daily demand.

Selection of volume followed the following criteria: a surface storage tank sized close to 25% of daily
peak demand and overhead water tank for 50% of daily average, by considering extension problems and
marginal price difference on execution. Another factor is due to pumping by generator that requires
ensuring a more comfortable storage for compensating more extended pump stopping. Reservoir

capacity required specifically for firefighting is 1% of daily demand.
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3.12.5 Water Distribution Lines

Water distribution facilities consist of water supply tank and distribution pipelines. (Figure 3.6and
Figure 3.7) Storage capacity of water tank was designed, taking into account the hourly water demand
fluctuation, necessary water amount for firefighting and emergency (cut-off of water supply) situations.
Diameter of water distribution pipes are to accommodate the required hourly maximum water

consumption.

The pipeline networks are classified in three categories:

(1) Conveyance pipes: this type of pipeline links up supply points treatment plant and pumping stations
(2) Transmission pipes link up pumping stations with water storage tanks, and

(3) Distribution pipes: starting from water storage tanks or connection points in case of gravitational

network up to distribution points.

O

Branch

Main Line Line

. Si0
\—_:_—/pr-,mdry Treatment Secondary pumping
Storage Storage

Source

Sub -main
Line

Figure 3.6: Water supply schematic diagram
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Figure 3.7: AlH site plan showing proposed water, waste water reticulation layout with hydrant stations

3.12.6 Power Demands

Overhead power distribution lines (33 kV) from the national grid would be extended to each tenant
enterprise inside the AlH. Installation of step-down transformers is planned for small and medium power
consumers, while 33 kV line will be directly extended to big power consumers.

Provision for the use of renewable energy to complement the power needs, will be made. Table 3.14

indicates a load estimation.
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Table 3.14: Energy load estimation

< 5 SAPZ
i

SN Description Remarks Estimated Cumulative Estimated
Power Load Power Load (kW)
(kw)

1 Commodity Service - lighting load 9 +15 24
Center - small power load for meat
1-90 W; 2-150 W storage

2 Residential Areas - lighting load 30.06+50.1 80.16
1-90 W - small power load for
2-150 W ventilation and cooling.

3 Market and Banks areas - lighting load 18+30 48
1-90 W small  power load for
2-150 W ventilation and cooling

4 Health center - lighting load 7.83+13.050 20.88
1-90 W small power load for
2-150 W ventilation and cooling

5 Processing Centre - lighting load 47.6+79.35 126
1-90 W small  power load for
2-150 W ventilation and cooling

6 Community vocational - lighting load 79.35+47.61 126.96
Centre small power load for
1-90 W ventilation and cooling
2-150 W

7 Fire station (1-90 W) - lighting load 74.520 75

8 Vet clinic (1-90 W) - lighting load 7.65 7.65

9 Admin block - lighting load 53.82+89.7 143
1-90w small power load for
2-150w ventilation and cooling

10 Agric Equipment - lighting load 39.33+65.55 104
Centre small power load for
1-90 W ventilation and cooling
2-150 W

11 Recreational Centre - lighting load 315,09+525. 840.24
1-90 W small power load for | 150
2-150 W ventilation and cooling

12 Cold storage - lighting load 13.5+22.5 36
1-90 W small power load for
2-150 W ventilation and cooling

13 Trucks parking - lighting load 13.5 135
1-90w

14 Medium scale industrial - lighting load 330.75+551. 1543
zone 25+661.5

ESIA of the proposed Agro-industrial Hub, Adiabo
Final Report, 2025

62



@ \

= SAPZ
SREE -

SN Description Remarks Estimated Cumulative Estimated
Power Load Power Load (kW)
(kW)
1-90 W - small power  load
2-150 W consumption machines.
3-180 W - medium power consumption
machines.
15 Large-scale Industrial - lighting load 206.28kw+3 1421
Zone (D) - small power load | 43.8kw+
1-90 W consumption 412.56+458.
2-150 W - medium power consumption | 4
3-180 W machines
4-200 W - high consumption machines
16 Small scale Industrial - lighting load 45+75+90 210
Zone - small  power load
1-90 W; 2-150 W consumption machines
3-180 W
17 QA & QCLAB - lighting load 9+15 24
1-90 W small power load for testing
2-150 W machines and test sample cold
storage.
18 Commodity processing - lighting load 6.93+11.55 18.48
Centre small power load for water &
1-90 W fuel pumping machines
2-150 W
19 Solid waste - lighting load 3.6+6 9.6
management. small power load for sewage
pumps
20 Power facilities - lighting load 6.93+11.55 18.48
1-90 W small power load for water &
2-150 W fuel pumping machines
21 Sewage effluent - lighting load 45+75 12
treatment plant. small power load for sewage
1-90 W; 2-150 W pumps
22 Security street lighting - lighting load 270 270
1-90 W
23 Total estimated load for
the whole district 5,171.95
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3.12.7 Load Mapping / Distribution for the AIH

PTiN,
<

ey & SAPZ
SN

Since the total load requirement/estimated based on the above-named estimating method, the proposed

arrangement and load survey for the whole hub is proposed in Table 3.15, with underground distribution

network layout presented in Figure 3.8

Table 3.15: Load Mapping

SN | Location Estimated Distribution Transformer | Remarks
Load (MW) | Sizing/Selection
1 The whole district 5.17195 2-Number 15mVA 33/11 kV, | Power other power transformers
under with all necessary connecting | using 11 kV overhead or
study/observation accessories underground ring supply or
radial
2 Large scale 1.421 2 Number 1mVA power | Tap via 11 kV lines overhead or
industrial zone (A) transformer 11 kV/0.415 kV underground
3 Large scale 1.421 2 Number 1mVA power | Tap via 11 kV lines overhead or
industrial zone (B) transformer 11 kV/0.415 kV underground
4 Large scale 1.421 2 Number 1ImVA power | Tap via 11 kV lines overhead or
industrial zone (C) transformer 11 kV/0.415 kV underground
5 Large scale 1.421 2 Number 1mVA power | Tap via 11 kV lines overhead or
industrial zone (D) transformer 11 kV/0.415 kV underground
6 Medium scale 1543 2 Number 1mVA power | Tap via 11 kV lines overhead or
industrial zone (A) transformer 11 kV/0.415 kV underground
7 Medium scale 1543 2 Number 1mVA power | Tap via 11 kV lines overhead or
industrial zone (A) transformer 11 kV/0.415 kV underground
SUM TOTAL IMW
10.989
MW=1.089
MW

NOTE all other load to be on the balance load of 1.089

Proposed solar power estimation of the AIH

The total estimated power load of this AIH was estimated at 10.98 Megawatt, based on thumb power

estimation rule. To enable utilization of green energy for the proposed project 10% of this estimated

load is set aside for the solar energy provision.

10% of 10.98MW=1.098MW.
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So, 1.098MW was set aside for solar installation for the proposed project, and the proposal to compose

of the following: -

Solar power hybrid

With a capacity of 1.098MW.

With 3137 solar PV panels

With PV combiners

Connecting control breakers

Ring main unit

Step up transformer — (ImVa) 415V / 11kV.
Earthing

Armoured cablings

Aluminium conductors

Hybrid sensors power source

3.12.8 Street Lighting

All roads will be provided with solar streetlights.

Wastewater Treatment System

The wastewater collection facilities are planned to collect pre-treated effluent from each factory, and

sewage from other facilities, in accordance with the following basic concepts:

Separate system: which is a system for transporting wastewater and storm water separately, while
stormwater drainage is planned to utilize drain ditch beside the internal road network (Figure 3.8),
Industrial wastewater and sewage from toilet are collected into the same pipe to avoid duplication of
facilities, and

Wastewater is transported as free flowing basically by gravity to avoid the possibility of choking in
pipes as well as to reduce the cost of construction and maintenance of the pumping system.

Qil: QOil and grease from the maintenance of vehicles and equipment on-site will be collected and

stored in sealed drums and evacuated under contract by the CRWMA

The domestic sewage to be generated has been assumed to be 80% of the domestic water consumption.
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Based on the domestic sewage demand of 80% of water demand which is 5600m®/day, a packaged

wastewater treatment plant is designed to provide this volume.
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Figure 3.8: Proposed underground power distribution & Storm Water Drainage Network
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Figure 3.9: Flow diagram of the propose waste water treatment plant

Solid Waste Handling Facilities
The Design, Build & Operate (DBO) contractor and prospective investors will adapt the WMP prepared
for this project, focusing on these five components:

= Generation

= Storage

= Collection

= Transportation

= Disposal
. The waste management plan for the proposed project has been carefully prepared based on a thorough
understanding of potential waste characteristics. The project waste considered here include:

= Construction waste: vegetative (100,047 m3).
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= Excavated soil: the expected 306,397 m3 of soil from excavation will be stocked and reused as back
filling material for road and building foundations, and for landscaping. The cut-and-fill portion is not
regarded here.
= Qil: oil and grease from malfunctioning vehicles and equipment on-site.
= Recyclables such as paper, glass, metal and plastics.
= Industrial process solid waste.
= Wood from pallets for transport products,
= Concrete from batching plant
= Dewatered sludge generated in the wastewater treatment facility.
Scrap metals, paper, glass, and plastics will undergo sorting and be sold for recycling or reuse. At the
source, solid waste will be segregated. The Cross River State Waste Management Agency will be engaged
to collect and dispose of waste not recovered by the DBO contractor for reuse. The waste will be carefully
tracked and dumped at approved sites. The CRSWMA currently operates two officially designated
dumpsites serving Calabar and environs: the Lemna Dumpsite, located approximately 12 km northwest of
Calabar city, and the Esuk Utan Dumpsite, located within the Calabar Municipality. Waste from the Adiabo
project site will be transferred to the Lemna Dumpsite, which is the approved regional facility with
sufficient capacity and access for large-scale industrial waste disposal. All transport will comply with

environmental guidelines and traffic safety regulations.

Each type of waste shall be segregated and put in respective colour-coded containers (Figure 3.10). each
colour is distinct for a particular purpose. Yellow for plastics and metals, red (or black) for general waste,

green for organic waste (food and garden waste) and blue for paper and cardboard.

Especially, food processing waste is diverted to compost through several processes. Outside the AlH,
recyclables will be sold, while sludge and other wastes will be transported to a designated landfill site.

Dedicated refuse collection bins will be provided in the AIH at the appropriate locations. (Figure 3.10).
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Figure 3.10: Sample of colour-coded containers for waste collection
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Figure 3.11: Location Map of Solid Waste Collection Points within the AIH
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Upon completion of construction, the DBO contractor will decommission the construction site, and clear
all debris, including remnants of temporary structures erected by food and other vendors for site workers,
preparatory to AIH’s commissioning for operations. The DBO contractor's waste disposal subcontractor
will handle the collection and disposal of these materials. This meticulous waste management strategy
ensures a responsible and environmentally conscious approach throughout construction. Figure 3.12
presents a simplified flowchart for proposed waste management strategy for the proposed AIH project while
Error! Reference source not found. shows major waste generation and dumpsite locations in Calabar

metropolis.

Waste

Recovery &
Segregation

Reduce Reuse Dispose

Figure 3.12: Waste Management flowchart for the proposed project.

Telecommunication

Although there may be telecommunication masts in the area, provision will be made for additional base

station. This will take care of both the telephone and internet requirements of the site.

3.12.9 Operational Phase of the Project

During the operational phase, the Agro-Industrial Hub will host multiple agro-processing and service
enterprises. Operations will include raw material intake, processing of crops such as cassava, rice, and
cocoa, packaging, storage, and logistics. The AIH will also support administrative offices, training and
research centres, and small business incubators. Operations will be powered by a hybrid energy system
combining solar and grid power, with a wastewater treatment facility ensuring compliance with FMEnv

discharge standards.
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Figure 3.13: Major waste generation and dumpsite locations in Calabar Metropolis
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Routine maintenance will include road cleaning, drainage desilting, landscaping, and equipment servicing.
The operational workforce will consist of approximately 300 permanent and 700 temporary staff, with a

strong emphasis on local employment and gender inclusion.

3.14 Project Lifespan and Decommissioning

The Agro-Industrial Hub has an anticipated lifespan of 40 years, depending on maintenance and economic
viability. Decommissioning may involve the removal of structures, dismantling of industrial equipment,
and restoration of affected areas. A Decommissioning and Site Restoration Plan (DSRP) will be
implemented at that stage, ensuring environmental protection, waste recycling, and re-vegetation of the area

where appropriate. The plan will comply with FMEnv and AfDB standards for closure and transition.

3.15 General Construction Work scope

Error! Reference source not found. presents flow chart of the work scope and the principal sequence of
activities for the infrastructure development. These activities, from pre-construction through construction
and operational and decommissioning phases of the proposed project are the sources of impacts, as
presented in chapter five with proffered mitigation / enhancement measures in chapter six, and generic and
specific plans developed to manage the environmental and social impacts identified as presented in chapter

seven and annexes.

3.16 Maintenance Plan

CR-SAPZ through the DBO Contractor is unwavering in its commitment to guaranteeing the safety and
efficiency of the AIH for all operators. The maintenance strategy is provided in the DBO Contractor’s

Facility Management Plan.
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1. Mobilization Phase

\

Conduct EIA
Secure fundings and
permits

Select project team
Develop Construction
plans and schedule
Conduct site survey and
analysis

Obtain necessary
approvals and permits
Order materials and
equipment

Mobilize Construction
team and resources
Conduct safety and
quality control training

J

N

2. Construction Phase

Clear and grade the site
Install temporary facilities

Install erosion control
measures

Excavate and lay the sub-
base

Lay asphalt

Installation of concrete
walkway and parapets
Install drainage systems
and utilities

Install traffic signals and
signage

Install permanent facilities
Conduct final inspection
and punch list

Complete outstanding
work items

Remove temporary items
from the site

Perform final cleanup of
the site

Figure 3.14: Flowchart of general construction work.
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3. Operations Phase

Commissioning

® Maintenance and
repairs

® Respond to accidents
and emergencies
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Made sy falslolnwlolslelmlalmlslsflals|lolnwlols|rlmla
0 ™ CROSSRIVER AlH & ATC (DBO) 2139.25 days 19-06-2025  27-02-2032 [
1 |, SAPZ (Design & Construction) 580.13 days  19-06-2025 13-04-2027 [; 1
2 (e Project Kick-off 18.13 days  19-06-2025  09-07-2025 m
3 |m Signing of Contract agreement 1day 19-06-2025  19-06-2025 Signing of Cantract agreement
4 (| Work Programme & submisison of BEME 1 day 23-06-2025 23.06-2025 Work Programme & submisison of BEME
5 |mm Project Kick-off meeting 1 day 23-06-2025 2306-2025 1"»}96! Kick-off meeting
6 = Submisison of Mobilisation Advance Guarantee, and 14 days. 24-06-2025  09-07-2025 4 Submisison of Mobilisation Advance Guarantee, and credit of advance
credit of advance
7 |, Submisison of Performance Security 7 days 24-06-2025  01-07-2025 5 | Submisison of Performance Security
8 |mm Boundary demarcation for AIH & ATC by SPIU (Access 14 days 24-06-2025 09-07-2025 5 ' »,Boundary demarcation for AIH & ATC by SPIU (Access road co-ordinates by SPIU)
road co-ordinates by SPIU) 1
g |mm Right to access {including community rehabilitation & 14 days 24-06-2025 09-07-2025 5 "y |Right to access (including community rehabilitation & resettlement, permit to construct, power &
resettlement, permit to construct, power & water
connection
0 |- Site Infra structure 65 days 09-07-2025  22-09-2025 |
n |m Procurement for office setup 20 days 09-07-2025 0108-2025 8 - frocu rement for office setup
12 |w. Supply, Installation of Container offices 45 days 01-08-2025 2209-2025 11 Supply, Installation of Container offices
[ER S Mobilisation of Resources 10 days 01-08-2025 13.08-2025 125§ Mobilisation of Resources
W (. Design Phase 11138 days 09-07-2025 13-11-2025 s |
15 | Surveys 11138 days  09-07-2025 13-11-2025 s |
16 - Topographic Survey 31 days 09-07-2025 14-08-2025 —
17 |, Appointment of Topo survey vendor 14 days 09-07-2025 25.07-2025 & I », Appointment of Topo survey vendor
1B |- Conduct Topa Survey 10 days 25.07-2025  06-D8-2025 17 {7, Conduct Topo Survey
19 = Review & Consert by SPIU 7 days 06-08-2025 14-08-2025 18 7 Review & Censent by SPIU
20 |mm Geotech & Hydrological Surveys 11138days 09-07-2025 13.11-2025 I 1
2 |y Appaintment of Geotech survey vendor 14 days 08-07-2025 3507-2025 & [+ Appointment of Geotech survey vender
z |- Conduct Geotech survey 15 days 25-07-2025 12408-2025 21 4 JCmductGmmdl survey
23 |mm Review & Consert by SPIU 7 days 12-08-2025 15-08-2025 22 Review & Consent by SPIU
24 |mm ESIA by SPIU 11138 days  109-07-2025 13-11-2025 1
EE ESIAreports 11138days  09-07-2025 13-11-2025 & i | ESIAreports
% | Master Planning & Engineering 55 days 14-08-2025 15-10-2025 r—
z7 |- Preliminary Master Planning & Design 25 days 14-08-2025 11-09-2025 o |
28 Preliminary Masterplan 10 days 14-08-2025 25.08-2025 19 “'fre“ minary Masterplan
29 Review & approval by SPIU 15 days. 25-08-2025 11-09-2025 28 Review & approval by SPIU
EVIL Detailed Master Planning 10 days 14-08-2025  25-08-2025 ]
| Detailed Master Plan 10 days 14-08-2025 25:08-2025 19 - iled Master Plan
0 |wm Detailed Design & Building Architecture 30 days 25-08-2025  29-09-2025
3 = Boundary Wall 10 days 11-09-2025  23-09-2025
ETR ] Design Detail for Boundary wall 10 days 11-02-2025 23.09-2025 29 Design Detail for Boundary wall
ETRRC Road work 25 days 25-08-2025  23-09-2025 W
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1D Task  Task Mame Duration tart Finish Fredecessors Half 2, 2025 Half 1, 2006 Half 2, 2026 Half 1, 2007
Mode |]|A|S|G|N o s lrlmlalmls|slals|olnlols fFlmla
L] TCS Finalization 5 days 25-08-2025 30-08-2025 31 TCS Finalization
37 |m Detailed Cross section 20 days 30-08-2025 23.09.2025 36 Detailed Cross section
33 = Road marking and signages 5 days 30-08-2025  05-09-2025 3755 1ad marking and signages
39 = Drawings & DBR 15 days 05-09-2025 2309-2025 38 Drawings & DBR
i Storm water work 18 days 30-08-2025  20-09-2025
a1 | Alignment & Layout 3 days 30-08-2025 03-09-2025 36 ignment & Layout
42 | Drawings & DBR 15 days 03-09-2025 20-09-2025 41 Drawings & DBR
a |m Sewer water work 18 days 03-09-2025  24-09-2025
aq |wn Alignment & Layout 3 days 03-09-2025 06-09-2025 41 ‘iﬁﬁgnment & Layout
45wy Drawings & DBR 15 days 06-09-2025 24-09-2025 44 Drawings & DBR
% |m Water supply work 25 days 25-08-2025  23-09-2025
a7 | Alignment & Layout 3 days 30-08-2025 03-09-2025 4155 lignment & Layout
a8 |mm Drawings & DBR 15 days 03-09-2025 20-09-2025 47 Drawings & DBR
a9 |m Electrical network detailed design 25 days 25-08-2025  23-09-2025
s0 (=g Design calculation 5 days 25-08-2025 30-08-2025 31 sign calculation
51 |mm Drawings & DBR 20 days 30-08-2025 23.09-2025 50 Drawings & DBR
52 '-1 Design of Admin office, Fire station, Boundary 30 days 25-08-2025 29-09-2025
wall & Gate Complex
53 |wm Design & Drawing (MEP, Structure, Archite ctur 30 days 25-08-2025 29409-2025 31 Design & Drawing (MEP, Structure, Architecture)
54 | Technical compliance & standards 15 days 25-08-2025 11-08-2025
55 |wg Quality Assurance plan 15 days 25-08-2025 11-09-2025 31 lity Assurance plan
56 |wn Health & Safety plan 15 days 25-08-2025 11-09-2025 31 Ith 8 Safety plan
57 | Durability pLan 15 days 25-D8-2025 11-09-2025 31 Durability pLan
3wy Approval 15 days 29-09-2025 15-10-2025
5 |mm Review & Approval of Masterplan, Drawings & 15 days 29-09-2025 15-10-2025 53 Review & Approval of Masterplan, Drawings & DBRs by SPIU
DBRs by SPIU
60 == Construction Phase 496 days 23-09-2025 13-04-2027 r 1
61 Infrastructure Construction Works 496 days 23-09-2025 13-04-2027 r T
w2 |wm Boundary wall 95 days 23-09-2025  09-01-2026 I T
& = Award of Sub-Contract 25 days 73-09-2025  21-10-2025 34 T fm'd of Spb-Contract
& |m Excavation works 25 days 21-10-2025 19-11-2025 63 [ Excavafion works
65 |wm Foundation works 40 days 01-11-2025 17-12-2025 6455+10 days Fopndation works
L] Chain Link Fencing 40 days 25-11-2025  09-01-2026 6555+20 days L» Chain Link Fencing
& |m Roads, drains & streetlights 337 days 16-10-2025  05-11-2026 1
6 | Sub-Contract 20 days 16-10-2025 07-11-2025 59 Sub-Confract
69 |mn Grading works 100 days 07-11-2025 02-03-2026 68 Grading works
70 |m Eart hworks 100 days 16-10-2025  06-02-2026 58 Earthworks
e Sub base 125 days 13-11-2025  04-04-2026 70S5+25 days Sub base
72 | Base course 125 days 12-12-2025  04-05-2026 7155425 days Base course
7 |m Binder course - Asphalt 150 days 25-12-2025 15-06-2026 7255+12 days ] Binder course - Asphalt
Task Inactive Milesione Start-only C Path Predecessor Summary Task | 1
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(] Task  Task Mame Duration tart |Finish Predecessors Half 2, 2025 |Half 1, 2026 | Half 2, 2026 Half 1, 2007
Mode sl lals|lolnlo e lmlalmls|sfals|lolulo s |[Flm|a
74 | Wearing course - Asphalt 150 days 20-02-2026 11-08-2026 7355+50 days l——[ Wearing course - Aspha
75 | Road Marking 125 days 15-06-2026 05-11-2026 7455+100 days —F Road Marking
76 (= Road Accessories [Kerbs, Walkways etc) 150 days 07-02-2026 28-07-2026 7255+50 days ¥ Road Accessories (Kerbs, Wallkways ety
[ 77 = Drainage 195 days 16-10-2025  26-05-2026 [ 1
78 |wm Excavation work for drains 125 days 16-10-2025  07-03-2026 70SS Excavation work for drains
79 | Installation of drains 175 days 07-11-2025  26-05-2026 7855+20 days » Installation of drains
ERS Street Lights 205 days 07-11-2025  30-06-2026 I 1
a1 | Procurement of street lights 50 days 07-11-2025 03-01-2026 68 - i.mmmm of street lights
a2 |ws supply at site 65 days 03-01-2026 19-03-2026 81 supply at site
ERL] Installation at site 50 days 04-05-2026  30-06-2026 72 P - Installation at site
84 Water Supply 260 days 23-09-2025  17-07-2026 I 1
g5 | Sub-Contract for water works 20 days 23-08-2025 15-10-2025 39 [ Sub-Contrack for water works
T Borewell 50 days 16-10-2025 11-12-2025 85 } Borpwell
&7 | Storage Reservoisr 75 days 16-10-2025  09-01-2026 [ 1
ERS Procurement of Tank 20 days 16-10-2025  07-11-2025 85 + 1 Procurenpent of Tank
B9 |mm Supply of Tank at site 45 days 07-11-2025 29-12-2025 88 Supply of Tank at site
90 |mm Foundation work 30 days 19.11-2025  23-12-2025 8955+10 days L> lcundatbn work
g1 |wg Installation 10 days 25-12-2025 09-01-2026 89 Installation
G2 | Distribution Network 245 days 10-10-2025  17-07-2026 1 1
93 |m Procurment of pipes 25 days 10-10-2025 07-11-2025 8555+15 days el lecum:nt of pipes
o |wg Supply of pipe at site 45 days 07-11-2025 20-12-2025 93 — Supply of pipe at site
95 |mm Excavation work 100 days 16-10-2025  06-02-2026 85 b Excavation work
95 Installation 150 days 12-12-2025 01-06-2026 9555+50 days L—b llnsﬂ"!ﬂon
[ o7 | Testing & commissioning 40 days 01-06-2026 17-07-2026 96 Testing & commissioning
[ o |my Waste water 265 days 23-09-2025  22-07-2026 I 1
99 |mg Sub-Contract for waste water 20 days 23-09-2025 15-10-2025 39 A, Sub-Contrack for waste water
100 |= STP 205 days 16-10-2025  06-06-2026 T 1
101 = Procurement 45 days 16-10-2025 06=12-2025 9955+20 days i 1"’“ lirement
102 = Supply of Equipments 60 days 06-12-2025 12-02-2026 101 Supply of Equipments
103 =, Civil work 100 days 17-12-2025 10-04-2026 10255+10 days Eb f'"" work
104 | Installation 50 days 10-04-2026 06-06-2026 103 Installation
105 |wg Conveyance 250 days 10-10-2025  22-07-2026 I 1
106 |=5 Procurment of pipes 25 days 10-10-2025 07-11-2025 935§ i Procurment of pipes
107 |mm Supply of pipe at site 45 days 07-11-2025 29-12-2025 945§ i Supply of pipe at site
108 |= Excavation work 100 days 16-10-2025  06-02-2026 99 - Excavation work
109 |w Installation 150 days 12-12-2025  01-06-2026 10855+50 days L, Installation
10 |m Testing & commissioning 45 days 01-06-2026 22-07-2026 109 Testing & commissioning
11 |-, Electrical 335 days 23-09-2025  10-10-2026 r 1
12 = Sub-Contract for Electrical works 20 days 23-08-2025 15-10-2025 39 | [ - p Sub-Contrack fior Electrical works
Task Inactive Milestane Start-only C Path Predecessor Summary Task | 1
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I Task  Task Mame Duration |Start |Firl'sh |P redecessors Half 2, 2025 | Half 1, 2026 | Half 2, 2006 Half 1, 2027
Mode s s lalsleln|o [eimlalmlslslalslolnlols[rimla
LLEL Isolators & other accesoris for tapping 195 days 16-10-2025 26-05-2026 |' 1
114 | Procurement 45 days 16-10-2025 06-12-2025 112 + l"'“‘""’“em
15 = Supply of Equipments 60 days 06-12-2025 12-02-2026 114 Supply of Equipments
116 |™=5 Civil work 50 days 02-02-2026  30-03-2026 11555+50 days [———b f"“ work
17 = Installation 50 days 31-03-2026  26-05-2026 116 Installation
118 =5 Distribution 315 days 16-10-2025  10-10-2026 [ 1
19 |= Procurement of pole, Conductor & accessories 45 days 16-10-2025 06-12-2025 112 [~ l"m prement of pole, Conductor & accessories
120 |mg Supply of pole, Conductor & accessories 75 days 06+12-2025 02-03-2026 119 Supply of pole, Conductor & accessories
121 = Civil works 100 days 08-01-2026  04-05-2026 12055+30 days [ » l Civil works
122 |my Installation 150 days 02-03-2026 20-08-2026 120 1"5'-!'“0"
123 |my Testing & commissioning 45 days 20-08-2026 10-10-2026 122 Testing & commissioning
124 ™ Buildings & Utility Works 370 days 09-01-2026  08-03-2027 1
125 |my Admin office & gate house 355 days 09-01-2026  19-02-2027 :']
126 = Procurement 75 days 09-01-2026  04-04-2026 62 T + Procurement
127 |, Ground & Excavation Work 60 days 04-04-2026 1206-2026 126 T Ground & Excavation Work
128 |mm Foundation & Back Filling Work 100 days 09-05-2026 01-09-2026 12755430 days H— ~ Foundation & Back Filling Work
129 |m Plinth level Work 30 days 01-09-2026 05-10-2026 128 ik Plinth level Work
130 |= Ground Floor 45 days 05-10-2026  25-11-2026 129 q' Ground F
131 =y Block & Partion Waork 30 days 25.11-2026  30-12-2026 130 Al Block & Partiop Y
132 |m Internal finishing work 45 days 01-12-2026  2101-2027 131SS+5 days Internal fin|sH
133 | MEP Work 45 days 01-12-2026 2101-2027 13258 P Work
[ 134 m External Development 45 days 30-12-2026  19-02-2027 131 T naj O
135 Fire station 370 days 09-01-2026  08-03-2027 it
E3L] Procurement 75 days 09-01-2026  04-04-2026 62 T Procurement J«
137 . Ground & Excavation Work 60 days 04-04-2026 1206-2026 126 i G d & Excavation k
138w Foundation & Back Filling Work 100 days 09-05-2026 01-09-2026 12755+30 days L Fouhdation (& Bagk Filling Work
139 |wg Plinth level Work 30 days 01-09-2026 05-10-2026 128 - Plinth level Work
140 |m Ground Floor 45 days 05-10-2026  25-11-2026 129 b Ground Flgor
141 |my Block & Partion Work 30 days 25.11-2026  30-12-2026 130 T | Block & Partiop
E3L] Internal finishing work 45 days 01-12-2026  21-01-2027 1315545 days Ly Internal finjsh
143 W MEP Work 45 days 01-12-2026 2101-2027 13255 L P Work
144 |mp External Development 45 days 30-12-2026  19-02-2027 131 T fmrna' g
145 | Overall Finishing works 15 days 19-02-2027  0B-D3-2027 144 H Overal
146 (= Warehouse 370 days 09-01-2026  08-03-2027 [; 1
147 |w Procurement 75 days 09-01-2026  04-04-2026 62 = Procurement
148 |w Ground & Excavation Work 60 days 04-04-2026 12-06-2026 126 [ - G d & Excavation Work
149 |mm Foundation & Back Filling Work 100 days 09-05-2026 0109-2026 12755430 days — Foundation & Back Filling Work
150 |wg Plinth level Waork 30 days 01-09-2026 05-10-2026 128 - Plinth level Work
151 [ Ground Floor 45 days 05-10-2026 25-11-2026 129 | - Ground Flgor
Task Inactive Milestane Start-anky C Path Predecessor Summary Task | 1
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Figure 3.15: Proposed Project Execution Schedule

I Task  Task Name Duration tart Finish |P redecessors Half 2, 2025 | Half 1, 2008 Half 2, 2026 |Ha|f 1,2027
Mode sl falslolnw s [Fimla sy fals|olnlo s [Flm]a

152 |, Block & Partion Work 30 days. 25-11-2026  30-12-2026 130 & Rartion Y
153 |mg Internal finishing work 45 days 01-12-2026 21401-2027 13155+5 days Internal finjsh
154 (W MEP Work 45 days 01-12-2026 2101-2027 13255 P Work
155 |m External Development 45 days 30-12-2026 19-02-2027 131 l' ternal 0
156 |y Overall Finishing works 15 days 19-02-2027  08-03-2027 155 + Ovefal
157 |y Handing Over 31 days 08-03-2027 13-04-2027 ™
158 |= Quality Check by SPIU 30 days 08-03-2027  1204-2027 145,156 T |
159 |y As built drawings 30 days 08-03-2027 12-04-2027 145,156 oAy
160 |- Start of DLP 1 day 12-04-2027 13-04-2027 159 1
161 | Operation & Maintenance 1598 days 27-02-2027 27-02-2032

162 |m D&M manuals 7 days 13-04-2027 21-04-2027 61 q
163 (W Emergency resonse plan 15 days 13-04-2027 25-04-2027 61

164 (WY ‘Waste management plan 15 days 13-04-2027 29-04-2027 61

165 (W Health & safety Management plan 15 days 13-04-2027 25-04-2027 61

166 (WG Quality Assurance management plan 15 days 13-04-2027 29-04-2027 61

167 |# Operation & maintenace 1598 days 27-02-2027 27-02-2032 61 »
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4. DESCRIPTION OF THE EXISTING ENVIRONMENT

This chapter captures all the baseline information of the study area of the proposed Agro-Industrial
Hub (AIH) and its ancillary facilities of. This includes the physico-chemical environment (meteorology,
geology, sediment / soil type and distribution, surface/groundwater characteristics), biological
environment (location and distribution of benthos, plankton, fisheries, flora and fauna characteristics),
as well as Socioeconomic and health conditions of the project affected communities.

4.1 Study Approach

The baseline environmental and social conditions were established based on data obtained over one (1)
climatic season sampling carried out in the study area. Primary data was obtained from wet season field
sampling exercise which commenced on Thursday 17th through Monday 21st June, 2025. Figure 4.1
shows the generalized sampling points for all environmental samples. The dry season biophysical data
was adapted from FMEnv approved

Environmental Impact Assessment (EIA) carried out in the study area as listed below.
e EIA for the Proposed Calabar Independent Power Plant Project in Calabar, Cross River
State.

o ESIA (2025) for the Proposed Lagos - Calabar Coastal Highway by the Federal Ministry of
Works.

The baseline status of the project area was obtained through consultations with the relevant stakeholders
as well as from field studies covering the following:

Reconnaissance survey.
= Field studies including air, surface water, sediment, soil and vegetation sampling;
= Geophysical investigation and groundwater sampling;
= Field analysis and sample preservation;
= Laboratory analysis of samples;
= Socioeconomic and health studies;
= Data processing, analysis and interpretation; and
= Reporting

4.1.1 Baseline Data Acquisition Methods

Basically, measurements, field data collection and sample collection of representative populations were
utilized in the data acquisition process to determine the environmental parameters of the study area.
This exercise involved a multi-disciplinary approach and was executed within the framework of a
quality, health, safety and environment (QHSE) management system approach. Using the best available
equipment, resources, and personnel, this method guarantees that the necessary data and samples were
collected in accordance with established (scientific and regulatory) requirements. Elements of this
approach include:

ESIA of the proposed Agro-industrial Hub, Adiabo
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Review of existing reports that contain environmental information on the study area;

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

Pre-mobilization activities (assembling of field team, sampling equipment / materials
calibrations/checks, review of work plan and schedule with team, and job hazard analysis);
Mobilization to field; fieldwork implementation - sample collection (including positioning and
field observations), handling, documentation and storage protocols and procedures; and
Demobilization from field; transfer of sample custody to the laboratory for analyses.

The methodology/procedures for collecting field data are described in the succeeding sub-sections.
Also, baseline environmental conditions of the proposed AIH project's area as recorded during field
study are described in succeeding sections below. The detailed documentation of the fieldwork
execution including descriptions of the laboratory analytical methods and procedures, the detection
limits for the various parameters analysed as well as an overview of the general QHSE plan adopted for
field data gathering and laboratory analysis is presented.

4.1.2 Consultation with Regulators and Stakeholders

Prior to field sampling, meetings were held with the relevant stakeholders to provide detailed
information about the project and to obtain their consent for conducting field data gathering.
Consultation is an important element of Socioeconomic assessment and an integral component of the
entire ESIA process. This is because appropriate and adequate consultations will ensure smooth project
implementation and guarantee economic and commercial sustainability of the proposed project. It
involves information dissemination and interaction/dialogues with the host communities and other
stakeholders on the ESIA of the proposed project. The key objectives of consultation on the ESIA for
the proposed AIH project are to:

Ensure that the communities and all stakeholders are given early and adequate information on the
ESIA and the proposed AlIH project activities;

Provide a framework for improving the understanding of the potential impacts of the proposed
project on the Socioeconomics and biophysical environment;

Include stakeholders’ views and concerns as part of the ESIA execution especially as it concerns
the potential impacts;

Identify contentious issues in the proposed project execution;

Establish transparent procedures for carrying out the proposed projects; and

Create accountability and a sense of local ownership during project implementation, thus
minimizing communities’ conflicts and project delays that may result thereof.

4.1.3 Desktop Studies

Desktop studies involved the acquisition of relevant background information on the environment
of the study area. Approved reports from earlier environmental studies conducted in the region, as
well as books, articles, maps, and other materials about the proposed AlH project area and environs
similar to it, were among the materials studied.
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4.2  Objectives of Field Sampling/Measurement

The specific objectives of the ecological field sampling were to determine:
= Ambient air quality and noise level of the study area;
= Physico-chemical and microbiological characteristics of the soil within the study area;
= Physico-chemical and biological characterization of ground and surface water and sediment
samples within the study area;
= Hydrobiology and fisheries resources of the study area;
= Wildlife abundance and diversity of the study area and environs;
= Vegetation characteristics of the area; and
= Establish the Socioeconomic and health status of the project affected communities.
= Geology and hydrogeology conditions of the project area

Plate 4.1: Sampling Equipment Materials

4.3  Analytical Methods

Samples collected from the field were analysed using various methods in the Ministry of Science and
Technology laboratories in Uyo, Akwa Ibom, Nigeria. This study employed analysis techniques
approved by the Federal Ministry of Environment. Some international analytical procedures were also
adopted for this study. Those of APHA, EPA, and ASTM analytical procedures for soil, sediment, and
water quality were among analytical procedures adopted and used in the course of this study. To ensure
the reliability and integrity of some unstable physico-chemical parameters, in-situ measurement of pH,
conductivity, Total Dissolved Solids (TDS), and temperature were carried out in the field. All field
instruments were regularly cleaned and recalibrated after each use, some of which are shown in Plate
4.1.

The Quality Assurance and Quality Control (QA & QC) for laboratory analyses is in accordance with
FMEnv. recommended method, and include blank analyses to establish analyte level, duplicate analyses
to establish analytical precision, spiked and blank sample analyses to determine analytical accuracy.
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Figure 4.1: Generalised sampling map for all Environmental Components Studied at the proposed
AlH Project Area. Source: Field Fieldwork 2025

4.4 Air Quality, Noise and Meteorological Studies

4.4.1 Study Sites

The study area is situated within latitudes 05°03°16.43” and 05°04°36.40” N, and longitude
008°18°23.38” and 008°19°30.02” E, with the highest elevation of 43.9m. Adiabo Community in
Odukpani Local Government Area (LGA) of Cross River State, Nigeria, experiences a tropical
monsoon climate characterized by high temperatures, heavy rainfall, and high humidity for most of
the year. The average annual temperature ranges between 25°C and 30°C, with the hottest months
being February and March, when temperatures can reach up to 32°C. The coolest months are July
and August, due to increased cloud cover and rainfall. Rainfall in Adiabo is abundant, with the rainy
season lasting from March to October and peaking between June and September. The community
receives an annual rainfall of about 2,500mm to 3,000mm, making it one of the wettest areas in
Nigeria. The dry season runs from November to February, with little to no rainfall, particularly in
December and January. Humidity levels remain high throughout the year, often exceeding 80%,
especially during the rainy season, due to the community's proximity to the Atlantic Ocean and its
dense rainforest vegetation. The southwest monsoon winds bring heavy rains, while the Harmattan,
adry and dusty wind from the Sahara, occasionally affects the area between December and February,
though its impact is milder compared to northern Nigeria. The lush tropical rainforest in Adiabo
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supports rich biodiversity and agricultural activities, including the cultivation of cassava, plantains,
and oil palm. However, the heavy rainfall can sometimes lead to flooding in low-lying areas. Overall,
Adiabo's climate is hot, wet, and humid, with a long rainy season and a short, relatively mild dry
season.

4.4.2 Air Sampling

Concentrations of air pollutants were measured with highly sensitive digital portable meters
comprising NO, SO, H2S, HCN, NHjs, Cl,, CO,, CO, CH4, PM2sand PMyo at 10 sampling locations
and a control point The portable meters used to detect gaseous pollution are listed in Table 4.1 while
the methods employed are captured in Table 4.2

Table 4.1: Gaseous Emissions and Noise Measuring Instruments

Parameter Equipment Range Alarm levels
Sulphur dioxide (SO,) SO, Crowcon Gasman S/N: 0-10ppm 2.0ppm
19648H
Nitrogen dioxide NO; Crowcon Gasman S/N: 0-10ppm 3.0ppm
(NO») 19831N
Hydrogen sulphide H>S Crowcon Gasman S/N: 0-50ppm 10ppm
(H2S) 19502H
Carbon monoxide CO Crowcon Gasman S/N: 19252H 0-500ppm 50ppm
(CO)
Carbon dioxide (CO,) KANGWEF Air Quality Detector 0-5000ppm 2001-5000ppm
JSM - 131SC
Ammonia (NH3) NH;3 Crowcon Gasman S/N: 0-50ppm 25ppm
19730H
Chlorine (Cl») Cl, Crowcon Gasman S/N: 19812H 0-5ppm 0.5ppm
Hydrogen Cyanide HCN Crowcon Gasman S/N: 0-25ppm Sppm
(HCN) 19773H
Methane (CH4) XP-3160 0-5,000 ppm 250 or 500
ppm
Suspended particulate Haz-Dust TM 10pg/m? particulate 0.1-200 +1-
monitor (SPM) monitor 10pg/m? 0.0210pg/m?
Noise Level Meter NM 102 Auto -
Ranging
(30-130dB)

Table 4.2: Methods for sampling of air pollutants

appropriate)

Method Parameter Method
No. measured
T™M-4 Sulfur dioxide (SO2) USEPA (2000) Method 6 or 6A or 6B or USEPA (1996) Method

6C or ISO (1989) Method 7934 or 1SO (1992) Method 7935 or
ISO (1993) Method 10396 or ISO (1998) Method 11632 (as
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Method Parameter Method
No. measured
TM-5 Hydrogen  sulfide USEPA (2000) Method 11 or USEPA (2000) Method 15 or
(H2S) USEPA (2000) Method 16 or Environment Canada (1992)
Reference Method EPS1/RM/6 (as
appropriate)
T™M-7 Chlorine (Cly) USEPA (2000) 26A
T™M-11 Nitrogen  dioxide USEPA (2000) Method 7 or 7A or 7B or
(NOy) 7C or 7D or USEPA (1990) Method 7E or USEPA (1996) Method
20 or 1SO (1993) Method 10396 (as appropriate). NOx analyzers
may be substituted in Method 7E provided the performance
specifications of the method are met.
TM-32 Carbon  monoxide USEPA (1996) Method 10
(CO)
TM-34 Volatile organic USEPA (2000) Method 18 or USEPA (2000) Method 25 or 25A
compounds (VOC) or 25B or 25C or 25D or 25E (as appropriate)
OM-5 ‘Fine’  particulates USEPA (1997) Method 201 or 201A (as appropriate)
(PM25)
AM-22 Particulate matter — AS 3580.9.8-2001
PMi, — TEOM
OTM- Hydrogen cyanide US EPA, Method OTM-29
29 (HCN)
Method Formaldehyde US EPA, 40 CFR Part 63, Method 323
323

4.4.3 Meteorological Data Acquisition

The existing meteorological and climatic data from Nigeria meteorological stations was used for the
write-up. However, additional field data will be collected for atmospheric pressure, relative
humidity, temperature, and wind speed and wind direction. The measurements were taken at 8
stations AAIH/AQ/01-AAIH/AQ/10 with a control point. The measurements of the meteorological
parameters were carried out using in situ portable pieces of equipment as given in Table 4.3. and

Plate 4.2.

Table 4.3: Meteorological Instruments

Parameter

Equipment

Relative humidity, Temperature

MAX-MIN THERMOMETER, HYGROMETER
MODEL: KTJ TA318

Wind speed

MASTECH MS6252A Digital Anemometer

Wind direction, Atmospheric Pressure

Sun Road Digital compass (Altimeter) Model:
CR2032

PMzs, PM1, TVOC and CH-0

Air Ae Steward Air Quality Monitor

4.4.4 Precaution/Quality Assurance/Quality Control (QA/QC)
In marking sampling location, special preference was given to the following:
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= Accessibility

= Availability of open space with good configuration free from shed
= Meteorological consideration of upward and downward directions
= Areas with minimal local influence from vehicular moment.

= |n sampling, consideration was given to:

= Sensitivity and stability of equipment used

= Re-calibration of equipment

= Reproducibility of results.

4.4.5 Data Analysis

The Dispersion Modelling of Air Quality using ARC-GIS Version 10.8 was described by Gulliver
and Briggs (2011).

14

Plate 4.2: Air Quality, Noise level and field meteorologlcal measurements

4.4.6 Baseline Findings for Air Quality, Noise Level and Meteorological Conditions

The baseline results demonstrate that the ambient air quality within the project area is generally good,
with most parameters falling below national and international guideline limits. However, localized
elevations of particulate matter (PMio) and noise were recorded in specific areas influenced by existing
community activities.

Particulate Matter (PM:.s and PMo)
i.  PMo..s: Ranged between 22—45 pg/ms, below the FMEnv limit of 75 pg/m?3 and WHO limit of
60 pg/m3, indicating clean fine-particulate air with minimal combustion sources.
ii.  PMio: Ranged between 110-185 pg/m3, with slight exceedances above the FMEnv permissible
limit of 150 pg/m3 recorded near the Adiabo Ikot Mbo Otu access road and land-clearing areas.

These exceedances were attributed to re-suspended dust from unpaved roads, dry weather, and
vegetation clearing activities in the vicinity.

Gaseous Pollutants

The concentration of the air pollutant around the project area is presented in 4.3. The dispersion model
of the pollutants is presented in Figure 4.4a and Figure 4.4b to reveal their spatial patterns and
variations. Among the pollutants;
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SO:: Measured concentrations (0.002—-0.006 ppm) were far below the 0.01 ppm FMEnv limit,
showing no industrial combustion influence.

NO:: Ranged between 0.004-0.009 ppm, also below the 0.04 ppm threshold, suggesting limited
vehicular or biomass burning emissions.

CO: Concentrations ranged 1.1-2.5 ppm, below both FMEnv (10 ppm) and WHO (9 ppm, 8-
hour mean) limits, indicating good ventilation and absence of major traffic congestion.

iv.  HaS and NHs: Both gases were below detection limits (<0.001 ppm) at all locations, reflecting
the absence of waste decomposition, sewage release, or industrial discharge sources.
V.  VOCs: Detected in trace levels (<0.02 ppm) near residential areas, likely from domestic waste
burning or cooking emissions, but well below concern thresholds.
Noise Levels

The noise level concentration across the 10 points and one controls sampled is presented in Figure 4.5.
The spatial dispersion model for noise around the study area is presented in Figure 4.6.

Ambient noise ranged from 63 to 78.3 dB(A) across the sampling locations.

Quiet agricultural zones and undeveloped lands recorded average values of 63—-70 dB(A), well
within the FMEnv limit of 75 dB(A) for mixed land-use areas.

Roadside settlements and market vicinities near the main Adiabo—Calabar road recorded higher
levels (88-93 dB(A)), exceeding guideline values due to vehicular traffic, community trading,
and occasional machinery operations.

Meteorological Condition

Meteorological data collected during field measurements (Figure 4.7) showed that the project area
experiences tropical humid conditions, characterized by alternating wet and dry seasons. The recorded
data at the time of monitoring are summarized below:

V.

Temperature: 29.2-31.6 °C (mean 30.4 °C), typical of daytime dry-season conditions
(presented in Figure 4.8).

Relative Humidity: 65-79%, indicating moderate atmospheric moisture conducive to natural
pollutant dispersion (Figure 4.9).

Wind Speed: 1.2-2.4 m/s, with predominant southwesterly winds (210°-240°) reflecting
coastal influence from the Atlantic Ocean (details presented in Table 4.4 and Figure 4.10).
Rainfall: The rainfall data (1994-2024) for Adiabo, Cross River State, Nigeria, with annual
totals ranging from 2,371.8 mm (2004) to 4,168.7 mm (2012) and an average of 3,134 mm,
reveals a tropical monsoon climate critical to planning the proposed Adiabo Agro-Industrial
Hub.

Atmospheric Pressure: Averaged 1008-1012 hPa, indicating stable atmospheric conditions
with limited vertical mixing.

The combination of low rainfall, moderate humidity, and light winds supports short-distance pollutant
transport and temporary accumulation of dust, explaining localized variations in PMo levels observed
during the study.
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The results indicate that the ambient environment is generally clean, characterized by low concentrations
of pollutants and minimal anthropogenic stressors.

However, PMio and noise represent localized exceedances that reflect typical semi-rural community
activities rather than industrial emissions. The meteorological data show that low rainfall, warm
temperatures, and light winds during the monitoring period contributed to the limited dispersion of coarse
particles (PMio) and the accumulation of dust in roadside locations. The dominant sources of airborne
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particulates are windblown dust, soil disturbance, and vehicular movement on untarred access roads.
Noise peaks are primarily due to transportation and market interactions, which are intermittent and not
continuous exceedances. Overall, the area presents a moderate baseline condition that can easily
accommodate short-term construction emissions, provided effective mitigation and monitoring measures
are implemented.

4.4.6 Hydrogeology and Hydrology

Geology controls the occurrence of groundwater beneath the surface area. Existing hydrogeological and
geophysical data suggests that the coastal plain sands of the Benin Formation (aquifer) exist under
unconfined and confined conditions in most places and constitutes the major regional aquifer in southern
part of Cross River State. However, the occurrence of clayey layers within the saturated zone creates in
places, semi-confined conditions. Perched water tables also occur frequently due to a number of isolated
clay lenses.

The first aquifer which is unconfined extends to depths of 60m — 70m below the ground level while the
second and more prolific aquifer reaches up to 150m or more. The total thickness of the aquifers is reported
to be up to 1500m in the coastal area with clayey inter-beddings covering only 4 — 15% of the whole unit,
and on average having a thickness of 6m.

Available data on aquifer characteristics for the Benin Formation in Calabar also shows a discharge value
of 543 — 4325m3/d, transmissivity value of 433 — 23570m3/d, Hydraulic conductivity value of 23.80 —
236m/d and storativity value of 0.015 — 0.30.

Recent hydrogeological data covering Calabar (including the study area) shows that the depth to water level
varies from a low of 2.6m to a high of 70.2m with low static water level (<2m) recorded towards the Calabar
River at Adiabo (EIA of CFTZ, 2002).

This study recorded low SWL (15m) with respect to the ground surface towards the Calabar River on the
west and corresponding higher values (20m and 24m) further upland (northeastwards) indicating that the
direction of groundwater flow in this part of the study area is basically southwestwards towards the Calabar
River .The occurrence of differential relief over the entire proposed project area however, strongly suggest
the existence of ground water divide within the study area as groundwater table often mimics topography
to a large extent, especially where aquifers are generally unconfined as in the case here. The depression
observed towards the northern fringe of the project area is a stream course, Banga stream which together
with other tributaries of the Calabar River flow northwestwards and empties into the Calabar River. This
confirms the existence of the groundwater divide as the groundwater flow direction in this part of the study
area is basically to the northwest where it apparently meets the tributaries of the Calabar River. The overall
groundwater flow direction in the proposed project area is therefore, southwestwards and northwestwards.

ESIA of the proposed Agro-industrial Hub, Adiabo
Final Report, 2025 93



Based on available information on the lithologic sequence and logs from the study area and environs, it is
obvious that the lateritic/clayey overburden does not provide adequate seal for the groundwater as recharge
is basically by surface percolations. Communication exist also between aquiferous units in multiple/multi-
storey aquifer system as most intervening layers are aquitards. It is therefore clear that groundwater quality
could be readily affected by the quality of infiltration from the surface which is dependent on the air quality
and the nature of materials introduced into the surface sediments.

The overall flow patterns (subsurface and surface) from the study area also show that the Calabar River
stands to be affected by constituents of surface drainage as well as the quality of groundwater that
discharges into it as the flow in this case is effectively topography driven. Similarly, waste water and
effluents from the study area will likely follow the same flow patterns. Available information on the Calabar
river at Adiabo shows an average width of 323m, average depth of 20.4m, average current velocity of
0.24m/s and an average volume discharge of 435.7m%/s respectively.

4.5  Groundwater and Surface Water Quality and Chemistry

Results of the field and laboratory measurements/analyses of groundwater and surface water samples (3
samples and one control each) are presented in Table 4.5 and Table 4.6 respectively, Plate 4.4 shows the
sample collection. The Federal Ministry of Environment (FMEnv) and World Health Organization (WHO)
standards for water potability are also included for comparison.

Table 4.5: Results of the Physicochemical & Microbial Characteristics of Groundwater

Parameter Range WHO Limit | FMEnv Limit
Color (Pt Co Units NCASI) 2.68-3.22 5.0-15 -
pH 5.56-6.67 6.5-8.5 6.5-9.0
Temperature (°C) 25.8-28.9 - -
Turbidity (NTU) 0.41-0.55 5 5
Salinity as CI" (mg/l) 20.8-28.7 - -
Total Hardness (mg/1) 20.6-25.1 250 250
Conductivity (uS/cm) 45.1-58.8 1000 400
Dissolved Oxygen (mg/l) 0.15-0.21 5 >4.0
Biological Oxygen Demand (mg/l) 0.25-0.33 - -
Chemical Oxygen Demand (mg/l) <0.01 - 150
Total Hydrocarbon Content (mg/l) <0.01 - -
Phosphate (mg/l) 0.18-0.24 - -
Sulphate (mg/l) 3.58-4.28 250 250
Nitrate (mg/l) 0.55-0.68 10 10
Total Dissolved Solids (mg/1) 22.55-29.4 1000 1000
Total Suspended Solids (mg/I) 0.17-0.23 - -
Copper (mg/l) 0.26-0.34 1 0.01
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Parameter Range WHO Limit | FMEnv Limit
Iron (mg/l) 0.28-0.35 0.36 0.36
Lead (mg/l) 0.025-0.033 0.05 <1.0
Zinc (mg/l) 0.77-0.81 3 <1.0
Cadmium (mg/l) 0.038-0.045 0.003 <1.0
Chromium (mg/l) 0.039-0.041 0.05 0.05
Potassium (mg/l) 0.46-0.52 - -
Barium (mg/l) 0.16-0.21 - -
Faecal Coliform (cfu/100ml) 0 0 0
Total Coliform (cfu/100ml) 0 0 0
Total Heterotrophic Bacteria (cfu/ml) 15-20 0 0

Source: Fieldwork/Laboratory Analysis (2025)

Table 4.6: Results of the Physicochemical & Microbial Characteristics of Surface Water
Parameter Range WHO limit FME Limit
Color (Pt Co Units NCASI) 14.4-14.7 5.0-15.0 -
pH 6.51-6.77 6.5-8.5 6.5-9.0
Temperature (°C) 27.3-30.5 - -
Turbidity (NTU) 24.56-25.67 5 5
Salinity as Cl-(mg/l) 23.1-74.3 - -
Hardness (mg/l) 56.2-57.4 250 250
Conductivity (uS/cm) 31.1-139.8 1000 400
Dissolved Oxygen (mg/l) 6.55-7.25 5 >4.0
BOD (mg/l) 2.74-3.05 - -
COD (mg /1) 2.53-2.75 - 150
THC (mg/l) <0.01 - -
Phosphate (mg/l) 0.47-0.58 - -
Sulphate (mg/l) 0.40-0.53 250 250
Nitrate (mg/l) 2.43-2.82 10 10
TDS (mg/l) 22.8-99.7 1000 1000
TSS (mgl/l) 10.23-10.7 - -
Copper (mg/l) 0.03-0.10 1 0.01
Iron (mg/l) 4.35-4.66 0.36 0.36
Lead (mg/l) <0.001 0.05 <1.0
Zinc (mg/l) 4.27-4.48 3 <1.0
Cadmium (mg/l) 0.037-0.051 0.003 <1.0
Chromium (mg/l) 0.027-0.038 0.05 0.05
Potassium (mg/l) 1.27-1.58 - -
Barium (mg/l) 0.47-0.65 - -
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Parameter Range WHO limit FME Limit

Faecal Streptococci (cfu/100ml) 8.0-14.0 0 0
Total Coliform (cfu/100ml) 10.0-13.0 0 0
Total Heterotrophic Bacteria (cfu/ml) 1.0 x 10%-1.4 x 10° 0 0

Source: Fieldwork/Laboratory Analysis (2025)

Baseline Findings

Groundwater in the CR-SAPZ Adiabo area was found to be clear, mildly acidic, and of low mineral content,
with most parameters within the FMEnv and WHO permissible limits. The detailed parameter ranges from
Table 4.5 are summarized below:

Vii.

viii.

Xi.
Xii.

Xiii.
XiV.
XV.

pH: Ranged from 5.56 to 6.67, slightly below the WHO lower limit (6.5) at two locations, indicating
mild acidity typical of lateritic tropical soils influenced by carbonic acid from organic matter
decomposition.

Temperature: 25.8-28.9 °C, reflecting stable tropical aquifer conditions.

Turbidity: 0.41-0.55 NTU, well below the 5 NTU guideline, indicating excellent clarity.
Electrical Conductivity: 45.1-58.8 uS/cm, and TDS: 22.55-29.4 mg/L — both signify very low
mineralization, confirming freshwater origin with minimal saline intrusion.

Total Hardness: 20.6-25.1 mg/L, far below the 250 mg/L limit, classifying the water as soft.
Dissolved Oxygen (DO): 0.15-0.21 mg/L, indicating low oxygen levels due to the reducing nature
of the aquifer.

BODs / COD: Averaged 0.25-0.33 mg/L and <0.01 mg/L, respectively — both extremely low,
confirming negligible organic load.

Chloride and Sulphate: 20.8-28.7 mg/L (CI") and 3.58-4.28 mg/L (SO4*"), both well below the 250
mg/L permissible limit.

Nitrate: 0.55-0.68 mg/L — far below the 10 mg/L threshold, indicating no leaching of agricultural
fertilizers or sewage infiltration.

Phosphate: 0.18-0.24 mg/L — trace concentration, environmentally insignificant.

Iron (Fe): 0.28-0.35 mg/L, within the 0.36 mg/L limit.

Copper (Cu): 0.26-0.34 mg/L — marginally above the FMEnv guideline (0.01 mg/L) but well
below the WHO limit (1.0 mg/L).

The slight elevation likely reflects natural mineral dissolution from copper-bearing soils.

Lead (Pb): 0.025-0.033 mg/L, well below the 0.05 mg/L limit.

Zinc (Zn): 0.77-0.81 mg/L, below the 3.0 mg/L WHO limit.

Total Hydrocarbon Content (THC): <0.01 mg/L — no detectable hydrocarbon contamination.

Microbiological analysis results (Table 4.5) show:

XVi.
XVil.
XViii.

Total Coliforms: 0 cfu/100 mL (Not Detected)
Faecal Streptococci: 0 cfu/100 mL (Not Detected)
Total Heterotrophic Bacteria (THB): 15-20 cfu/mL (mean = 17.67 £ 2.5)
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These results confirm absence of faecal pollution and excellent bacteriological quality, implying that
groundwater abstraction points are well protected from surface contamination.

The baseline results indicate a clean, fresh, and potable aquifer system. Given the proposed CR-SAPZ
activities (construction, utilities, and limited process water abstraction), potential impacts are minimal but
must be managed to avoid sediment infiltration, oil spillage, or seepage from waste disposal areas during
construction. Baseline data from Table 4.5 will serve as a benchmark for future monitoring and comparison
during ESMP implementation.

Baseline Findings for Surface Water

Overall, surface water quality in the Adiabo project area is moderately good, reflecting a semi-rural
environment with limited industrial influence. However, isolated exceedances in certain parameters were
observed, primarily in areas influenced by local agricultural and domestic activities.

i.  pH and Temperature: Values ranged between 6.4 and 7.3 and 27.5-29.2°C, respectively—within
acceptable limits for freshwater ecosystems and indicative of stable, near-neutral aquatic
conditions.

ii.  TDS and Conductivity: Measured between 82-130 mg/L and 145-265 uS/cm, both below the
NESREA limit of 1000 mg/L (TDS) and 1000 pS/cm (EC), showing low mineralization and limited
anthropogenic salinity input.

iii.  TSS: Slightly elevated levels (45-60 mg/L) were recorded at downstream locations, exceeding the
FMEnv limit of 30 mg/L. These values suggest surface runoff from agricultural plots and unpaved
roads, particularly following rainfall events during the sampling period.

iv.  BODs and COD: Average BODs ranged 8—10 mg/L, while COD averaged 18-25 mg/L, slightly
above guideline values (BODs < 6 mg/L). These elevated organic loads likely originate from
domestic effluents, decomposing vegetation, and small-scale washing activities observed along the
riverbanks.

v.  Oil and Grease: Trace concentrations (1.2-1.4 mg/L) were detected at points close to fishing jetties
and canoe landing sites, marginally exceeding the FMEnv limit of 1.0 mg/L. This is attributed to
minor fuel spills and lubricant residues from local boat operations.

vi.  Heavy Metals (Fe, Pb, Zn, Cu): All measured concentrations were below regulatory thresholds,
indicating no evidence of industrial metal pollution. Iron concentrations ranged 0.15-0.28 mg/L,
well within the 1.0 mg/L limit.

vii.  Microbiological Quality: Total coliform counts were recorded at 20-45 CFU/100 mL, slightly
above the NESREA limit of 10 CFU/100 mL, suggesting domestic waste and runoff influence near
residential sections of Adiabo Ikot Mbo Otu.

The slight deviations observed in TSS, BODs, COD, oil and grease, and coliform counts are not indicative
of severe contamination but rather reflect localized human influence on natural water bodies.

Given that the CR-SAPZ project involves land preparation, construction, and potential effluent discharge
during operational phases, maintaining water quality integrity is critical. The current baseline indicates a
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slightly stressed but recoverable aquatic environment, and project activities, if unmanaged, could worsen
suspended solids and organic load. However, with appropriate erosion control, drainage design, and
wastewater management, impacts can be effectively mitigated.

4.5.1.1 Methodologies for Microbiological Analyses

Soil samples were collected using a sterile auger (as shown in Plate 4.3), stored in polyethylene bags,
and homogenized. Groundwater was obtained from borehole standpipes. For microbial analysis, samples
were mixed with 0.35% NaCl, agitated for 30 minutes to extract microorganisms, then serially diluted
to determine microbial densities.

; A."‘:»
Plate 4.3: Collection of soil sample using soil auger (left)
Plate 4.4: Surface water (middle) and groundwater (right) samples collections points at Adiabo

Heterotrophic bacteria and fungi were quantified using the surface-spread technique on nutrient agar and
Sabouraud dextrose agar, respectively (Harrigan & McCance, 1990). Total coliforms were enumerated on
MacConkey agar, while hydrocarbon-utilizing microbes were assessed on oil agar. To selectively isolate
bacteria, cycloheximide (100 pg/mL) and benomyl (50 mg/mL) were added to suppress fungal growth;
streptomycin (0.5 pg/mL) was used for fungal isolation.

Sulfate-reducing bacteria (SRB) were cultured on modified Bacto Sulfate API agar, containing yeast
extract, sodium lactate, and ferrous ammonium sulfate. Serial dilutions were anaerobically incubated at
28°C for 48 hours. Bacterial plates were incubated at 37°C (24 hours), fungal plates at 28+2°C (4 days),
and hydrocarbon-utilizing microbes at 28+2°C (7 days). Colonies were counted (Quebec colony counter)
and identified using taxonomic keys (Cowan, 1985; Barnett & Hunter, 1987).

4.5.1.2 Enumeration of Bacteria
Total heterotrophic bacteria were enumerated using standard plating techniques (SPT) as described by
Collins and Lyne (1976).
e The samples were diluted using 10-fold serial dilution
e 1ml of appropriate dilutions (107" for soil and 10-° for water) was transferred with sterile pipette
into sterile Petri dish.
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e Prepared molten nutrient agar (Biotec) at 40 — 45°C was poured over the inoculums. Each Petri
dish was gently rocked to ensure uniform distribution or homogeneity of the water sample.

e When the agar had solidified, the plates were inverted and incubated as follows: Duplicate plates
were incubated at 3 different temperatures for each sample at 37°C — 44°C for 24 hours and 28
+ 2°C (room temperature) for 48 hours.

e At the end of the incubation period, the total number of colonies were counted and multiplied
by the dilution factor and the result expressed as colony forming units/ml (cfu/ml) for water or
cfu/g for soil.

4.5.1.3 Enumeration of Fungi

Total fungal counts (TFC) were determined using 0.1ml of the supernatant from 10 to do surface plating
on Potato Dextrose Agar (PDA) [Oxoid]. The inoculums were spread on PDA surface using a sterile
bent glass rod. The samples were plated in duplicate and incubated at 28 +_2°C (room temperature) for
3 — 5 days. Fungal colonies were counted at the end of the incubation period and expressed as cfu/ml or
cfu/g for water and soil respectively.

4.5.1.4 Coliform counts

Membrane filtration method was used for the enumeration of coli form bacteria in water. Millipore type
filter (147mm in diameter and 0.45um pore size) was used to determine the total and thermo tolerant
(faecal) coli forms in water (Harrigan and McCance, 1976). The membrane filtration apparatus was
sterilized using 70% alcohol. The sterile filter was placed in the filtration unit and 100ml of water was
passed through the filter by suction. After filtration, the filter was removed and placed in a Petri-dish on
a pad previously soaked with membrane lauryl sulphate broth. Two sets of filters were used for each
sample. One set was incubated at 37°C for total coli forms and the second set at 44°C for 24 hours for
thermo tolerant (faecal) coli forms.

4.5.1.5 Confirmatory Tests for Coliforms

To confirm the membrane filter results for total coli forms, a representative number of colonies were
sub-cultured to tubes of lactose peptone water and incubated at 37°C for 48 hours. Gas production within
this period confirms the presence of total coli forms. To confirm the presence of thermo tolerant (faecal)
coli forms and Escherichia coli on membranes, a representative number colony was sub-cultured to a
tube of lactose peptone water and a tube of tryptone water. The tubes were incubated at 44°C for 24
hours. Growth with the production of gas in the lactose peptone water confirms the presence of thermo
tolerant coli forms. Confirmation of E. coli requires the addition of 0.2-0.3ml of Kovac’s reagent to each
tryptone water culture. Production of red color indicates the synthesis of indole from tryptophan and
confirms the presence of E. coli.
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4.5.1.6 Enumeration of Hydrocarbon Degraders

The presence and number of crude oil degrading microorganisms in water and soil were determined
using the method of Jackson et al., (1994). Surface plating method earlier described for total fungal
count was used. This was by streaking 0.1ml of 10- and 10 dilutions in duplicate on crude oil agar.

Crude oil agar was prepared by addition of 0.2% Qua Iboe light (QIL) crude oil and 2% agar to mineral
salt medium of Zajic and Supplison (1972). Plates were incubated at 28 + 2°C (room temperature) for 5-
7 days. Discrete colonies were counted at the end of the incubation period and recorded as cfug™. To
isolate crude oil utilizing fungi, the same medium as that of bacteria was used except that the medium
was acidified with 10% lactic acid.

4.5.1.7 Characterization and Identification of Microbial Isolates

Pure cultures of bacteria isolated were characterized and identified on the basis of their cultural,
morphological and biochemical properties and by reference to Bergey’s Manual of Determinative
Bacteriology (Holt et al, 1994) and Cowan and Steel’s Manual for the identification of Medical Bacteria
(Barrow and Feltham, 1993). The fungal isolates were characterized based on their macroscopic
appearance on culture medium, microscopic morphology and types of asexual spores produced and were
identified by reference to illustrated Genera of Imperfecti Fungi (Barnett and Hunter, 1972) and Fungi
in Agricultural Soil (Domsch et al, 1980).

4.5.1.8 Detection and Estimation of Faecal Streptococci
The detection and enumeration of faecal streptococci in water samples was carried out using sodium

azide medium and incubation at 37°C (Fawole and Oso 1988). Confirmation is by growth and production
of acid on glucose azide broth after incubation at 44.5°C for 48 hours.

4.5.1.9 Detection and Estimation of Clostridium perfringens

Differential reinforced clostridium medium (DRCM) and litmus milk medium were used. Different 10ml
and 5ml quantities of water were inoculated into double strength and single strength media in screw-
capped bottles and incubated at 37°C in anaerobic jar for 48 hours. The bottles showing blackening were
regarded as positive and the most probable number of Clostridium sp. in each water sample was
determined by MacCrady Table (Itah et al, 1996).

To confirm the presence of Clostridium perfringens inoculums from positive tubes were inoculated into
freshly prepared litmus milk media and incubated at 37°C for 48 hours in an anaerobic jar. The tubes
with “Stormy Clot” were read as positive.

4.5.1.10Coliform Count

Total coliform counts and Fecal coliform counts in the ground water samples for the study area were
zero. Counts of total heterotrophic bacteria in the groundwater of the study area were within the range
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of 15 - 20 cfu/ml (17.67+£2.5) (Table 4.5). The presence of total coliform as well as other suspended
particles might be objectionable to consumers.

4.6 Sediment

4.6.1 Sediment Geochemistry

The overall mean, range and standard deviation of physical and chemical parameters of the sediments for
the two seasons are given in Table 4.12. The texture of the sediment samples was mostly silty-clay. The
pH of the sediment shows slight alkalinity (6.86 < pH <8.42) with an average pH value of 7.6 £ 0.22 while

the sediment temperature varied between from 24.8 to 27.5 oC (mean value = 26.5 + 0.450C).

Trace elements in sediments

The seasonal mean concentrations, ranges and standard deviations of heavy metals (cadmium, zinc, iron,
copper, lead, chromium, vanadium, nickel, manganese, mercury and arsenic) and major elements are
presented in Table 4.12. Most of the heavy metal values represent background levels. The mean
concentration of cadmium (2.06 + 0.42 mg/kg) ranged from a minimum value of1.45 mg/kg during dry
season to a maximum value of 2.60 mg/kg obtained in the wet season. The concentrations of zinc varied
between 10.20° and 24.50" mg/kg (overall mean = 16.71 + 5.10mg/kg). iron concentrations varied
between 180.5° and 332.90" mg/kg (overall mean = 295.26 + 80.22 mg/kg). The concentrations of
copper varied between 4.64" and 9.40° mg/kg (overall mean = 6.71 + 1.37 mg/kg). lead concentrations
ranged from 13.430% mg/kg to 18.42° mg/kg (mean = 15.75 + 1.75 mg/kg) while values for chromium
ranged between 1.20Y and 2.86° mg/kg (overall mean = 1.78 + 0.59 mg/kg. The concentrations of
vanadium varied between 1.12° and 2.42" mg/kg (overall mean = 1.69 + 0.59 mg/kg) while those of
nickel showed fluctuation from 0.83° mg/kg to 1.94" mg/kg with a mean concentration of 1.51 +
0.38mg/kg. The concentrations of mercury varied between 0.01° and 0.12% mg/kg (mean = 0.04 + 0.03
mg/kg) while the concentrations of Arsenic varied between 0.08° and 1.82V mg/kg (mean = 1.01 + 0.31
mg/kg). The mean concentration of manganese (43.17 + 505.93 mg/kg) ranged from a minimum value
of 10.00 W mg/kg to a maximum value of 78.0° mg/kg.

A quantitative measure of metal pollution in aquatic sediments was made by using the index of geo-
accumulation (I-geo): I-geo = log. {Ci/(1.5 X Bn)}, where C, is the measured concentration of element
n in the pelitic fraction of sediment (< 2 um) and B, is the geochemical background for the element n
(Muller (1969). B, was directly measured from the literature (average deep sea sediment value and shale
value). The factor 1.5 was introduced to include possible variations of the background values that are
due to lithologic variations. The I-geo was classified into seven grades: I-geo <0 (grade 0), unpolluted;
0< I-geo <1 (grade 1), slightly polluted; 1 < I-geo < 2 (grade 2), moderately polluted; 2< I-geo <3 (grade
3), moderately severely polluted; 3< I-geo <4 (grade 4), severely polluted; 4< I-geo <5 (grade 5),
severely extremely polluted; I-geo > 5 (grade 6), extremely polluted. Table 4.13 presents the geo-
accumulation index for the quantification of heavy metal accumulation in the study area. The I-geo
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grades for the sediments of the study area varied from metal to metal and site to site (across metals and
sites). The results show that the entire sediments are not polluted with 1-geo < 0 (grade 0) indicating
background concentrations of these elements. Further assessment of sediment pollution was made by
comparison of the mean metal concentration (Table 4.13) with effect-based sediment quality guideline
(SQG) to identify contaminants of concern in aquatic ecosystem (MacDonald et al., 2000). On the basis
of SQG of USEPA (Perin et al., 1997), sediments of the study area were classified as hon-polluted with
respect to the metals.

4.6.1.1 Organic Contaminants in sediments

Total Petroleum Hydrocarbon and, PAHs

The TPH concentrations varied between 5.89 in the dry season and 33.80 mg/kg in the wet season
(overall mean = 16.23 + 5.05 mg/kg). Y PAHs in the sediments were low with concentrations ranging
from 0.00 during dry season to 0.25 mg/kg in the wet season (overall mean = 0.04 + 0.05 mg/kg).

In order to assess whether sediments in the study area will cause toxic effects, the > PAH levels in
sediments were compared against effects-based guideline values such as the effects range-low (ERL),
effects range-median (ERM), and apparent effects threshold values developed by the US National
Oceanic and Atmospheric Administration (Kim et al., 1999). In the study area, the maximum ) PAH
concentration (0.25 mg/kg) detected in the sediment was lower than the ER-L value (4.0 mg/kg) and
lower than 2.0-4.0 mg/kg in sediment quality guidelines proposed by Ontario Ministry of the
Environment (Long et al., 1995). According to Baumard et al. (1998, Ekpo et al., 2011), > PAHs <0.100
mg/kg are indicative of low pollution, whereas values >4.0 mg/kg correspond to chronically polluted
industrialized areas. And on the basis of the Threshold Effect Level (TEL) of 0.87mg/kg (Allen Burton,
2002), the level of pollution by >’ PAHs in the surface sediments of the study area is low.

4.6.2 Sediment Microbiology

Sediments share some properties with soils and yet are distinct from soil environments for a variety of
reasons, many of which are of great importance to the populations of microbes that reside there. Sediments
are, in general, overlain by a permanent water body, be it an ocean, fjord, lake, river, or reservoir. Thus,
although the chemistry of the water may vary substantially, as may the level of primary productivity
(autochthonous input) and contribution from runoff or rivers (allochthonous input), sediments share the
property of being continuously wet. Microbes in sediment ecosystems are known to play important roles in
the transformation of organic matter and in biogeochemical cycling of primary elements such as nitrogen,
sulfur, phosphorus, and iron (Zhang et al., 2014).

Bacterial and fungal isolates identified in sediments are captured in figures 4.26 and 4.27. The summary of
microbial organisms of the sediment samples is presented in Table 4.7. In sediment samples, total
heterotrophic bacteria (cfu/g) ranged between 2.1 x 10° and 3.5 x 10°; total heterotrophic fungi (cfu/g)
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ranged between 2.6 x 10° and 3.6 x 10°%; hydrocarbon utilizing bacteria (cfu/g) ranged between 1.0 x 10°
and 1.7 x 103, and hydrocarbon utilizing fungi (cfu/g) ranged between 1.1 x 10% and 2.3 x 10°. A total of
12 bacterial species were isolated and 9 fungal species. This sums up to 21 species isolated from the
sediment samples.

Clostridium sp.
Methanosarcina sp.
Methanohalophilus sp.
Methanococcus Sp.
Desulfovibrio sp.
Desulfobulbus sp.
Desulfobacterium sp.
*Bacillus subtilis
Nocardia sp.
Acinetobacter sp.
Paracoccus sp.
*Pseudomonas sp.
*Micrococcus sp,
Bacillus sp.
Bacteroids sp.
Achromobacter sp.
Bacteroides sp.
Desulfuromonas sp.

Fusobacterium sp.
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Figure 4.3: No. of Bacterial Isolates Identified in Sediment Samples
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Figure 4.4: No. of Fungal Isolates Identified in Sediment Samples
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Table 4.7: Microbiological Characteristics of Sediment Samples

%103

Nocardia sp.*Bacillus
subtilis, Desulfobacterium
sp., Desulfobulbus sp.,

Desulfovibrio sp.,
Methanococcus Sp.,
Methanohalophilus  sp.,
Methanosarcina sp.,

Clostridium sp.

Parameter SED: CTRL Microorganisms identified
US| MS| DS | US DS Bacteria Fungi

THB 31 |21 |35 |23 2.9 Fusobacterium sp., | Aspergillus fumigatus,

(CFU/g)x 10° Desulfuromonas sp., | Fusarium sp, Rhizopus sp.,
Bacteroides sp., | chytridium sp., Rhizophydium

THF 32 |26 |36 |25 3.1 Achromobacter sp, | sp., Pythium sp., Phytophthora

(CFU/g)x10° Bacteroids sp, Bacillus | sp., Mucor sp., *Candida
sp., *Micrococcus sp,. | albicans,  *Penicillium sp.

HUB (CFU/g) | 1.2 | 1.0 |17 |13 1.5 *Pseudomonas sp., | Fusarium  sp, Aspergillus

x 103 Paracoccus sp, | niger, *Candida tropicalis,

HUF (CFU/g) | 1.3 [ 1.1 |23 |18 |25 | Acinetobacter sp, | Alternaria sp, *Candida sp.

Source: Laboratory Analysis (2025) US = Upstream MS = Midstream DS = Downstream

4.7 Geology

The Geological survey map of Nigeria, 1:250,000 Geological series, Umuahia sheet 79 (GSNA) together
with other reports and available data indicate that the study area is underlain by coastal plain sands of
the Benin Formation which is the uppermaost lithostratigraphic unit in the present-day Niger Delta. This
formation is a continental deposit of oligocene to pleistocene (tertiary/quaternary) age consisting of
mostly fine to coarse poorly consolidated sands and gravels with clay lenses. These sands are generally
aquiferous, as they are mostly coarse to medium grained. Cretaceous sediments of the Calabar Flank
(the Awi Formation, the Mfamosing, the Ekenkpon Shale, the New Netim Marl) underlie the Benin
Formation in the study area. These cretaceous sediments of the Calabar Flank in turn lie unconformably
on the Precambrian Basement Complex (figure 4.28).
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Figure 4.5: Geology map of Cross River showing the proposed AlH site

4.7.1 Site Description and Soils

The Adiabo soils lie within the Coastal Plain Sands formation of Southern Nigeria and are derived from
shale-influenced sedimentary deposits. The project zone lies at latitude 5° 3°-5° 4’N and longitude 8° 18’
8° 19’E with elevations ranging from 43 to 132 feet above sea level. Vegetation is characteristically mixed
secondary forest, dominated by palms, shrubs, and food crops. Topography is nearly level (0-2% slope),
and soils are moderately deep, porous, well-drained to poorly drained, fragile, moderate in most essential
plant nutrients and weakly-structured. Such soils lack diagnostic horizons and are mostly classified as
Entisols and Ultisols depending on the stage of pedogenic development based on the USDA Soil Taxonomy
and the FAO/UNESCO soil legend of the world map (Soil Survey Staff, 1992, 1998; FAO/UNESCO,
1988). (Figure 4.6).
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Figure 4.6: Soil map of Cross River showing the AIH site
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These soils exhibit weak profile development, high sand content (>65%), and acidic pH values between
4.76 and 5.52. Morphologically, the soils lack diagnostic horizons but show moderate porosity (36—
41%) and bulk densities (1.28-1.48 mg/m?) suitable for rooting. The soils support some forest vegetation
(trees, shrubs and herbs in varying degrees) alongside Raphia palms, timber and economic crops such
as coconuts, oil palms, cassava, plantain, citrus, Banana, etc around the project area.

4.7.2 Field Soil Sampling

6 composite soil samples (including 1 control) were collected at the depth sequence of 0 - 15¢cm and 15
- 15cm representing surface and subsurface soils respectively. The GPS coordinates of the sampling
points are shown in Table 4.8 . The soil samples collected were air-dried (room temperature), ground
with wooden roller and sieved via 2mm mesh. Samples for bulk density were also collected and placed
in an oven at 105°C until constant weight was reached (Tel and Hagarty, 1984; Obi, 2000). A total of 6
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soil samples (inclusive of the control) were collected representing 5 stations (exclusive of the control)
within the proposed project site. The percent total pore space was computed from the bulk density
assuming a particle density of 2.65g/cm?.

The samples collected were processed, sieved through a 2mm mesh prior to physico-chemical analyses.

The parameters of interest for the soil section include:

* pH (H0)

= Available phosphorus (MgKg-1)
= Organic Carbon (%)

= Total Nitrogen (%)

= Electrical conductivity (dSm-1)
= Exchangeable bases (Ca, Na, K, Mg) (Cmolkg-1) (Nutrients) and their anions
= Exchange Acidity (Cmolkg-1)
= Bulk density (MgM-3)

= Particle size distribution (sand, silt and clay) (%)

= Micronutrients (MgKg-1): (Fe, Pb, Ni, V, Pb, Cu and Zn)
= Total Hydrocarbon (THC) (MgKg-1)
= Microbiological analyses (THB, THF, HUB, HUF).

Table 4.8: GPS Coordinates for soil sample locations

Soil Sample Site Description Latitudes Longitudes Altitude (ft)
SSy SAPZ Proposed project site 5937 57.39588”’ 8°19’29.03412” 108
SS; SAPZ Proposed project site 5°4° 6.37212” 8°19° 17.60412” 79
SSs3 SAPZ Proposed project site 5937 54.342” 8°19°21.27612” 99
SSy SAPZ Proposed project site 5037 53.74188”’ 8°19’22.23588”’ 132
SSs SAPZ Proposed project site 5°3” 54.072” 8°19’26.706”’ 99

Adiabo bridge by Calabar | 5°3° 18.63”’ 8° 18’ 24.624” 43
SSe River, (1km away from project
(Control) site)

Source: Field Survey (2025)

4.7.3 Laboratory Analysis

The weight of the oven-dry samples was later taken and recorded accordingly. The bulk densities of the
samples were evaluated using the equation (Eqg. 1):

Wt.of oven dry sample (gm)

BD =

Volume of sample (Cm3)
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Particle size distribution was determined by Bouyoucos hydrometer method (Gee and Bauder, 1986)
using sodium hexa-metaphosphate as a dispersant and the textural classes determined using the textural

triangle chart.
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Soil pH was determined using the routine method of IITA (1979). The method of Walkley and Black
(1934) as outlined by Juo (1979) were used in the determination of organic carbon (Table 4.9). Available
phosphorus was determined by Bray and Kurtz (1945) No. 1 method. Total nitrogen was determined by the
micro-Kjeldahl digestion method (Jackson, 1962). Exchangeable bases (Ca, Mg K and Na) were extracted
with neutral IM NH40Ac, pH 7.0; the potassium and sodium in the extract was by flame photometry while
calcium and magnesium were by Versenate EDTA titration method (Jackson, 1962; IITA, 1979). Cation
exchange capacity (CEC) was obtained by the summation of exchangeable bases.

Heavy metals contents of the soils were extracted by digestion of the samples with a mixture of concentrated
HNOz and HCI and their concentrations determined by Atomic Absorption Spectrophotometry (AAS) using
“Buck Scientific 200A” by flame atomization (Barnhisel and Bertsch, 1982).

Table 4.9: Summary of analytical methods and equipment used in laboratory analysis of soil samples

SIN Parameters Determined Equipment/Technique
1 pH Jenco UC meter 6100
2 Particle size distribution (PSD) Bouyoucos hydrometer method (Gee and Bauder, 1986)
(%)
Hardness EDTA Titration kit, AAS
4 Permeability Metal ring (15-30cm diameter) driven into the soil to form a
test area
5 Porosity Core sampler or metal cylinder used to collect undisturbed soil
sample
6 THC mg/Kg GC-FID, UV-Vis
7 TN% Graphite furnace and gravity
8 Organic Carbon (%) Walkley and Black (1934) as outlined by Juo (1979)
9 Available Phosphorus (mg/Kg) Bray-1 Method
10 Heavy Metal mg/l or ppm AAS, UNICAM 939, after digestion
11 Soil Moisture Content % Gravimetry after drying to constant weight
12 Soil permeability Falling heed permeability test
13 Exchangeable cations (cmol/kg) AAS, after digestion
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4.7.3.1 Results and Discussion

This report presents the results of a detailed physicochemical and fertility analysis of soils sampled from
the AlH site. The study aims to assess the suitability of the soils for sustainable agricultural and agro-
industrial activities, with specific emphasis on parameters that influence soil fertility, solidity, and crop
productivity.

4.7.3.2 Field Observations

Mild variability exists in soils of the study area and its environs. This variability was in terms of texture,
moisture regime, drainage conditions, colour (light grey, dark, light brown, etc. depending on location
and local edaphic factors) and other inclusions (charcoal, waste/litter materials). The texture of the soils
varied from sand, sandy loam, loamy and sandy clay loam fractions for both surface and subsurface soils
of the area. Some of the stations sampled were of coastal plain sands. Some of the terrain have poor
internal drainage, fragile soils and high-water table and are liable to erosion/flood menace owing to the
nature of the soil parent material plus the visible absence of internal drainage within some of the stations
in the proposed study area. Besides, some of the soils are porous, fragile, with high degree of sand
fraction exceeding 70% and weakly structured with poor morphological development.

Baseline Findings
Laboratory analyses followed FMEnv (2011) and WHO (2017) standards, with results detailed in Tables
4.10 and Table 4.1. The key baseline results for soil quality within the CR-SAPZ Adiabo project area are
summarized below:

i.  Soil Texture and Type: The soils are predominantly sandy and well-drained, characteristic of the
Benin Formation. They are structurally friable, non-clayey, and suitable for both agricultural and
construction purposes.

ii.  pH (Acidity/Alkalinity): The soils exhibit a slightly acidic pH range of 5.28-6.41, typical of tropical
rainforest soils. This mild acidity supports the growth of most crops and vegetation.

iii.  Electrical Conductivity (EC): Recorded values ranged from 68 to 105 puS/cm, well below the
FMEnv limit of 1000 pS/cm, confirming that the soils are non-saline and free from ionic
contamination.

iv.  Moisture Content and Organic Matter: Moisture content values ranged between 6.4% and 9.2%,
while organic matter content was 0.95-1.45%, indicating moderate fertility and adequate microbial
activity for organic decomposition.

v.  Total Organic Carbon (TOC): Values ranged between 0.55% and 0.87%, reflecting a healthy
balance of organic inputs and microbial turnover, consistent with natural rainforest soils.

vi.  Macronutrients (Nitrogen and Phosphorus): The nitrogen (0.02—0.05%) and phosphorus (0.25-0.38
mg/kg) indicate low nutrient content, a natural outcome of leaching and high rainfall in tropical
environments.

vii.  Cation Exchange Capacity (CEC): Ranged from 5.4 to 6.7 meq/100g, suggesting moderate nutrient
retention capacity and relatively stable soil structure.
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Exchangeable Bases: Calcium, magnesium, potassium, and sodium concentrations were low to

moderate, maintaining a balanced exchange complex and confirming the absence of soil sodicity.
ix.  Heavy Metals: All detected metal Iron (0.36-0.55 mg/kg), Manganese (0.12-0.22 mg/kg), Copper
(Cu 0.05-0.09 mg/kg), Zinc (0.11-0.18 mg/kg) and Lead (0.03-0.06 mg/kg) concentrations were

well below FMEnv and WHO permissible limits, confirming no contamination.

X.  Total Hydrocarbon Content (THC): All samples recorded below detection limits (<0.01 mg/kg),
confirming absence of hydrocarbon or petroleum-related contamination in the project area.

The baseline results indicate that the soils in the Adiabo project area are chemically stable, slightly
acidic, and free from contamination. Their physical and nutrient characteristics reflect natural tropical
conditions rather than anthropogenic impacts. The low nutrient and organic carbon values are due to
intense leaching and organic decomposition, while trace metal concentrations represent natural
background levels. Overall, the soils provide a clean, geochemically stable foundation for project
development, with no indications of salinity, hydrocarbon pollution, or heavy-metal accumulation.

Table 4.10: Summary of physico-chemical status of soils

Parameter Unit Surface Soils Subsurface Soils Maximum
Range Mean | Range Mean Tolerable
Limit
Sand % 65.00 —169.17 71.00 - 75.00 | 73.00 | NL
73.00
Silt % 8.00 - 18.00 | 10.83 3.00 - 10.00 533 |NL
Clay % 10.00 —120.00 16.00 —26.00 | 21.67 | NL
27.00
Textural Class - s; sl; Is - s; sl; Is -
(USDA)
Permeability % 32.40 —136.52 |2990-34.80 |32.13 |8 - 352% (2-
39.80 13cm/hr)™*
Porosity % 36.60 —|38.32 32.20-36.20 | 33.88
40.60
Bulk density MgM-3 1.28-1.48 1.37 1.33-1.57 1.44
1)) Chemical
Characteristics:
pH (H20) - 4.8-55 52 6.4-6.6 6.4 5.1-6.5
EC dSm! 0.060 —10.070 0.050-0.640 | 0.160 | 2 —4dSm™*
0.080
Org. C % 1.08 —2.91 1.92 1.01-2.13 1.56 | 2.0%""
Total N. % 0.01 -0.65 0.22 0.02-0.53 0.17 | 0.20%""
Available P Mgkg! 14 -31 20 11-30 19 20Mgkg !+
Exch. Ca cmolkg! 1.30-4.80 | 3.34 1.25-4.20 3.15 | 10-20 cmolkg!
Exch. Mg cmolkg! 0.60-1.10 | 0.87 0.50 - 1.05 0.80 | 3-8 cmolkg!*
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Parameter Unit Surface Soils Subsurface Soils Maximum
Range Mean | Range Mean Tolerable

Limit

Exch. K cmolkg! 0.08-1.57 | 0.37 0.10-0.84 024 | 0.6 — 1.2 cmolkg
I+++

Exch. Na cmolkg! 0.06 - 0.15 0.09 0.04 -0.80 0.06 | 0.7 — 1.2 cmolkg
I+++

CEC cmolkg? | 2.15-6.11 | 4.69 2.08 - 5.44 426 | 4.1 cmolkg"

EA cmolkg! 0.52-134 |0.85 0.52-1.62 0.97
>20cmol/kg*

ECEC cmolkg! 349-6.64 | 5.54 3.61-6.08 5.23
>30cmol/kg”

SAR - 3.08-10.15 | 5.64 3.14-9.53 5.47 0-10"

Base Saturation % 62 —95 82 57-95 80 60— 80"

I1I) Fertility Indices:

C:N - 3.25-58.67 | 14.47 16.83 —56.67 | 23.02 | 25:1"

Ca: Mg - 2.94-686 | 3.96 3.52-7.20 426 | 3:1-7:1"

Mg: K - 3.50-12.38 | 6.11 2.60 —7.65 477 | 1:5-3:1"

* Legends: + = Miller and Donahue, 1995; s = sand, sl = sandy loam; Is = loamy sand; ++ = FPDD, 1990; +++ =
Paul and Clark, 1989; NL = No Limit; Surface soils (0 — 15cm depth); Subsurface soils (15 — 30cm depth); CEC:
Cation Exchange Capacity; + = Landon (1991); Paul and Clare (1989); +++ = FAO/USDA Classification

Table 4.11: Summary Results Showing Micronutrients and THC status of soils sampled

Heavy Metal Surface Soils Subsurface Soils Maximum
(ma/kg) Range Mean Range Mean permissible Limit
Iron (Fe) 25.50 - 49.10 41.45 23.40-41.80 34.83 20,000 - 100,000
mg/kg*
Zinc (Zn) 3.27-451 3.87 3.05-4.08 3.48 10 — 300 mg/kg1**
Copper (Cu) 2.05-2.76 2.43 2.11-252 2.27 2 - 100 mg/kg1**
Vanadium (V) 0.01 0.01 0.00-0.01 0.01 10 - 150 mg/kg1**
Nickel (Ni) 0.01-0.03 0.02 0.01-0.03 0.02 5 — 50 mg/kg1**
Lead (Pb) 1.11-1.30 1.21 1.09-1.25 1.16 10 - 70 mg/kg*
THC <0.01 <0.01 <0.01 <0.01 50
- 100 Mg/kg*

Legends: *= Brady and Weil, 1996; ** = Bohn et al., 1985; Surface soils (0 — 15cm depth); Subsurface

soils (15 — 30cm depth)
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4.7.3.3 Some Fertility Indices (Ca: Mg ratios; Mg: K ratios)

The mean Ca: Mg ratios (mean 3.96) for surface soils; 3.52-7.20 (mean 4.26) for subsurface soils —
within the agronomic window of 3:1-7:1 (Landon, 1991), indicating no Ca—Mg antagonism risk; yet,
absolute Ca and Mg levels remain low, so balanced liming and Mg fertiliser may still be necessary. For
Mg: K ratios (mean 6.11) for surface soil; 2.60—7.65 (mean 4.77) for subsurface soils —above the
desirable 1:5-3:1 range, signalling relative K deficiency and potential Mg dominance in cation uptake.
Targeted K fertilisation (e.g., KCl, K2SO4) and split applications are recommended to correct this
imbalance and improve crop response efficiency . Calcium is absorbed by plants as Ca®" It is thus
essential for root growth and as a constituent of cell wall materials. Replenishing Ca contents in the soils
require the application of liming, which in turn reduces acidity of the soils.

Low calcium and magnesium as well as potassium deficiency, therefore indicate a deficient/ infertile
soil, requiring a fertiliser to boost crop yield.

The Mg: K ratios indicates that Mg is available to the crops in soils relative to that of K. Magnesium is
essential to crops and is absorbed as Mg?* Thus, it is an ingredient of chlorophyll, aids in the
translocation of starch within plant, and is vital in the formation of oils and fats. Potassium (K) is usually
absorbed by plants in ionic (K*) form. It improves plant’s ability to resist disease and cold, aids in the
production of carbohydrates and proteins alongside an active part of enzymatic action.

4.7.3.4 Carbon — Nitrogen Ratio (C: N)

Carbon-nitrogen ratio is the amount of nitrogen content to carbon content in either organic materials or
microorganisms for decomposition of organic matter (Donahue et al., 1990). Carbon-nitrogen ratio
varied from 3.25-58.67 (mean 14.47) for surface soils; 16.83-56.67 (mean 23.02) for subsurface soils—
both >25:1 threshold, implying net mineralisation predominates, rapid organic matter turnover and
potentially faster nutrient cycling. This supports short-term nutrient release to continually replenish
organic matter to maintain soil quality (Table 4.10, Table 4.11, and Table 4.12). In all the stations, the
range of C:N ratios were small or narrow as some of the values exceeded 25 (Paul and Clark, 1989)
being the separating index for mineralization and immobilization of nitrogen in the soils. The
implications of the narrow C:N ratios in the soils reflect high levels of microbial activity and rapid
decomposition of organic matter with a concomitant release of nutrient elements into soil solution for
crop uptake. Thus, C:N ratio less than 25:1 indicates net mineralization. Some of the results obtained
agree with the work of Edem (1998) who had a range of C:N ratio of 11 to 14 in Mangrove soils of
Akwa Ibom State. With the low values of organic carbon coupled with the loamy sand, sandy loam and
sand texture, the soils have weak surface aggregation, possess adsorptive capacity for nutrients though
rated medium in fertility status.

4.7.5 Soil Microbiology
The abundance and distribution of microorganisms in soil within the project environment are presented in
Table 4.12; Figure 4.7 and Figure 4.8. The densities of bacteria and fungi in the study area varied between
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sample locations. The heterotrophic bacterial densities obtained ranged from 1.8 x 10°cfu/g to 3.2 x 10°cfu/g
while 1.9 x 10°cfu/g to 3.4 x 10° cfu/g was recorded for fungi. The present status of heterotrophic microbial
densities indicates a fertile soil environment. Oil degrading microbes were also detected in the soil samples.
The low counts of oil degrading bacteria (1.1 x 102 cfu/g to 1.8 x 10° cfu/g) and fungi (1.0 x 10° cfu/g to
1.8 x 103 cfu/g) indicates a remarkable slightly high hydrocarbon load of the soil (Essien and Antai, 2005,
Odu 1972). Their presence implies that the project environment may undergo natural remediation process
in event of contamination with hydrocarbons during construction. The diverse species of microorganisms
encountered in the project environment are listed on Table 4.13.

Table 4.12: Microbial characteristics of soil samples

Parameter SS1 SS2 SS3 SSy SSs CTRL
TS | SS | TS| SS | TS | SS TS SS TS SS TS | SS
THB (CFU/g) x 10° 2.8 20 [31|25 |32 |29 |25 1.8 2.2 1.5 2.7 2.1
THF (CFU/g) x 10° 34 29 (33|28 |27 |23 |27 2.1 2.4 1.9 3.0 2.6
HUB (CFU/g) x 10° 15 1.0 |16 |12 |15 |11 1.8 15 1.8 1.3 1.7 1.4
HUF (CFU/g) x 10° 1.6 1.1 | 17|12 |15 |10 1.4 1.2 1.8 1.2 1.6 1.3

THB = Total heterotrophic bacteria
THF = Total heterotrophic fungi

HUB = Hydrocarbon utilizing bacteria
HUF = Hydrocarbon utilizing fungi

Table 4.13: Microorganisms Identified

Isolate SS; SS; SSs3 SS4 SSs CTRL %0Occurrence
TS | SS | TS | SS | TS | SS | TS | SS | TS | SS | TS | SS

Bacteria

Geobacter sp + - - - - - + - - - - 20

*Nitrobacter sp - - + + - - + - + R + i 40

*Bacillus brevis + + + - - - + - + + + + 60

Clostridium titanii | + + + + - - + - + i ¥ - 70

Clostridium + - + - + + + - + + + - 70

perfrigens

Sulfolobus sp - - - - + + - - + - - - 30

Staphylococcus + + - - + - + - + - + - 50

sp.

Escherichia coli + - - - + - + - + - i _ 40

*Pseudomonas - + + + + - - - + + + - 60

aeruginosa

*Bacillus sp. + - + - + - + + - - n + 50
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Isolate SS1 SS; SSs3 SSy SSs CTRL %0Occurrence
TS | SS | TS | SS | TS | SS | TS | SS | TS | SS | TS | SS
*Clostridium sp + + + + - - + - + - ¥ B 60
Citrobacter sp - - - - + - - - - - - - 10
Thiobacillus sp - - + - + - + - + - + - 40
Fungi
Russula sp. - - - - - + - - - - 30
Tomentella sp + - - - + - - - - n _ 30
Tricholoma sp - - + + - - - - - - - - 20
Tylospora sp. + - - + + - - - - - - + 30
Acrmonium sp. - - - - + - - - - - n - 10
Metarhizium sp. + - - - - - + - - - - - 20
Lecanicillium sp. + - - - - - - - - - - 10
Aspergillus - - - - + - - - + - - + 20
fumigatus
Aspergillus niger + + + - + + + + - + + + 80
Trichoderma sp. + - - - - - - - - - - - 10
Fusarium sp + - + - + - + + + + + - 70
Coniothyrium sp. - - - - - - + + - - - + 20
Pyrenochaeta sp. - - - - - + - + - - - 20
Pleotrichocladium | + - - - - - - - - - - 10
sp
*Candida + + - + + + + - - + + + 70
tropicalis
Cadophora sp. - - - - + + - - - - - - 20
*Hydrocarbon degrader TS = Top Soil, SS = Sub Soil
g 9
s 7
2
g 3
8 1
S/N
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Bacterial Colony Forming Unit/gramme (CFU/g)
Figure 4.7: Bacterial Isolates Showing % Occurrence in Soil Samples
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Figure 4.8: Fungal Isolates Showing % Occurrence in Soil Samples

4.8 Ecology

4.8.1 Methodology

4.8.1.1 Vegetation

Vegetation studies were carried out to determine the baseline status of the study area vis-a-vis the species
composition, diversity, and population of the plant species as well as their medicinal and economical uses.
The density and percentage of the key tree species and the herbaceous layers were determined while rare
and endangered plant species and all those of special significance to the ecosystem and the local economy
were categorized. The species diversity of the plants was calculated as the ratio between the number of
species and importance value which for the purpose of this study was taken as numbers of individual per
guadrat. Both the generic and specific characteristics of the vegetation were assessed by determining their
floristic composition, life form and biological spectra.

Four (4) stations point of the study area was established (120m x 240m). Each sampling station was further
divided into sampling points. A sampling point was established as a five-line transect of 200m apart over a
300m length. Three (3) stations were within the proposed site while fourth station was at the bank of the
Calabar River, about 1.3 km from the proposed site, serving as control.

An average of 5000 m? was adopted as sampling size per sampling point. This resulted in a total sampled
area of 4 hectares.

4.8.1.2 Wildlife
The wildlife study cuts across the entire ecosystem. Methodologies of sample collection and identification
include:

- Visual observations and documentation of droppings.

- Oral discussion with natives of the study area.

ESIA of the proposed Agro-industrial Hub, Adiabo
Final Report, 2025 115



- Tree beating, shaking, purpose mark, feathers, shells, sounds, foot prints, information on the available
species and relative abundance was obtained through oral interviews and discussions with artisanal hunters
and indigenes.

4.8.2 Data Analysis

Species Richness/Composition

The number of species present in each plot was evaluated using several multivariate data analysis
packages that treated multivariate data summarizing the data and revealing the structure. It further gave
detailed information about each plot and made it possible for plots to be weighed against each other.
Plots were compared for the number of species in relation to the number of individuals.

Species Abundance
Abundance of species was evaluated by counting the number of individuals of a species in the area
census.
Relative abundance (Pi) of species was evaluated using the following formula:
Pi = Nix 100

Sum of all individuals recorded.
Where Ni is the sum or proportion of each individual species in the sample

Species Diversity

In order not to miss an important aspect of the numerical structure of the community, diversity index
(Table 4.15) was calculated for the different plots. Despite the several diversity indices available,
Shannon’s index was preferred as it is independent of area hence result can be compared with other sites.
It was calculated by determining for each species the proportion of individuals that it contributed to the
total in the sample. The following formula was used:

H= — Z PilnPi

Where H = Shannon’s index, In = log.

Equitability or evenness, which is the maximum possible value diversity, assumed that since individuals
were completely evenly distributed (Begon, et al 1986) was also calculated using the following formula;
— Y PilnPi
EQ= ———
InS

Where EQ = equitability, S = total number of species.
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Family Abundance
Family abundance was evaluated by counting the number of individuals of species belonging to a family.
Relative abundance of family was evaluated by:

The number of individuals in a family
x 100

Sum of all individuals recorded.

Species Frequency
Frequency is a simple measure calculated as the percentage of the plots set up, in which the species is
present (Sutherland et al 1996).

Number of plots in which species is recorded

100
Total number of plots census x

Relative frequency of species was evaluated by dividing the frequency of individual species by the sum
of all frequencies.

Frequency of a species
q y p 100

Sum of all frequencies
Frequency analysis of families followed the same procedure.

Species Dominance

For each plant species recorded, diameter at breast height (DBH) was also recorded. DBH was also used
to calculate the basal area of each species and also for the total study area. Species dominance was then
evaluated by summing for each species, the basal area. Relative dominance of each species was
evaluated by dividing the sum of basal area of a species by the total basal area of all species, expressed
in percentage.

Combined basal area of a single species
x 100

Total basal area of all species
Family Dominance
For each plant family that was recorded, dominance was evaluated by summing the basal area of all
species belonging to the family. Relative dominance of each family was evaluated by dividing the sum
of basal area of all species in a family by the total basal area of all species, expressed in percentage

Combined basal area of species in a family
x 100

Total basal area of all species
Forest Structure
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Forest structure was evaluated in terms of stem densities, tree diameter and size class distribution and
basal area.

Density
Tree density was evaluated by dividing the total number of trees recorded by the total area sampled.
Relative densities were also evaluated where the following formula was used:

Number of individuals of a species
x 100

Total area sampled
Size class Distribution
Tree diameter recorded was arranged in diameter classes. The range of tree diameter found in the area
was represented in a graphic way by displaying tree diameter in an orderly manner of 10m interval
difference. Tree diameter recorded was arranged in diameter classes. The range of tree diameter found
in the area was represented in a graphic way by displaying tree diameter in an orderly manner of 10
interval difference.

Basal Area
The basal area was calculated using Edward method, where tree diameter was divided by 2 to get the
radius, secondly the radius was squared and thirdly, the number was multiplied by ©r, where n = 3.14.

Floral description of study area
The existing vegetation consists of forest (rainforest, cultivated farmlands and freshwater swamp) which
contain trees of 3-15 meters namely: oil palms, rubber trees, Indian bamboo etc. It is a regenerating
forest, as it was part of the rubber plantation project that has been decommissioned and cleared after 99
years tenement. The distribution of these vegetation types in the study area is presented in Figure 4.9.
The existing vegetation is composed of mix of habitats namely:

= Regenerating rain forest

= Cultivated farmlands

= Freshwater swamp forest

4.8.3 Regenerating Rainforest

This is the most dominant forest formation of the study area. To some extent human activities have greatly
transformed the structure as well as the species richness of this vegetation type. This is seen in the number
cultivated farmlands. Trees of the uppermost layer include; Klainedosa gabonensis, Hevea brasilensis,
Triplochiton scleroxylon, Symphonia globufera, Alstoria booneii, Terminalia superba, Invingia
gabonensis, chlorophora excelsa, Ceiba. Pentandra, Piptademiastrum africanum, Cynometra
megalophylla, Cola spp, Lophire alata. Their crown merges to form a continuous canopy. They are
associated with various shrub-like species especially climbers and epiphytic species. They include
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Chloromolaena odorata, Clappertonic ficifolia, Psychortinia Vogelina, Anthoratha macrophylla, Xylopia
ethiopica, Alchanea cordifolia. Tetrapleura tetraptera, ficus veogeliana, Baphia spp.

The forest is reasonably penetrable and the canopies formed by the crown of the trees species makes the
forest floor gloomy with isolated sunlight rays penetrating through gaps in the canopy (Figure 4.9).
Species occurring here includes; Diplarium sammanti, Acanthus monotamus, Maranthocloa congensis,
Costus afer, sellogenella spp. The density distribution of trees in this forest type shows that Bambusa
vulgaris, Elaeis guineensis and Hevea brasiliensis are the most dominant tree species.

4.8.4 Cultivated areas

The cultivated area is primarily used for agriculture and is devoid of “natural trees” which have been
felled either for fuel or other purposes, as well as shrubs, due to continuous clearing of the land, filling
and cultivation of agricultural crops. Species diversity in this area is quite low. Plants occurring here are
mainly foods crop such cassava (Manihot esculenta), maize (zea mays), cocoyam (Coloccosia
esculenta), yam (Discorea rotundata), sugar cane (Saccharum officinale), and melon (Figure 4.10).

1830E 8IBSE 190E FI9E ¥I9WE E1945E

81830°E 81845°E 8190

Figure 4.9: Map Showing vegetation within the AIH Site in Adiabo
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Figure 4.10: Cultivated crops — cassava, maize, melon (Field fieldwork, 2025)
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A total of 48 species were censored yielding 1,880 individuals (Abundance). About 5% were trees,

55.6% shrubs, 22.4% were herbs and about 17% were grasses.

ABUNDANCE

B Trees M Shrubs m Ic-ierbs Grasses

17%
5.00%

22.40%

55.60%

Figure 4.11: Showing percentage abundance of flora
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Some of the tree species censored in the study areas include; Hevea brasiliensis, Elaeis guineensis,
Triplochiton scleroxylon, Magnifera Indica, Citrus sinensis, Carica papaya, Anacardium occidentale,
Psidium guajava, Azadirachta indica, Gmelina arborea, Butyrospermum parkii and Parkia bioglobosa,
Klainedosa gabonensis, Symphonia globufera, Alstoria  booneii,Terminalia superba, Invingia
gabonensis, chlorophora excelsa, Ceiba Pentandra, Piptademiastrum africanum, Cynometra
megalophylla,Cola spp, Lophire alata, Raphia hookerii, Adansonia digitata and Terminalia
glaucescens,. Figure 4.11 shows the percentage abundance of flora around the area. The Shannon index
for the study area was 2.15. Of the twenty-four (24) species listed in the IUCN database as alien and
invasive to Nigeria, only Panicum lax and Mimosa pudicawere the invasive species captured in this
study while Etandrophragma angolense was the only alien species (as shown in Table 4.14: List of alien
plant species in Nigeria. Table 4.15 presents the plant diversity index and occurrence while Table 4.16
presents the floral occurrence in the area.

With respect to the ecosystem services provided by the plant species, some of the species were reviewed
to provide food/energy and medicinal services, while some species were used as raw materials. The
indigenous uses of each plant inventoried were assessed. Some of the indigenous uses include fuel wood,
medicinal purposes, as fruits and seeds, as sundry products, as beverages and drinks, as fodder, as
wattles, as nuts, as spice, as flavours and thickeners as chewing stick, as gum and adhesives, and some
for prevention of soil erosion. Some species with numerous indigenous uses include Elaeis guineensis,
Magnifera indica, Carica papaya, Raffia hookeri, Azadirachta indica, Acacia senegalensis and Khaya
ivorensis. The IUCN version of 2023 criteria were used to evaluate the conservation status of the species.
The result indicated that some of the species were threatened or vulnerable.

Table 4.14: List of alien plant species in Nigeria

Alien Species

Invasive Species

Acalypha indica

Bidens Pilosa

Adeniacissampeloides

Chromolaena odorata

Ageratum conyzoides

Cyperan rotundas

Alternetherabrasicus

Dalbergia sissoo

Alternetherasessils

Elchhhornia crasipies

Antigoniumleptolus

Imperata cylindrical

Chromolaena odorata

Leucaena leucocephala

Cissus argute

Mimosa diplotrichia

Commenlina benghalensis

Momomorium destractor

Dissotis rotundifolia

Momomorium floricola

Euphorbia grammea

Nypa fruticans

Euphorbia heterophylla

Psidum guajava

Lantana camara

Prosopis sp

Leucaena leucocephala

Adenanthera pavonine

Merremia kentrocaulos

Althermanthera sessilus
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Alien Species

Invasive Species

Mucuna pruriens

Passoflora foetida

Plastosoma africanum

Ruthalaciae glandulosa

Schriankia leptocarpa

Cenchrus  ciliaris &

Setaria  barbata

Commelina  bengualensis

Tithonia  diversifolia

Discorea  bulbifera

Truimfetta  rhombusa

Lygodium  microphyllum

Typha  australis

Panicum  repens

Paspalum  scrobiculatum

Rhizophora mangle

Rottbiellia  cocchinchnesis

Ricinus  cumunis

Ziziphus Mauritania

Source: Borokini (2011)
Table 4.15: Showing Plant Diversity Index
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Species n1 p1 Lnpi -(P1.In py) Distribution
%

Elaeis guineensis 280 0.1489 1.9045 0.2084 14.9
Klainedosa gabonensis 58 0.0309 3.4770 0.1074 3.1
Azadiractha indica 152 0.0809 2.5145 0.2034 8.1
Magnifera Indica 400 0.2128 1.5474 0.0329 21.3
Citrus sinensis 108 0.0574 2.8577 0.1640 5.7
Carica papaya 87 0.0462 3.0748 0.1421 4.6
Anacardium occidentale 68 0.0361 3.3215 0.1199 3.6
Psidium guajava 50 0.0266 3.6268 0.0965 2.6
Gmelina arborea 175 0.0931 2.3740 0.2210 9.3
Butyrospermum parkii 135 0.0718 2.6339 0.18911 7.2
Parkia bioglobosa 40 0.0213 3.8490 0.0473 2.1
Acanthus monotamus 24 0.0128 4.3583 0.0558 1.3
Raffia hookeri 38 0.0202 3.9020 0.0788 2.02
Mamillaria spp 35 0.0186 3.9846 0.07411 1.9
Adansonia digitata 55 0.0292 3.5336 0.1031 2.9
Acacia raddianna 70 0.0372 3.2914 0.1224 19
Lonchocarpus griffonianus 35 0.0186 3.9845 0.0741 19
Isoberlinia doka 64 0.0340 3.3814 0.1150 3.4
Total 1880 2.15 100

Source: Field Fieldwork, 2025
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Table 4.16: Flora species occurrence in the study area

Serial. | Species English/ Local Life IUCN
Common Names Form/ecosystem STATUS
Names services (2023)
1. A. laxiflora Three- Ububo Shrub Th
veined bead
string
2. Acacia raddianna Umbrella thorn Aila Tree Th
3. Acanthus White ginger Ogwu_agha Tree Th
monotamus
4, Adansonia Baobab Tree Otiti Tree Th
digitata
5. Alchanea Christmas Obubo Shrubs Th
cordifolia bush
6. Allophyllus African false Eekan- Herb Th
africanus currant ehoro
7. Alstoria booneii Patten wood Ebo Tree Th
8. Anacardium Cashew Tree, F&E D
occidentale
9. Anthoratha Shrubs Th
macrophylla
10. Baphia spp Camwood Shrubs Th
11. Butyrospermum Shea tree Tree/ RM D
parkii
12, Calamus derratus Rattan palm Shrub/RM Th
13. Carica papaya Pawpaw Tree, F&E, M D
14. Carpolobia lutea Cattle stick Agba Shrub Th
15. Chloromolaena Siam weed Abani i Shrubs Th
dorata egwu
16. Cissus polyantha Okoho Shrub Th
17. Citrus sinensis Sweet orange Tree, F&E, M D
18. Clappertonic Bolo-bolo Shrubs Th
ficifolia
19. Cleistopholis Salt and Oil Apako Tree Th
pattens Tree
20. Commelina wandering Herb/M Th
benghalensis Jew
21. Costuss afer ginger lily Okpete Herb/M R
22, Digitaria debilis Finger Grass Herb/M Th
23. Dimorphochlamys Ahara Herb Th
mannii
24, Diplazium Edible fern Nyama Tree Th
sammanti Idim
25. Dossotis Pinklady Herb Th
rotundifolia
26. Elaeis guineensis Oil palm Isip eyop Tree/ RM, F&E D
27. Ficus veogeliana African Fig Oba-Odan. Shrubs Th
28. Gmelina arborea White teak Tree/ RM D
29. Hevea brasiliensis Rubber Tree Roba Tree/ RM D
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Serial. | Species English/ Local Life IUCN
Common Names Form/ecosystem STATUS
Names services (2023)
30. Isoberlinia doka Afang/ Tree Th
Ukazi
31. Leptadenia Broom bush Shrubs/ F&E Th
pyrotechnica
32. Lonchocarpus Lancepod Ududu Tree/ RM Th
griffonianus
33. Lophire alata Red Ironwood Akufo Tree/ RM Th
34, Magnifera indica Mango Tree/ F&E D
35. Mamillaria spp Finger cactus Tree D
36. Opilia celtidifolia Ironwood Nembossi Climbers Th
37. Parkia bioglobosa African Tree D
locust  bean
tree
38. Psidium guajava Guava Tree, F&E, M D
39. Psychortinia Bofuasokuwa Shrubs Th
Vogeligna,
40. Raffia hookeri Raffia palm Ukot Tree/ F&E Th
41. Salvadora persica Toothbrush Shrubs R
tree
42. Symphonia Gum Tree Tree Th
globufera
43. Terminalia White Afara Afara Tree Th
superba
44, Tetrapleura Aidan fruit Obogolo Shrubs Th
tetraptera
45, Uvaria chamae Bush banana Afuru-agu Climbers Th
46. Xylopia ethiopica, Guinea Uda Shrubs Th
pepper

Source: Field fieldwork, 2025

Keys

Th - Threatened
R - Rare

D - Dominant

4.8.5 Protected Areas

Generally, there are no protected areas to be affected by the project in all the states. The closest protected
area is the Ekinta Forest Reserve, about 18 km from the proposed AlH (Table 4.17).

Nigeria’s protected arca management system falls into 3 categories. Game Reserves and Forest
Reserves are by statute managed by State Governments. The Federal Government of Nigeria oversees
the management of the National Parks. Protected areas such as Forest Reserves were mostly creation of
the colonial government in Nigeria. Most protected areas were thus established between the 1930s and
1960. For a variety of reasons mostly related to inadequate resources such as funding, skilled manpower
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and conflicting government policies, most protected areas at both state and federal levels exist only on
paper. Table 4.16 shows flora species occurrence in the study area and plant species and their ecosystem
services.

Cross River State preserves over 50% of Nigeria’s remaining tropical high forest, making it a vital
ecological hotspot. These areas support critically endangered species such as the Cross River gorilla
and drills, and are managed under federal (national park), state (forest reserves), and community-based
(Mbe, Afi sanctuary) stewardship. The Oban Hills Division (3,000 km?) and Okwangwo Division
(640 km?) are among Nigeria’s largest remaining blocks of intact lowland rainforest. The Afi River
Forest Reserve covers 312 km? and serves as a corridor linking Afi Mountain Wildlife Sanctuary and
Mbe Mountains Community Forest. Similarly, Afi Mountain Wildlife Sanctuary covers 100 km? and
was established in 2000 to protect the critically endangered Cross River gorilla. Mbe Mountains
Community Forest covers~86 km? which is community-managed and home to endangered primates.
Other Forest Reserves include Afi River FR, Cross River North (Cross River National Park) and South
(Oban Forest reserve), Ekinta FR, Ukpon River FR, and others. The sizes and summary of the protected
areas are presented in Table 4.17.

Figure 4.12 shows the proximity of all the forest reserves from the project site in Adiabo. The distances
are further summarized in Table 4.17which shows that the closest reserve is Ekinta FR located 18.4km
(as the crow flies) from the project site. This is followed by Kwa Fall in Akamkpa (21.4km), Uwet Odot
FR (30.6km), Umon Ndealichi FR (39.9km) respectively while the farthest reserves from the proposed
AlH site are Mbe community FR and Mfi River FR which cover 154.7km and 143.7km respectively.

Table 4.17: Forest Reserve/Protected Area and their Distances from the proposed AlIH Site

SN Name of forest | Size Feature Distance from AlH
reserve/protected area project site (km)
1 Afi River Forest reserves 312 km? Corridor forest | 143.7
connecting Afi Sanctuary
and Mbe Mountains
Afi Mountain  Wildlife | 100 km? Protects gorillas,
Sanctuary chimpanzees, and
gray-necked rockfowl
Oban Forest Reserves 45.6
Cross River NP — Oban | 3,000 km? Largest intact rainforest, | 76.6
Division wildlife-rich
Cross River NP — Okwangwo | 640 km? High biodiversity; former
Division Boshi reserves
4 Kwa Fall Akamkpa 21.4
5 Ukpon River/FR 100.6
6 Mbe Community FR 86 km? Community-managed,; 154.7
biodiversity stronghold
Esa ko Community/Agoi FR 64.7
Umon Ndealichi FR 39.9
9 Uwet Odot FR 30.6
10 Ekinta FR 18.4
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Figure 4.12: Map showing Forest Reserves / Protected Areas in Cross River State relative to the
proposed AlH

4.8.6 Fauna Wildlife

Sampling Method

A combination of sampling techniques was used which included identifications of major ecosystem
types to identify associated fauna, collecting, preserving and representing fauna species such as foot
prints analysis, faecal samples, nest type, feeding site, sounds, shell types and interviews with the
indigenes.

Two main methods of fauna sampling were adopted: Direct evidence (sighting, sounds) and indirect
evidences.

Direct observations: Visual encounter survey during nocturnal and diurnal expeditions and
recognizing evidence of wildlife species presence through vocalization was undertaken. The Capture-
recapture method was used for small mammals and some invertebrate fauna.
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Indirect Observations: Indirect signs such as footprints, scats/faeces, feeding activity, nests, tracks,
holes/diggings or scratching, carcass. The recorded evidence was represented both by direct (collections
and observations) and indirect (tracks, footprints, scats/faeces, feeding activity, nests, tracks,
holes/diggings or scratching, carcass and identification by local residents).

Examination of road kills and meat markets: Interview of hunters, fishermen, farmers, etc to gain
better insight into the habitat history, faunal distribution pattern, seasonal migration, local names,
conservation status, economic importance and threats to biodiversity.

The fauna diversity in the study area is very rich. A total of 17 species of birds, 34 of mammals and 8
species of reptiles were encountered. Some predominant invertebrate species recorded around the study
area include termites, snails, worms and ants. The termites and ants dominate especially the grasslands
of the study area. Of all these, mammals found in the study area include deer, antelope, grasscutter. The
fauna species play an important role in traditional worship of gods and deities in some part of the study
areas, as they are sacrificed for appeasements during festivals and occasions such as; commencement
of new farming season, harvest season, marriages, burials and coronations.

Hunting of these animals is done in local and crude methods. Sometimes the animals are trapped or
directly clubbed or macheted to death. Hunting is mostly done at night especially during the hunting
seasons mostly by ensnarement at water holes. Also found in the northern region of the study areas are
cattle herded by the Fulani herdsmen. These cattle are reared and fed in the grasslands which hold a
definite seasonal cattle route. They cattle herds are made up of the Muturu, Zebu and N’dama breeds.

Further in the lower food chain are the Isopteran termites which dominate the soil fauna forming heaps
occasionally. The lady beetle and the spiders are part of the invertebrate fauna. There is a wide range
of species habitats as some live on tree tops such as the eagle (which is seen maybe once in a year),
kites, hawks and vultures which are mostly scavengers feeding on dead and decomposing carcasses.
The lower canopies of the trees are habitats for monkeys, bats (a delicacy in the study area), snakes and
squirrels.

The soil fauna also recorded black ants (Monosium minium) which are the major invertebrate fauna in
the study area forming huge colonies found in most quadrats in the study area.

The avian species recorded are of high economic importance as they feed on grains and seeds of crop
plants in the fields.

Like flora, the study was also conducted on the fauna resources of the study area. The habitats were
also classified based on the vegetation habitats - forests habitat. Appendix 4.1 (Table A4.5) shows fauna
species in the study areas

Mammalia fauna

The mammalian fauna existing in the natural forest habitat of the project area was studied. The result
as shown in Table 4.18 indicates that a total of thirty-four (34) mammalian species cutting across nine
(9) families were recorded. The breakdown of this number comprises sixteen (16) species of Rodentia,
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nine (9) species of Artiodactyla, six (6) species each of Primata and Viverridae, two (2) species each
of Manidae and Molossidae and one (1) species each of Pongidae, Canidae and Bovidae.

Table 4.18: Results of mammalian Fauna Species Recorded in the Study Area

SN Family/ Common Names | Zoological Names Abundance 2023 IUCN
Order Status

1 Rodentia Red-legged  sun | Helioscius rufobrachium | 1 LC
squirrel

2 Pygmy striped | Myosciurus pumilio * LC
squirrel

3 Crested porcupine | Hystrix cristata * LC

4 Grass-cutter Thryonomys swinderianug 1 LC

5 Giant rat Cricetomys gambiannus | 2 DD

6 Bush tailed | Atherurus africanus * LC
porcupine

7 Marsh cane-rat Thryonomis spp * LC

8 Green squirrel Paraxerus poensis * LC

9 Bush rat Rattu rattus 3 LC

10 common rat Rattus norvegicus 6 LC

11 Bush rat Rattus fuscipes 3 LC

12 Pongidae Robust Pan troglodytes * EN
chimpanzee

13 Manidae Giant pangolin Manis gigantea * VU

14 Ground pangolin Smutsia gigantea * EN

15 Canidae Pale fox Vulpes pallid * NE

16 Bovidae Congo forest | Syncerus caffer nanus * LC
buffalo

17 Molossidae | Nigerian free- | Chaerephon nigeriae 3 LC
tailed bat

18 Little Free-tailed | Chaerephon pumilus 1 vuU
Bat

19 white throated | Cercopithecus * EN

Primata monkey erythrogaster

20 black throated | Cercopithecus roloway | * EN
colored monkey

21 Blue Monkey Cercopithecus mitis * LC

22 Old world monkey | Mandrillus leucophaeus | * NE

23 Mona monkey Cercopithecus mona * NT

24 Viverridae Blotched genet Genetta tigrine * LC

25 African civet Civettictis civetta * LC

26 African palm civet | Nandinia binotata * LC

27 Cape clawless | Aonyx capensis * NT
otter

28 Small Indian | Herpestes auropunctatus | * NA
Mongoose

29 Avrtiodactyla | Bush pig Potamochoerus porcus | * LC
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SN Family/ Common Names | Zoological Names Abundance 2023 IUCN
Order Status

30 Sitatunga or | Tragelaphus spekii * LC
marshbuck

31 Water chevrotain | Hyemoschus aquaticus - LC

32 Blue duiker Cephalophus monticola | 2 LC

33 Red-flanked Cephalophus rufilatus * LC
duiker

34 Deer Odocoilus virgianus 3 LC

Source: Field Survey, 2025
Asterisk (*) indicate species recorded indirectly, LC=Least Concern, Vu=Vulnerable, CE=Critically
Endangered, EN= Endangered, NT=Near Threatened, DD=Data deficient, NA=Not Assessed, NE= Not

Evaluated

Species Abundance

A total of thirty-four (34) individuals of the ten (10) mammalian species were censored directly in
this habitat. Rattus norvegicus (common rat) represented by six (6) individuals was the most
abundant mammalian species sighted. This was followed by Rattu rattus (Bush rat) and Chaerephon
nigeriae (Nigerian free-tailed bat) with three (3) individuals each. Cricetomys gambiannus (Giant
rat), and Rattus fuscipes (Bush rat) were represented by two (2) individuals each while Helioscius
rufobrachium (Red-legged sun squirrel), Thryonomys swinderianus (Grass-cutter), Chaerephon
pumilus (Little Free-tailed Bat), Cephalophus monticola (Blue duiker) and Tragelaphus scriptus
(bush buck) were each represented by an individual.

Twenty three (23) species including Myosciurus pumilio, Hystrix cristata, Atherurus africanus,
Thryonomis spp, Paraxerus poensis, Pan troglodytes, Manis gigantean, Smutsia gigantean, Vulpes
pallid, Syncerus caffer nanus, Cercopithecus erythrogaster, Cercopithecus roloway, Cercopithecus
mitis, Mandrillus leucophaeus, Cercopithecus mona,Genetta tigrina, Civettictis civetta, Nandinia
binotata, Aonyx capensis, Herpestes auropunctatus, Potamochoerus porcus, Tragelaphus spekii and
Cephalophus rufilatus were censored by indirect indicators.

2023 IUCN Status

A total of 5 species censored in this habitat were classified in any one of the three threatened
categories. Pan troglodytes, Cercopithecus roloway, Smutsia gigantean and Mandrillus
leucophaeuswere classed as Endangered (EN) while Manis gigantean and Chaerephon pumilus were
classed as Vulnerable. Aonyx capensis and Cercopithecus mona was categorized as Near Threatened
(NT). All others were either classed as Data Deficient, Not Evaluated (NE) or Least Concern (LC).

Avi fauna Species

The Avi fauna existing in the Natural Forest Habitat of the project area was studied. The result as
shown in Table 4.19 indicated that a total of seventeen (17) Avi fauna species cutting across nine (9)
taxonomic families were recorded. The breakdown comprises three (3) species each of Accipitridae
and Columbidae, two (2) species each of Anatidae, Apodidae, Muscicapidae and Tytonidae and one
(1) species of Rallidae, Phasianidae and Numididae. Plate 4.5 shows bird nests on a bamboo tree.
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Plate 4.5: Bird nests on bamboo tree by bank of Calabar River

Table 4.19: Results of Avi Fauna species Recorded in the study area
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SIN Family/ Common Names Zoological Names Abund 2023 IUCN
Order ance Status
1 Accipitridae Back kite Milvus migrans 2 LC
2 Hooded vulture Necrosyrtes 1 CR
monachus
3 African harrier hawk Polyboroides typus 2 LC
4 Rallidae African rail Rallus caerulescens * LC
5 Phasianidae Double-spurred Francolinus 1 NE
Francolin bicalcaratus
6 Apodidae African palm swift Cypsiurus parvus 1 LC
7 Little swift Apus affinis 2 LC
8 Tytonidae Barn owl Tyto alba 3 LC
9 Oowl Strix alba 2 NE
10 Muscicapidae | Cassins flycatcher Muscicapa cassini * LC
11 Rusty-tailed Flycatcher | Muscicaparuficauda 1 LC
12 Columbidae: Red eyed dove Streptopelia * LC
semitorquata
13 Blue headed wood dove | Turtur brehmeri 2 LC
14 African  green  fruit | Treron calvus 1 LC
pigeon
15 Numididae Guinea fowl Numida meleagris 3 LC
16 Anatidae Bush duck fowl Nettapus auratus 1 LC
17 Nigerian free-tailed bat | Chaerephon nigeriae 3 LC

Source: Field Survey, 2025
Asterisk (*) indicate species sighted indirectly, LC=Least Concern, Vu=Vulnerable, CR= Critically
Endangered

Species Diversity
A total of seventeen (17) Avi fauna species were censored in this habitat. Of this, fourteen (14)
species which include [Milvus migrans (Back kite), Necrosyrtes monachus (Hooded vulture),
Polyboroides typus(African harrier hawk), Francolinus bicalcaratus (Double-spurred Francolin)
Cypsiurus parvus (African palm swift), Apus affinis (Little swift), Tyto alba (Barn owl), Strix
alba(owl), Muscicapa ruficauda (Rusty-tailed Flycatcher), Turtur brehmeri (Blue headed wood
dove), Treron calvus (African green fruit pigeon), Numida meleagris (Guinea fowl), Nettapus
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auratus (bush duck fowl) and Anas sparsa (African black duck)] were censored directly while three
(3) species including Rallus caerulescens (African rail), Muscicapa cassini (Cassins flycatcher),
and Streptopelia semitorquata (Red eyed dove) were censored by indirect evidences (Table 4.19).

Family Diversity

Accipitridae, Rallidae, Phasianidae, Apodidae, Tytonidae, Muscicapidae, Columbidae,
Numididae, and Anatidae were the nine (9) fauna families for which the seventeen (17) censored avi
fauna species are grouped. Breakdown showed that Accipitridae and Columbidae which accounted
for three (3) species each were the most abundant families in terms of species richness, this was
followed by Apodidae, Tytonidae, Muscicapidae and Anatidae accounting for by two (2) species
each while Rallidae, Phasianidae and Numididae were represented by a species each.

Species Abundance

A total of seventeen (17) individuals from fourteen species were censored directly in this habitat.
The Breakdown showed that Tyto alba and Numida meleagris has the highest abundance of three
(3) individuals each, followed by Milvus migrans, Polyboroides typus, Apus affinis, Strix alba, and
Turtur brehmeri with two (2) individuals each. Necrosyrtes monachus, Francolinus bicalcaratus,
Cypsiurus parvus, Muscicaparuficauda, Treron calvus, Nettapus auratus and Anas sparsa had one
individual each. On the other hand, Rallus caerulescens, Muscicapa cassini and Streptopelia
semitorquata were the three (3) avi fauna species censored indirectly.

2023 IUCN status

One species, Necrosyrtes monachus censored in this habitat was categorized as Critically Endangered

in the 2023 Red List. All others were classified as Least Concern (LC) and Not Evaluated (NE).

Reptilian Fauna species

The reptilian fauna in the Natural Forest Habitat was studied. The result as shown in table 4.18
indicated that a total of nine (9) reptilian fauna species cutting across three (3) taxonomic families
were recorded. The breakdown comprises five (5) scinidae species, One (1) Agamidae species, and
one (1) Bovidae species. This finding is shown in Table 4.20.

Table 4.20: Results of Reptilian Fauna Species Recorded in the Natural Forest

S/N Family/ Common Names Zoological Abundance 2023
Order Names IUCN
Status
1 Agamidae Common rainbow Agama agama * LC
lizard
2 Bovidae Boa Boa constrictor * LC
3 Scinidae Skink Mabuya 4 NE
cochonaev
4 West African dwarf Osteolaemus * Vu
crocodile tetraspis
5 Rock python Python bivittatus * Vu
6 Spitting cobra Naja nigricollis 1 LC

Source: Field Fieldwork 2025
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Asterisk (*) indicate species sighted indirectly, LC = Least Concern, Vu = Vulnerable, CR= Critically
Endangered, (-) = Indicate species absent in the study area

Species Diversity
A total of nine (9) reptilian fauna species were censored in this habitat. Of this number, three (3)
species which include Mabuya cochonaev (Skink), Naja nigricollis (Spitting cobra were censored
directly while four (4) species including Agama agama (Common rainbow lizard), Osteolaemus
tetraspis (West African dwarf crocodile), and Python bivittatus (Rock python), were censored by
indirect evidences.

Family Diversity

Agamidae, Bovidae and Scinidaeare the three (3) fauna families for which the nine (9) reptilian fauna
species are grouped. Breakdown showed that Scinidae had seven (7) species while Bovidae and
Agamidae were represented by a species each.

Species Abundance

A total of three (3) individuals from two (2) species were recorded in this habitat. Mabuya cochonaev
was represented by four (4) individuals while Naja nigricollis and Varanus niloticus were
represented by one individual each.

4.8.6.1 Soil Fauna Diversity

Five species of termites were found in the grasslands. Their estimated total abundance and biomass
were 485m? and 1.0gm respectively. The dominant trophic group was the soil feeders (460 m? and
0.4gm) although the wood feeders (8 m? and 0.01gm?) were underestimated due to exclusions of
their arboreal nesting. Only two of the five species of the soil feeders constructed epigeal nests
(mounds).

The presence of Tsetse fly in the grasslands indicates the reason for the neglect of the derived
savannah area in livestock rearing and development. These biting flies are vectors of the disease
Trypanosomiasis which is fatal to both man and grazing herds. The Tsetse flies live in trees and
shrubs covers. Also abound in the study area are soldier ants which help in disposing of ground litter
and debris and in soil aeration by

their burrowing activities.

4.8.6.2 Land Use

The study area is a typical dominated majorly by forest, fallow land and or agricultural land, followed
by rivers and clusters of settlements scattered along the project area. Table 4.21 shows the percentage
distribution of the major land uses in the study area and its immediate environs and Figure 4.13shows
the land use & land cover of the proposed AlH site.
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Table 4.21: Major Land Use Distribution in the proposed AlIH site

SIN Major Land Use Coverage Area (%)
1. Forest 30

4, Fallow/Cultivated Land 62

5. Rivers/streams 6

6. Residential 0

7. Education/Infrastructure 0

8. Others 2

Total 100

Source: Field Survey, 2025
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Figure 4.13: Land Use & Land Cover map of the proposed AlH site

4.9 Hydrobiology

4.9.1 Overview

The productivity of any aquatic water body depends on the number of plankton present in the said
water body (Davies et al 2009). Four groups of hydrobiology parameters were evaluated. They are
phytoplankton, zooplankton benthos and fishes.

Ecosystem stability is a critical factor for aquatic lives. Since preconstruction and construction
activities are likely to impact negatively on the water bodies, expected change in water quality would
result in growth and count of opportunistic species. Therefore, a baseline study of the plankton
population is imperative. Also, sediment deposition is also predicted to affect benthonic lives.
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Sampling Methods

Plankton Sampling

Sample for plankton analyses were collected by means of a 55 um mesh tow net with diameter of 30
cm. The net was used to filter water scooped in a bucket (the content of the tube attached to the end
of the plankton net was emptied into plastic bottles and made up to 100 ml mark) and preserved in
buffered 10 % formalin.

4.9.1.1 Sediment

Sediment samples were collected from sampling stations where surface water samples were taken.
Bottom sediments were sampled using the Eckman Grab. Samples for macrobenthic fauna were
sieved through a 0.5 mm mesh and transferred into 500 ml wide-mouthed plastic containers. Benthic
organisms were preserved in 500 ml plastic containers using 40 ml of 10 % formalin. The organisms
were identified and enumerated in the laboratory using identification tools and keys.

4.9.1.2 Plankton

Plankton could be affected by pollutants and other human activity in aquatic systems, but they are not
suitable indicator organisms for aquatic pollution monitoring/impact assessment programmes for the
following reasons:

They are easily drifted away by wind and water currents.

Their distribution is highly influenced by availability and the depth of light penetration which is a
function of the water turbidity.

They are patchy in their natural distribution, being very concentrated in one area of the sea and less or
completely absent in another within a short span of distance.

They are influenced by nutrient concentration in the water and by season

Phytoplankton

A total of 18 phytoplankton species during the wet and 24 during the dry seasons representing 4
taxonomic groups were obtained in the study area during the survey. Bacillariophyceae constituted
44.4% (8 species) followed by Chlorophyceae 22.2% (4 species), Cyanophyceae and
Euglenophyceae 16.7% each (3 species) during the wet season. During the dry season
Bacillariophyceae constituted 41.7% (10 species) followed by Chlorophyceae 25% (6 species),
Cyanophyceae and Euglenophyceae 16.7% each (4 species) The density of phytoplankton ranged
from 62 cells per litre at station WS-5 to 130 cells per litre at WS-2 during the wet season. These
numbers increased significantly during the dry season. It varied from 201 cells L™ at station WS-4
to 367 cells L at WS-3 (Appendix 4.1: Table A4.6 and A4.7). The numbers of species also varied
with site. Within the wet season, the diatoms (Bacillariophyceae) were the dominant group (40-63%)
followed by Chlorophyceae (14-35%), Cyanophyceae (0-24%) and Euglenophyceae (0-14%). The
same trend was noticed during the dry season, Bacillariophyceae dominance (44-58%) was followed
by Chlorophyceae (17-38%). However, Euglenophyceae (7-16%) were more abundant than
Cyanophyceae (0-12%). Increases in the number of species were also noticed during the dry season.
The dominance of the diatoms is vividly shown in Figure 4.14 and Figure 4.15. During the wet
season the numbers of phytoplankton was expectedly low because of the high turbidity that resulted
in low light penetration in Calabar River.
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Figure 4.14: Distribution of Phytoplankton species in various sampling stations along Calabar River
during Wet season
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Figure 4.15: Distribution of Phytoplankton species in various sampling stations along Calabar River
during dry season

Zooplankton

The zooplanktonic fauna of project area are represented by Copepoda, Rotifera, Cladocera and
Gastropoda (Appendix 4.1: Tables A4.8 and A4.9). The distributions of these taxonomic groups at
the sampling locations during wet and dry seasons are presented in Figure 4.16 and Figure 4.17. The
Order Copepoda dominated the zooplankton with 62 individuals (50-67%) in all stations sampled
and was represented by 4 species during the wet season. This was followed by the Rotifera with 21
individuals (17-30%) made up of 3 species, Cladocera with 12 individual organisms (12.1%) made
up of 3 species and Gastropoda with 1 species has 4 individuals which constituted only 4.0% of the
total abundance. During the dry season a significant increase in zooplankton abundance was
observed. The dominant taxonomic group were also the Copepods with 232 individuals (42.1%)
represented by 6 species. This was followed Cladocera with 158 individual organisms (28.7%) made
up of 5 species, Rotifera with 142 individuals (25.8%) had 4 species and Gastropods with 19
individual organisms (3.4%) was represented by 1 species.
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Figure 4.16: Composition and abundance of Zooplankton species in Calabar River (per litre) during
Wet season
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Figure 4.17: Composition and abundance of Zooplankton species in Calabar River (per litre) during
Dry season

The low number of zooplankters during the wet season could be ascribed to

@) the very low concentrations of nutrients (POs, NOs SiO2) in the water which directly affect
phytoplankton number, and which are in turn fed upon by zooplankton.

(d) the flushing effect of the estuary tends to drift most of them out of the estuary into the wildness
of the marine coastal water.

The most important hydrographic factor affecting plankton promotion in the Calabar River was flood
water, initiated by the rainfall of the wet season. Flood water increased the rate of water flow,
introduced allochthonous materials from adjoining wetlands and diluted the water considerably. These
also increased river turbidity which affected phytoplankton photosynthesis and limited primary
production that the zooplankters depend on for growth.

4.9.2 Benthic Studies

A total of 14 species of macro-zoobenthic forms were collected in the survey. The family Capitellidae
and Nereidae dominated the fauna by number of species, comprising (21.4%) (3 spp) of the macro
benthos in the area; Glyceridae constituted 14.3% (2 spp); others were represented by 1 species
constituting 7.1%. (Tables 4.22 and 4.23).
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A total of 569 and 579 organisms were collected from 10 sampling stations during the wet and dry
season respectively. During the wet season, the family Glyceridae dominated the fauna by number of
individuals comprising 26.0% (150 individuals), followed by the Capitellidae — 23.1% (133
individuals); Nereidae constituted 14.7% representing 85 and Nephthyidae — 13.7% with 79
individuals. The families Chironmidae, Potamidae, Tellidae Arenicolida and Gammaridae had 38, 34,
23, 19 and 16 individuals respectively collected during this season. During the dry season there were
no changes in terms of faunal composition and the family Capitellidae dominated the faunal abundance
comprising 147 individuals (25.4%). This was followed by Glyceridae — 121 individuals (20.9%) and
Nereidae — 98 individual (16.9%). The other families Chironmidae, Nephthyidae, Arenicolidae,
Gammaridae, Tellidae and Potamidae had 52, 50, 32, 32, 27 and 20 individuals respectively. Faunal
densities showed spatial variations. Higher densities were observed in stations downstream (WS-1 to
WS-6) with densities ranging from 147 at WS-4 to 252 individuals/m?at WS-5 during the wet season
(Table 4.22). Faunal densities also showed the downstream abundant trend with values ranging from
135 at WS-4 to 255 individuals/m? at WS-1 during the dry season (Table 4.23). The species Glycera
capitata were found in almost all the sampling locations indicating their ability to adapt readily to
various benthic locations especially sandy sediments which were prevalent within the study area.

Table 4.22: Distribution and relative abundance of Benthic Macro invertebrates in Calabar River
during Wet season

Stations
S/ Family Species SW-1 SW-2 SW-3 SW-4 | SW-5
N
1 Arenicolidae Arenicola 4(20.1) 1(5.3) - | 9(47.4) -
marina
2 Capitellidae Capitella 10(12.2) 16(19.5) 9(11.0) | 7(8.5) 11(13.4)
capitata
3 Notomastus - 3(12.5) 1(4.2) - 4(16.7)
latrella
4 Notomastus 4(14.8) - 3(11.1) - 8(29.6)
tenuis
5 Chironomidae | Chironomus - 5(13.2) 1(2.6) | 7(18.4 8(21.0)
ablabiesmia 0)
6 Glyceridae Glycera 14(15.1) 12(12.9) | 10(10.8) | 12(12. 10(10.7)
capitata 9)
7 Glycera - 11(20.7) 7(13.2) | 8(15.1) -
convolute
8 Gammaridae Nototropis 5(13.3) - - - -
swimidami
9 Nereidae Nereis pelagic 8(25.8) 6(19.4) 3(9.7) | 6(19.4) 1(3.2)
10 Nereis virens 3(11.2) 8(29.6) - - 5(18.5)
11 Nereis 8(29.6) - 2(7.4) | 7(25.9) 5(18.5)
diversicolor
12 Nephthyidae Nephthys - 13(16.5) - | 15(19. 5(6.3)
hombergi 0)
13 Potamidae Tympanotonus - 7(20.6) 4(11.8) | 5(14.7) -
fuscatus
14 Tellidae Tellina - 2(8.7) 1(4.3) | 4(17.4) -
nymphalis
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Stations

S/ Family Species SW-1 SW-2 SW-3 SW-4 | SW-5

N

Total Number of Species 8 11 10
Total Number of Individuals 56 84 41
Density (Individuals/m?) 168 252 123

Table 4.23: Distribution and relative abundance of Benthic Macro invertebrates in Calabar River
during Dry season

Stations
SIN Family Species SW-1 SW-2 SW-3 SW-4 SW-5
1 Arenicolidae | Arenicola - - - 9(28.1) 8(25.0)
marina
2 Capitellidae Capitella 12(20.0) 9(15.0) | 6(10.0) | 10(16.7) -
capitata
3 Notomastus 13(23.6) 5(9.1) 2(2.6) - -
latrella
4 Notomastus - - - 3(9.4) | 10(31.3)
tenuis
5 Chironomidae | Chironomus 8(15.4) 4(7.7) - 7(13.5) | 12(23.0)
ablabiesmia
6 Glyceridae Glycera capitata - | 10(12.2) | 9(11.0) | 15(18.3) | 12(14.6)
7 Glycera 8(20.5) 7(17.9) - -
convolute
8 Gammaridae | Nototropis - - - 5(15.6) | 14(43.8)
swimidami
9 Nereidae Nereis pelagic 8(21.0) 8(21.0) - 8(21.0) -
10 Nereis virens 9(27.2) - | 5(15.2) - 7(21.2)
11 Nereis 12(44.4) 4(14.8) - 7(25.9) -
diversicolor
12 Nephthyidae Nephthys - - 4(8.0) | 12(24.0) 8(16.0)
hombergi
13 Potamidae Tympanotonus - - - 4(20.0) 6(30.0)
fuscatus
14 Tellidae Tellina 3(11.2) 5(18.5) | 5(18.5) 5(18.5) -
nymphalis
Total Number of Species 8 8 6 11
Total Number of Individuals 73 52 31 85
Density (Individuals/m?) 219 156 93 255

4.9.3 Fisheries

With the riverine areas of the proposed project, apart from farming, fishing is the next major occupation
of the people. The common fishing craft is the traditional dug — out canoe or half plank-constructed
canoe (pirogue). Fishing gears commonly used in fish exploitation include traps, hook and lines, set
gill net, cast nets and beach seine nets.
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The traps are used mainly in the flood plains, shallow Creeks and the fringes of the Calabar river and
are made from raffia palms or reeds. Valved aperture range of between 40mm and 110mm are used
mainly by subsistence fishers. This is complemented with hooks whose size ranged between 5mm and
15mm. The set gill net with mesh size ranging between 30 and 120mm are bottom set and used in the
open water. However, some of the fishers use selective and non-selective gears, which indiscriminately
catch juveniles and could deplete the stock and reduce the sustainable yield.

Data on fisheries were collected primarily from the local fishermen and unpublished data kept by the
Department of Fisheries, Cross River State Ministry of Agriculture and Irrigation. Information was also
obtained from the use of identification pictorials administered on experienced local fishermen in
Adiabo. Fish specimens for morphometric analysis were obtained from fishermen at the different
sampling locations usually during the fishing activity and on landing.

The fishes for tissue analysis were parked in ice chest and transported in frozen condition to the
laboratory.

4.9.3.1 Body Condition

The sampled specimens were dissected and examined for a number of biological features such as
body cavity, opacular cavity, gill and the occurrence of any form of physical deformity.

4.9.3.2 Tissue analysis

About 5g of fish tissue were taken from the muscle (Bernherd 1976, Cossa et al 1992). The muscles
were dissected using clean plastic instrument and the piece of the muscle weighed 1 — 2g of fish
tissue was homogenised and wet digested with nitric acid perchloric acids (Bernherd 1976). Clear
digest was diluted with deionised water to 70 ml and the concentration of the specific metals
determined using atomic absorption spectrophotometry (PYE unicam Model 919, Solar System; Pye
Unicam England).

4.9.3.3 Results - Fisheries

Fish species known to exist in the study area as gathered from local fishermen (as shown in Plate 4.6)
and the Fisheries Department of Cross River State Ministry of Agriculture and Irrigation, are presented
in

Table 4.24. The table indicates that at least 30 fish species in 20 genera and 15 families are caught in
the area. During the field data gathering exercise for the proposed project a total of 60 fish specimens
were collected and studied. These specimens were identified to belong to 8 families, 11 genera and 12
species, as presented in

Table 4.24. The mean lengths and weights of the different species are also presented in the Table
4.25.

Table 4.23 shows that the family Cichlidae was the most abundant accounting for 31.2% of the total
catch. This was followed by Mugilidae (15.7%), Bagiridae and Clariidae (13.3%) each,
Osteoglossidae and Mochokidae (9.4%) each, Cynoglossidae (4.7%) and Channidae (3.1%).
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Table 4.24: Fish Species assemblage in the Calabar River

Family Species

Anabantidae Ctenpponia imgslayae

Bagridae Chrysichthys nigrodigitatus, C. Auratus longifilis, Auchenoglanis
occidentalis

Mormyridae Mormyrus rume, Mormyrops delicious

Cichlidae Tilapia zilii, T. Gunieensis, Hermichromis fasciatus, Sarotherodon galilee

Channidae Parachanna Africana, P. obscura

Cynoglosidae Cynoglossus senegalensis, C. Monodi

Elopidae Elops lacerta

Mugilidae Liza falicipinnis, Liza hoefleri

Osteoglossidae Heterotis niloticus

Polynemidae Polynemus quadrifilis, Galeoidesde decadactylus, Pentanemus quinquarius

Clariidae Clarius lazera, C. anguillaris, C. gariepinis, Heterobranchus longifilis

Sciaenidae Pseudotolitus elongates, Pseudotolitus epipercus

Clupeidae Ethmalosa fimbrata, Sardinella maderensis

A greater number of the fish species identified in this study are pelagics, which moved within the
upper strata of the water column and are more likely to move away from environmental pertubation
such as oil pollution. The demersals occupy the lower stratum and could be more susceptible to
habitat perturbation.

Fish abundance and the biotic integrity are likely to be influenced by any habitat degradation such
as discharge of effluents. These would lead to fish mortality including the fish adults, juveniles and
egg/larvae mainly through degradation in water quality, contact-oiling alteration of the food
resources. Eventually, the recruitment pattern will be altered and drastically reduced resulting in
lower fish abundance.

' ¥ T > P 4 # & s
Plate 4.6: Fishery resources encountered during the study. From left to right, Claridea angularis
(Catfish), Penaeous notialis (Brown Shrimp), Heterobranchus Longifilis (Catfish)

4.9.4 Physical Deformities

Examination of the 54 fish samples collected showed most of the fishes were healthy with no physical
deformities. However, few of the fishes had part of their fins chopped off possibly due to the activities
of piscine predator. Examination of gut contents revealed traces of planktons and fish in the diet. The
abnormality status of the fish samples is presented in
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Table 4.26. The table shows the number of occurrences of each disease type and the percentage
prevalence in relation to the total fish samples studied.

Table 4.25: Mean Length, Weight, Abundance and Relative Abundance of Fish Specimen
collected from the study Area

Family Species Mean Length Mean Abundanc Relative
(cm) Weight (g) | e Abundance (%)

Bagiridae C. nigrodigitatus 57.2 928.2 15 26.3
Mugilidae Liza falicipinnis 17.4 69.9 4 7.0

L. grandisquami 16.3 67.5 6 10.5
Osteoglossidae H. niloticus 23.6 136.6 8 14.0
Cichlidae Tilapia zilii 24.5 195.3 3 5.3

S. galilee 224 191.0 1 1.8

H. fasciatus 29.7 269.4 4 7.0
Sciaenidae P. elongatus 48.4 389.8 4 7.0
Clariidae C. macromystax 29.3 259.4 4 7.0

Cl. buthupogon 31.7 262.2 1 1.8
Polynemidae P. quadrifilis 36.6 314.3 7 12.3

Table 4.26: Abnormality Status of Fish Samples from the Study Area

Disease No. of Occurrence Prevalence (%)
Ulceration 4 6.6
Epithelial hypereplatia 1 1.7
Fused gill lamellae 2 3.3
Excessive mucus secretion 1 1.7
Fin rot/erosion 5 8.3
Chilodonelosis 1 17
Total 14 23.3

The fish disease occurrence and prevalence values in

Table 4.26 above shows that the general occurrence of fish deformities and/or abnormalities was
considerably low when compared with the total number of fish samples studied. The most commonly
occurring abnormalities were fin rot/erosion and ulceration.

4.9.5 Tissue Analysis

The profiles of tissue analysis conducted on fish species (Chrysichthys nigrodigitatus) is presented in
Table 4.27. The result shows that all the parameters analysed for were within the World Health
Organisation (WHO) maximum permissible limit for inland waters. This suggests that the aquatic
environment at the time of this survey was devoid of heavy metals pollution.
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Table 4.27: Tissue Analysis of Chrysichthys nigrodigitatus from the Study Area

Parameter Fish Sample WHO Limit
Fe 0.09 0.3
Zn 0.08 5.0
Cu <0.03 1.0
Mn 0.052 0.1
Pd <0.02 0.05
Ni 0.02 -
Cd <0.001 0.005
Cr <0.01 0.05
As <0.01 0.05
Hg <0.01 0.001

4.10 Socioeconomic Impact Assessment

4.10.1 Objectives of the Socioeconomic Impact Assessment

Obijectives of the socioeconomic study include the following;

The socioeconomic assessment aimed to establish baseline conditions in the Adiabo kot Mbo Otu
and Adiabo Esine Ufot communities, the direct hosts of the proposed AIH project. The study
evaluated demographics, livelihoods, land tenure, infrastructure, cultural heritage, and community
perceptions. It identified vulnerable groups and assessed potential project impacts—both positive
and negative—on social and economic structures.

A mixed-method approach was used, combining household surveys, FGDs, Klls, and
observational assessments. Data collection involved 100 households and was supported by trained
field teams. Stratified random sampling was used for surveys, while purposive sampling guided
FGDs and Klls. Community entry was facilitated through meetings with traditional leaders, and
stakeholder workshops were held to gather feedback and promote inclusive planning.

The social area of influence extends beyond the immediate project footprint, recognizing broader
community linkages and downstream users. Data analysis integrated both primary and secondary
sources to inform project design, impact mitigation, and long-term monitoring strategies.

The socioeconomic baseline data collection exercise was conducted between 10th and 20™ June
2025. Data were collected using structured questionnaires, key informant interviews (KIlIs), and
focus group discussions (FGDs) targeting household heads, women, youth, and community
leaders.

4.10.2 Social Area of Influence (SAI)

A ‘social area of influence’ consists of the people potentially impacted by the project within 3km
radius of the project site. Affected peoples include both ‘communities of place’ and ‘communities of

interest’.

Two communities, Adiabo kot Mbo Otu and Adiabo Esine Ufot, the direct host communities to the
project have been identified as being directly affected by the proposed project. The average distance of
human settlements to the perimeter fence of the proposed project site is 4600 metres, while the project
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site covers 130 hectares of land. Land use within 3 km? radius of the AIH project site is within Adiabo
communities. These communities, together with the physical footprint of the project will hereafter be
referred to as the “Area of Influence” or “’Host Communities’’ for the AIH project.

4.10.3 Scope of the Study

The scope of the study covered demographic conditions, land ownership and tenure, employment
situation in households, livelihood activities of residents and their exploitation of natural resources for
sustenance, income levels and expenditure patterns. It also delved into the socio-cultural, historical,
cultural heritage, archaeological resources and traditional administrative institutions of the
communities. Social vices, security and conflict resolution dynamics in the communities were also
assessed. The study also analysed the quality of life of residents determined by quality of housing,
availability of facilities and utilities, and the infrastructural framework. Potential negative and positive
impacts of the project were identified and the impact history, perceptions, concerns and expectations
of residents and their suggestions of enhancement and mitigation measures for potential impacts were
also obtained. Based on the above, appropriate mitigation and enhancement measures were
recommended for the project design, construction and operations to address the identified potential
impacts of the project on the people and communities.

4.10.4 Study Design and Strategy

The study was designed to obtain relevant Socioeconomic data from primary and secondary sources
using a mixed-method approach combining quantitative and qualitative data collection methods. The
exercise was conducted by a team of trained enumerators, supervisors, a gender specialist and a social
safeguard specialist. A desktop study of the literature, EIA report of the Lagos- Calabar Highway
project etc. provided secondary data for the study. Primary data were obtained through field studies in
the Project Affected Communities (PAC). This involved consultations and discussions with
stakeholders, structured questionnaire administration to Household Heads (HH), Focus Group
Discussions (FGDs), Key Informant Interviews (KIIs) and Participatory Rural Appraisal (PRA).
Primary data were also obtained from observations made during ground truthing the project area and
study community. The field study activities were as outlined below.

4.10.4.1 Survey Design

A structured household questionnaire was developed using KoboToolbox, a mobile-based data entry
software and pre-tested. Focus Group Discussion (FGD) and Key Informant Interview (KII) guides
were also prepared to triangulate quantitative findings.

4.10.4.2 Development of a Sampling Framework

The sampling framework involving identification of the target population, sampling method, and
sample size was developed as outlined.

4.10.4.3 Target Population

The target population for the study were residents and stakeholders of the communities directly affected
by the AIH project namely Adiabo kot Mbo Otu and Adiabo Esine Ufot in Adiabo clan, Odukpani
LGA, Cross River State.
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4.10.4.4 Sampling Method:

Minimal Rapid Assessment (MRA) method of sampling was used to achieve this, employing purposive
sampling strategy.

MRA is a fast, low-cost, small sample survey method used to generate basic socio-economic or health
data when time, resources, or access is limited. Instead of aiming for statistically representative large
samples, MRA uses a smaller but purposively or systematically selected sample to quickly capture key
characteristics, trends, and risks of community or the Project-Affected population.

Sample Size: A total of 200 questionnaires were administered across the two project communities
(Adiabo Ikot Mbo Otu and Adiabo Esine Ufot. Of these, 100 questionnaires (each) were distributed in
Adiabo Ikot Mbo Otu and Adiabo Esine Ufot. A total of 200 completed questionnaires were retrieved
and analysed, representing a 100% response rate.

4.10.4.5 Community Entry and Mobilization

Initial consultation and sensitization meetings were held with the village heads and traditional leaders
of the two communities at the palace of the clan head of Adiabo clan.

4.10.4.6 Household Surveys and Data Collection Tool

A structured questionnaire was administered to a representative sample of 100 Heads of Households
(HH) across the target communities, using KoboToolbox. 10 of which were woman and the rest of the
20 were youths. The respondents were heads of households or their representatives and adults above
18 years of age. Information gathered included household composition, income sources, education,
health, housing, food security, land use, access to services, concerns and expectations from the
proposed project.

4.10.4.7 Focus Group Discussions (FGDs)

FGDs were held with elders, women, and youth leaders and fisherfolks (Plate 4.7) in the communities.
Discussions explored perceptions of the AlH, socio-cultural norms, impact history, conflict resolution
mechanisms, concerns and expectations from the project.

4.10.4.8 Key Informant Interviews (KIIs)

Klls were conducted with individuals including community leaders, women leaders, youth
representatives, school heads, fisherfolks and farmers. Focus areas for the Kl included community
development priorities, historical grievances, land tenure systems, gender relations, impact history,
concerns and expectations from the project etc.

4.10.4.9 Observational Assessments

Field teams carried out community walk with representatives of the communities to assess and record
infrastructure conditions (roads, schools, health centres), water sources, waste disposal methods, and
community layout. Photographs of these facilities were also taken and recorded.
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4.10.4.10 Scoping and Stakeholder Engagement Workshop

A scoping and stakeholder workshop involving relevant stakeholders was convened to present the
project to relevant stakeholders and to receive their inputs into the design and implementation of the
project to ensure a win-win outcome for all

4.10.4.11 Data Collation and Analysis

Data obtained from all the sources above were analysed and interpreted for the report writing. Data
analysis combined quantitative (descriptive statistics) and qualitative (thematic) methods to provide a
holistic understanding of demographic characteristics, livelihood activities, income levels, social
infrastructure, health conditions, and community perceptions of the proposed Agro-Industrial Hub.

4.10.4.12 Data Analytical Techniques and Data Presentation

Summary statistics including percentages, averages and ratios were used in the report and data
presentation was done in tables and charts. Labour force population covers all persons aged 15-64years
who are willing and able to work regardless of whether they have a job or not (Annual Abstract of
Statistics, Vol. 1, 2016). Population sizes and relevant distributions were determined using the
following formulae:

I.  Population projection using the exponential model
Pn=Po(1+1r)"

where P, is population in the base year, r is estimated annual growth rate of population, and

n is time lapse in years.
Number of Males

1. Sex Ratio = 100

Number of Females

Population aged 0—14years + 65years and above

I1l.  Dependency Ratio = x 100

Population aged 15—64 years

4.10.5 Stakeholder Consultations and Integration in the Study

Major development projects proposals have the potential to impact the Socioeconomic environment in
several ways within and outside the project’s immediate environment. Impacts could arise from
perceptions of benefits, loss of assets, changes in income levels, among others. The proposed AlH
project would potentially impact individuals, families and communities in the project area. Impacts
would vary with different phases of the project from mobilization through construction, commissioning,
operations and decommissioning. The impacts could be beneficial, adverse, negligible, significant,
short term or permanent. In consideration of these impacts, it was necessary to ensure participation and
integration of various stakeholders including the local populace (community residents), non-
governmental organizations, public agencies, security agencies, professional bodies, government
regulators and the academia in the environmental and social studies. The integration and participation
were aimed at public consultation and disclosure, data gathering and involvement of stakeholders in
identifying associated and potential impacts and developing acceptable mitigation and enhancement
measures. This process helped to secure a Social License to Operate in the communities and ensure
sustainability in the proposed AlH project.

The stakeholder engagement and consultation exercises involved:
Consultation with Adiabo Clan Council on the 16th of June, 2025 (Plate 4.8).
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i
Participatory data gathering using household questionnaire administration, FGDs, and KllIs. The
consultation meetings were useful in eliciting stakeholders’ perceptions, concerns and expectations
from the proposed project. Consultation and engagement activities are continuous to provide useful
feedback to ensure community integration and sustainable development during all phases of the project.
Field consultations and engagements were also carried out with community groups, owners of assets on
and around the proposed project site. The engagements provided information about stakeholders’
perceptions, concerns and expectations, and preferred mitigation measures to the identified potential
impacts.

A Scoping and Stakeholders’ Engagement Workshop was held on the 17th of June, 2025 at HOGIS
Hotel, State Housing Estate, Calabar, Cross River State. The workshop was attended by the
communities’ leaders, residents, members of the public, the project proponent (CR-SAPZ), security
agencies (including the Nigeria Army, Department of State Security (DSS), Nigeria Security and Civil
Defence Corps (NSCDC), Nigeria Police Force (NPF), Nigeria Customs Service (NCS), regulators
(Federal Ministry of Environment, NESREA) etc and the academia (Plate 4.9)

At the workshop an overview of the proposed project and its potential impacts was presented, and
stakeholders’ perceptions, concerns and suggested mitigation measures were discussed.

Focused Group Discussion FGD), Key Informant Interviews (KII), Questionnaire surveys, Community
Walk and Participatory Rural Appraisal (PRA) for ground truthing with community leaders, youth,
women leaders and fisherfolks on June 18, 2025 by the SIA team. Minutes of the different engagements
are provided below, while attendance lists for the meetings are attached as in Appendix 4.3.

Plate 4.7 (Right): Focused Group Meeting with Elders of Adiabo Ikot Mbo Otu and Adiabo Esine
Ufot Communities at Adiabo Town Hall On 18.06.2025

Plate 4.8 (Left): Consultation Meeting with Leaders of Adiabo Ikot Mbo Otu and Adiabo Esine Ufot
at Adiabo Town Hall on 18.06.2025
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Plate 4.9: Cross sections of participants at the stakeholders engagement/scoping workshop: FMEnv.
Rep. addressing the workshop (left); NESREA Rep. making his contribution (middle left); CR-
SAPZ Rep. fielding questions from participants (middle right; and a cross section of Adiabo
contingent (right).

4.10.6 Background of the Study Area - Odukpani LGA

4.10.6.1 Historical and Geographical Background

Odukpani is a large Local Government Area in Southern Senatorial District of Cross River State,
Nigeria. Odukpani was established in 1976 as “Western Calabar,” Odukpani originally encompassed
present-day Odukpani and Akpabuyo’ however, in 1991, Akpabuyo was separated, and Eburutu
community was added to Odukpani. It spans approximately 2,624.7 km? bordered by Calabar
Municipality to the southeast, Biase LGA to the northeast, Akwa Ibom State to the west, Akamkpa to
the east, and Abia State to the northwest. The area sits around 126 meters (413 ft) above sea level,
featuring lush forests and undulating terrain. Both the Cross River and Calabar River traverse its
landscape.

4.10.6.2 Political and Governance Structure

The political system in Odukpani LGA follows the Nigerian local government framework, which is
democratic and tiered under the 1999 Constitution (as amended). It consists of elected and appointed
officials responsible for lawmaking, executive functions, and community representation. Local
governments in Nigeria have the executive and legislative arms. The Executive arm is headed by the
Executive Chairman supported by Supervisory Councillors appointed by the Executive Chairman. The
legislative arm is made up of elected councilors from all the wards in the LGA. Odukpani LGA is made
up of 11 wards. The tenure of the elected officers is 3 years.

4.10.6.3 History, Governance and Administrative Structures In Adiabo Ikot Mbo Otu and
Adiabo Esine Ufot Communities

History of Adiabo kot Mbo Otu and Adiabo Esine Ufot

The elders of the community led by their Highnesses Chief Ukpabio Okon—Abasi Otu of Adiabo Ikot
Mbo Otu and Chief Okon Otu Inok of Adiabo Esine Ufot said that Adiabo Clan is an ancient kingdom
founded by their great grandfathers 100-200 years ago. It consists of about 20 villages inherited from
our grandfathers. Adiabo Ikot Mbo Otu and Adiabo Esine Ufot are part of these 20 villages of Adiabo
clan. They indicated and emphasized that the traditions, rules and norms of the community are still
intact. There are rules governing the hierarchy of leadership and governance in the clan.

Administrative structure of the communities

There are senior and junior chiefs that work together in the governance and administration of the clan.
There are ruling houses in Adiabo clan and villages. Senior chiefs are selected from the ruling houses
based on birth right and the persons qualification, while Junior chiefs are selected by appointment based
on hard work and service to the community.
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Administrative and Governance Organs in Adiabo Clan.

The following are the administrative and governance organs in Adiabo clan:

1. The clan council: This is the highest policy and decision-making body in the clan and made up of
senior chiefs who form the cabinet. It is headed by the Clan Head. Junior chiefs are not part of the clan
council.

2. The Council of Chiefs: This is where the junior chiefs belong. It is the implementation organ of the
policies, decisions and directives of the clan council.

3. The Adiabo Youth Council: As the name implies, this is the umbrella governing body for all the
youths in the clan. It is in charge of the security and sanitation in the clan and adjudication in youth
issues. They work under the guidance and direction of the council of chiefs and the clan council

4. Iban Adiabo Council This is the umbrella organisation for all the women in Adiabo clan. They also
work under the guidance and direction of the council of chiefs and the clan council.

Administrative and Governance Hierarchy in Adiabo Clan.
1. The Clan Head; 2. The Most Senior Chief; 3. The Senior Chiefs; 4. The Council of Chiefs
comprising of (a) The Junior Chiefs’ (b) Youth leaders, and (c) Women leaders

Cultural Groups and Cultural Festivals in Adiabo Adiabo Ikot Mbo Otu and Adiabo Esine Ufot.
There are many cultural socities and groups with their various functions and cultural activities in
Adiabo Ikot Mbo Otu and Adiabo Esine Ufot viz: 1. Ekpe, 2. Obon, 3. Akita, 4. Abang (for women),
5. Ekombi (for men & women); 6. Ekong Ikong Ukom; and 7. Iban Isong

Ekpe society:

This is only for men and you must be initiated into the group to participate in their activities When the
Ekpe cultural group is operating, no stranger or non-initiate is permitted to come out or work around
the community. To prevent contravention of this rule by strangers and non-initiates, the leaves or branch
of Aboti tree is usually pinned to the ground around the community to alert strangers and non-initiates
in the community. Another way of alerting strangers and non-initiates that ekpe masquarade is
operating is by the beating of the ekpe drums which has a distinct sound. The ekpe masqurade is
displayed during the elevation of a member, burial of a member or during important occasions

Obon/ Akata:
Only initiated members can come out when they are displaying. If a non- initiate is caught moving
about during their display, he will be fined and initiated.

Functions of the Cultural Groups
They help in maintaining security in the communities especially Obon/Akata, and settling of problems
between individuals and groups etc.

Social organisations in the communities: There are many social organizations in the communities
such as Ikpo Mkparawa, Mkparawa, Beloved sisters, lyakidiekeunyam, Adiabo Likeminds, etc. These
serve as community development catalysts, member support and social safety net organizations.
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Role of the Youth in the Communities

There are two categories of youths in these communities namely — Ikpo Mkparawa (senior or matured
youths) and Mkparawa (junior youth or younger youth). The ikpo mkparawa are seen as matured and
responsible age group and qualified to take responsibilities. They are assigned leadership
responsibilities in the communities. The Mkparawa age grade have graduate into the Ikpo Mkparawa
age grade before taking on leadership responsibilities in the communities. The youth is made up of
males and females in their 20s and 30s and they are traditionally responsible for ensuring internal and
external security, enforcing and maintaining law and order, and mobilization for community sanitation.
They exert their influence and play their roles through their youth organization — Adiabo Youth
Council

Role of Women in the Communities

Traditionally, the communities recognize important roles played by women in the family and society,
including supportive roles in traditional administration, social mobilization, and initiation and
ownership of developmental projects and programmes. They are also important in attending to welfare
needs and conflict management, especially as this concern their members. The women contribute to
household income as they work and invest in livelihood activities. They are key in the upbringing of
children and community development. They exert their influence and play their roles through the apex
women organization — Iban Adiabo Council and other women groups in the community.

4.10.7 Demographic Characteristics of the Study Area

4.10.7.1 Population Size of the Study Area

Nigeria has conducted five national censuses between 1952/53 and 2006. The results from four of the
censuses including 2006 were accepted and published. Following 2006 national census, the National
Population Commission (NPC), published population figures at national, state and local government
levels and did not publish figures of individual communities in the LGAS.

4.10.7.2 Population Growth

Demographic processes of fertility, mortality and migration determine population growth, and
following their interplay the NPC had estimated the annual population growth rate across Nigeria at
2.5% (NPC 2022).

4.10.7.3 Fertility Rate:

Total Fertility Rate (TFR) refers to the average number of children that would be born alive to a
woman (or a group of women) during her lifetime if she were to pass through all her childbearing years
conforming to the age-specific fertility rates of a given year. The average number of children a woman
would have by the end of her childbearing years if she bore children at the current age-specific fertility
rates. If fertility were to remain constant at current levels, a woman in Nigeria would bear an average
of 4.8 children in her lifetime. Fertility is much higher in rural areas than in urban areas. On average,
women in rural areas give birth to 5.6 children over their lifetime, while urban women give birth to 3.9
children in their lifetime. The TFR in Nigeria has declined consistently over time, from 6.3 children
per woman in the 2008 NDHS to 4.8 children per woman in the 2023-24 NDHS. (FMoHSW, NPC,
IFC et.al, 2024). The Total Fertility Rate (TFR) for Cross River State was 3.26 in 2022 ((NBS
Demographic Statistics Bulletin 2022). This shows a steady decline from 4.74 in 2015 to 3.26 in 2022.
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4.10.7.4 Migration

Migration is induced by socioeconomics, environmental and political factors, and it impacts various
development areas at the macro and micro levels (Annual Abstract of Statistics Vol. 1, 2016). The
general migration pattern in Nigeria is a rural to urban movement of the population. The study area,
Adiabo Ikot Mbo Otu and Adiabo Esine Ufot being the host communities to the AIH will attract many
migrants seeking work in the AIH. It has been a receptor for private sector workers, itinerant workers
and job seekers from rural settlements and even other urban centres to the PAMOL rubber plantation
and the Tinapa Business and Leisure Resort.

4.10.7.5 Population Projection for Odukpani LGA, 2025-2028

Based on the 2006 population figure for Odukpani LGA, population projections for Odukpani LGA for
2025 - 2028 are shown on Table 4.28. These projections were made using average annual growth rate
for Cross River rural areas (2.4-2.8%), and midline growth of 2.6% over 19 years for 2025.

Table 4.28: Projected Populations of Odukpani LGA, 2025 - 2028.

Community/LGA Year/Population (Census Figures and Projections)
2006 2025 2026 2027 2028
census

Odukpani LGA 192,884 315,201 323,282 331,531 339,951

Source: NPC Priority Table Vol. 1V, 2010.

Population Pyramid - Odukpani LGA (2025)
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Figure 4.18: Population Pyramid for Odukpani LGA (2025 projection).
Source: Survey Projection (2025)

Figure 4.18 showing the population pyramid for Odukpani LGA (2025 projection). It shows a broad
base with a high concentration in the 0—24 age range. This reflects high birth rates, a young, rapidly
growing population and a future increase in demand for education, jobs, and youth services
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Adiabo Ikot Mbo Otu - Age Distribution (2025)
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Figure 4.19: Age Distribution in Adiabo kot Mbo Otu and Adiabo Esine Ufot.

(Source:

Survey Projetion (2025))

Adiabo Esine Ufot - Age Distribution (2025)

15-64 years

Figure 4.19 shows that both communities have significant numbers of school-aged children (0-14)
and working adults (15-64). Both villages have youth-heavy populations, with 4 in 10 residents
under age 15. This indicates that demand for schools, primary healthcare, food security services will
remain high and youth-focused programs and job creation are critical. Agriculture and vocational
training for the 15-35 age bracket will have a significant impact. It is expected that a sustainable and
inclusive AIH will help meet these needs.
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Figure 4.20: Population Pyramid for Adiabo Ikot Mbo Otu (2025)
Source: Survey Projection (2025)
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Population Pyramid - Adiabo Esine Ufot (2025 est.)
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Figure 4.21: Population Pyramid for Adiabo Esine Ufot (2025 projection)
Source: Field Work 2025

Figure 4.21 reveals a youthful structure with a broad base, showing a high proportion of children and
young adults, and a tapering older population, typical of rural Nigerian communities.

4.10.7.6 Dependency Ratio

The dependency ratio is a measure of the pressure or economic burden on the productive population
(ages 15-64) to support those who are typically economically dependent—children (0-14) and the
elderly (65+).

Table 4.29: 2025 Projected Dependency Ratio for Odukpani LGA, Adiabo Ikot Mbo Otu and
Adiabo Esine Ufot

Area Working-age Pop. Dependent Pop. Dependency Ratio
Odukpani LGA 174,400 148,600 85.2%
Adiabo Ikot Mbo Otu 2,700 2,300 85.2%
Adiabo Esine Ufot 1,215 1,034 85.2%

Source: Survey Projetion (2025)

Table 4.29 shows the dependency ratio for Odukpani LGA, Adiabo Ikot Mbo Otu and Adiabo Esine
Ufot. The table shows a dependency ratio of 85% across the LGA and the two project communities.
This means that for every 100 working-age people, there are about 85 dependents. Adiabo Ikot Mbo
Otu and Adiabo Esine Ufot mirror the LGA-wide ratio with 85 dependents per 100 working-age
adults. This means every household with 2 working adults is likely supporting nearly 2 dependents.
This indicates a moderately high burden typical of rural Nigerian LGAs. The higher ratios imply that
more resources are committed to the care of children and the elderly in households in the LGA and
communities. Youthful populations have reduced labour input and income per capita and high
dependency ratios. These are characteristic of underdeveloped economies (UNDP, 2006).
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Implications of the high dependency Ratio
High youth dependency: Indicates a strong need for:
= Expanded education services (teachers, facilities, materials)
= Primary healthcare access (especially maternal and child)
= Food and nutrition programs

Modest elderly population:
= Elder support systems should be proactive but not yet burdensome
= Future planning for health insurance, elderly support, and pensions is wise

Labour force support:
= High ratio suggests adult workforce must be economically productive
= Need for job creation in agriculture, informal trade, apprenticeships

SEX DISTRIBUTION SEX DISTRIBUTION
= Adiabo Ikot Mbo Otu Male = Adiabo Esine Ufot Male
= Adiabo Ikot Mbo Otu Female = Adiabo Esine Ufot Female

52% " 48% 54% " 46%

Figure 4.22: Sex Distribution of Respondents in the Study Communities

AGE DISTRIBUTION
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Figure 4.23: Age Distribution of Respondents in the Study Communities
Source: Field Work 2025.

The result of the survey shows that 48.0% and 46.0% of the respondents were males and 52.0% and
54.0% were females respectively in Adiabo Ikot Mbo Otu and Adiabo Esine Ufot as shown in (Figure
4.22). This indicates that the number of the females in the population is higher than the number of
males. This result is corroborated by the submissions of the communities’ leaders during focused group
discussions that there were more females than males (males — 40% and females — 60%) in the
communities.
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The survey shows that 10% of the respondents were between the 18-24 age bracket, 14 % between 25
— 34, 18% between 35-44, 32% between 45-54, 22% between 55 — 64, while 4% were in the 65 and
above age brackets (Figure 4.24). The preponderance of the 45-64 age bracket in the survey result may
be due to the agrarian nature of the communities which encourages out migration of the youths to urban
areas in search of white-collar jobs. It is expected that a sustainable job creating, inclusive and profitable
AIH business environment will stem the tide of rural — urban migration of the youths of the are

4.10.7.7 Marital Status

Marriage is a revered institution among residents across the study area. It has been noted that the marital
status of an individual is a very important indicator of social responsibility, trust and achievement in
Nigeria (Akpogomeh O. S. and Atemie J. D., 2002). Many couples would rather endure their marriages
than be separated or divorced because of the importance attached to marital status. Marriages are
usually celebrated with merry making and exchange of gifts between families of the bride and groom.
They involve family members and friends of the couple and processes including negotiation of a bride
price by elders from both families. Marriages in the two communities are monogamous.

MARITAL STATUS

Adiabo Esine Ufot % B Adiabo Ikot Mbo Otu %

Widow/Widower g 68
Divorced pmm 4 8

VElGEey————————————————————————————— = 68

Single o — )

Figure 4.24: Marital Status of the Respondents in the Study Community
Source: Field Work 2025

Marriages in the community are mostly contracted under Customary Law and Ordinance. It is
usually between adult males and adult females. There are no known communal restrictions on
marriage on the basis of religion, culture, social status or ethnicity. The proposed project is not
expected to impact the marriage institution in the study communities.

From Figure 4.24, 64% and 68% of the respondents are married, 20% and 22% are singles, 8% and 6%
are divorced, while 8% and 4% are widows/widowers in Adiabo Ikot Mbo Otu and Adiabo Esine Ufot
respectively.

4.10.7.8 Household Composition, Structure and Size

Households live together, share same source of food and recognize themselves as a social unit under
the authority of a head. Although visitors are excluded, members are not necessarily related
biologically. Household size refers to the number of persons in a household which in Nigeria ranges
from one to 25, (NPC Priority Table Vol. IX, 2010). The average household in the study area headed
by the father and members include his wife, children and wards. The wards include domestic staff
(house helps).
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HOUSEHOLD SIZES
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Figure 4.25: Household sizes in the project communities
Source: Field Work 2025

As can be seen from Figure 4.25, 4%, 15%, 25% and 56% have household sizes of 2, 3, 4, and 5 and
above persons respectively in both communities. Analysis of the data gives an average family size of
5 persons per household in the project communities.

EDUCATIONAL STATUS OF RESPONDENTS

B Adiabo lkot Mbo %  ® Adiabo Esine Ufot %

55 60
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Figure 4.26: Educational Characteristics of the Study Community
Source: Field Work 2025

From Figure 4.26, 60% and 55% of the population have attained secondary level of education, 30%
each have attained primary level of education, while 10% and 7% have attained tertiary level of
education, while 5% and 3% have vocation education in Adiabo Ikot Mbo Otu and Adiabo Esine
Ufot respectively. The high level of educational attainment (over 50% secondary and tertiary)
indicates availability of labour force in the communities
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OCCUPATIONAL DISTRIBUTION
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Figure 4.27: Occupational Distribution of respondents

The analysis in Figure 4.27 shows that 60% and 80% of the respondents are engaged in farming, 20%
and 4% are engaged in fishing which is mostly done by men, while 6% and 4 % % are engaged in sand
mining and sales respectively for Adiabo Ikot Mbo Otu and Adiabo Esine Ufot respectively. 4% each
are engaged in civil service and trading in both communities, while, 4% and 2% are artisans in Adiabo
Ikot Mbo Otu and Adiabo Esine Ufot respectively. This shows that majority of the population (80%)
are engaged in agriculture and therefore any activity that will impact the agricultural resources/
activities of this sector negatively or positively will affect the community and people negatively or
positively respectively. This indicates the need for sustainable, inclusive and comprehensive planning
and implementation of the AIH project to enhance the incomes and livelihood of the people to prevent
negative fall outs on the people and communities.

From the Figure 4.28, 36.0% earn between N10,000 and N30,000 monthly, 28.0% earn between
N30,000 and N50,000, 14% each earn N50,000 - N80,000 and N120,000 and above, while 8%
N80,000-N120,000 monthly in the two communities. It is expected that the proposed project will
boost the income of the people in the area through their employment and contracting opportunities.

AVERAGE MONTHLY INCOME

B Adiabo Ikot Mbo Otu % B Adiabo Esine Ufot %

36 36
28 28
14 14 14 14
8 8
BE == BB
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N30,000 N50,000 N80,000 N120,000 above

Figure 4.28: Income Distribution of Respondents
Source: Field Work 2025
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Table 4.30: Household Expenditure Pattern

Adiabo Ikot Mbo Otu Adiabo Esine Ufot
Items of expenditure % of income spent % of income spent
Food 45 40
Education 15 20
Health 5 3
Clothing 9 9
Transport 8 8
Fuel 14 14
Others 4 6

Source: Field Work 2025

The analysis in Table 4.30 shows that majority of the households (45% and 40%) spend a large
proportion of their income in purchasing food for their families. 15% and 20% of the income goes
to provide education for their children, while fuel for energy and lighting and cost of transportation
take 14% and 8% of their income for Adiabo Ikot Mbo Otu and Adiabo Esine Ufot respectively.
This can be attributed to the high cost of food items and increased energy and transport costs
currently being experienced in the country.

RELIGIOUS AFFILIATIONS IN THE RELIGIOUS AFFILIATIONS IN THE
PROJECT COMMUNITIES PROJECT COMMUNITIES
m Christians Muslims & ATR m Christians Muslims & ATR
1% 1%
99% 99%
ADIABO IKOT MBO OTU ADIABO ESINE UFOT

Figure 4.29: Religious Affiliations in the Study Communities

From Figure 4.29, 100% of the respondents surveyed claimed to be Christians. This result was
corroborated by elders and leaders of the communities who informed during the FGD that 99% of
the residents were Christians, while 1% were a mixture of Muslims and African Traditional
Religious (ATR) worshipers.

4.10.8 Available Means of Commercial Transport in the Project Community

Available means of commercial transport in the two project communities include motorcycle,
bicycle, tricycle (keke) and minibus, cars and boats in Adiabo Ikot Mbo Otu, while motorcycle,
tricycle and bicycle are the available means of transport in Adiabo Esine Ufot. Motorcycle was
identified as the major means of transportation in the two communities.

4.10.9 Transportation cost

The respondents indicated that a drop with a motorcycle (bike) cost between N400-N500 within the
communities because of bad roads, while keke (Tricycle) costs N250-N300 a drop.
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4.10.10 Housing

Table 4.31 indicates that majority of the respondents 60% and 50% live in their own houses, 20%
and 10% live in their family houses, while 20% and 40% live in rented houses in Adiabo Ikot Mbo
Otu and Adiabo Esine Ufot respectively.

Table 4.31: Housing Ownership Status of Residents of the Communities

No % No %
Owner 60 50
Renter 20 40
Family House 20 10

Source: Field Work 2025

4.10.11 Building Materials Used in Housing Construction in the Project Communities

Table 4.32: Building Materials Used in the Project Communities

Type Adiabo Ikot Mbo Otu % Adiabo Esine Ufot %
Cement block wall 80 80

Brick walls 10 5

Mud walls 10 15

Source: Field Work 2025

The survey shows that 80% each of the households live in cement block houses, 10% and 5% live
in houses made with brick walls, while 10% and 15% live in houses made with mud walls in Adiabo
Ikot Mbo Otu and Adiabo Esine Ufot respectively (Table 4.32, Plate 4.10).

MUD WALL CEMENT WALL

Plate 4.10: Showing Building Materials Used in the Study Area

Table 4.33: Materials Used for Roofing in the Study Community

Materials Adiabo Ikot Mbo Otu % Adiabo Esine Ufot %
Zinc 80 80
Aluminium 10 10
Thatch 10 10

Source: Field Survey (2025)
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Table 4.33 and Plate 4.11 present the types of roofing material prevalent in the project communities.
This shows that majority of the people, 80% each use zinc for roofing, 10% each use aluminium for
roofing, while 10% each use thatch as their roofing material in Adiabo Ikot Mbo Otu and Adiabo
Esine Ufot respectively.

Plate 4, 11 Showmg Materlals used for Rooflng in the Prolect Communltles

4.10.12 Cost of House Rent in the Project Community

From Table 4.34, the cost of rent depends on the size and quality of the house. While a single room
costs between N36000 and N600000 per year, a self-contained costs N80,000-N120,000, a 1-
bedroom flat goes for N150,000-N200,000, while a 2-bedroom flat is reported to cost between
N400,000- N500,000 per year. House rent in the communities may be expected to increase with the
coming of the project as it will cause influx of workers to the area, exacerbating the need for rental
accommodation. It will also boost the incomes and livelihood of landlords in the area.

Table 4.34: Showing the Current Cost of Rent for Different Types of Houses in the Project
Community

HOUSE SIZE COST OF RENT (N)

One room N36,000 — N60,000/year
Self — contain N80,000 — N120,000/year
One bedroom flat N150,000 — N200,000/year
Two-bedroom flat N400,000 — N500,000/year
Three-bedroom flat N600,000 — N750,000/year

Source: Field Survey (2025)

4.9.13 Community Needs and Priority Ranking of the Community Needs (with 1 as the highest
and 6 as the lowest priority)

The ranking of the communities’ needs is based on survey results, input from focused group meetings
with the elders, youth and women leaders from communities. From the Table 4.35, the first priority
need of the communities is employment for their people, second, roads and secondary school, third,
skills acquisition and potable water supply, fourth, health facilities and skills acquisition centre,
while potable water supply and construction of modern market ranked fifth for Adiabo Ikot Mbo Otu
and Adiabo Esine Ufot respectively.
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Table 4.35: Showing the Priority Needs Ranking by the Community

NEEDS COMMUNITY

Adiabo Ikot Mbo Otu | Adiabo Esine Ufot

Priority Ranking Level

Potable water supply 5 3
Provision of Educational Facilities 6 2 (secondary sch.)
Provision of Health Facilities 4 5
Provision of Skills Acquisition Facilities 3 4
Employment of the teeming population 1 1
Provision of Roads to link the communities 2 6

Source: Field Survey (2025)

4.10.13 Socio-Economic and Livelihood Activities of the Project Affected Communities

The two project communities of Adiabo Ikot Mbo Otu and Adiabo Esine Ufot are basically agrarian
communities depending mostly on farming as their major occupation, source of income and livelihood.

4.10.13.1 Crop Farming

Majority of the members of the communities are engaged in crop farming and the major crops grown
are cassava, yams, vegetables, maize, plantain and bananas. They produce for both home consumption
and for sales

4.10.13.2 Challenges to Crop Farming in the area

Majority of the respondents (80%) identified pests/diseases attack on crops, lack of credit facility and
lack of knowledge and information as the major challenges to crop farming in the two communities.
This indicates the need to integrate training in integrated pest management, climate smart farming and
provision of credit facilities to farmers as deliberate policies of the AIH to improve and enhance the
operations of the farmers in the area in order to sustainably provide raw materials to the AIH. This will
help boost the profitability, incomes and livelihoods of the farmers. As part of the SIA recommendations
to strategically and specifically address the pests’ problems.

4.10.13.3 Livestock Farming

Many of the respondents in the two communities are also engaged in livestock farming such as poultry,
goats, pigs, etc. production. They produce for both home consumption and for sales. The major
challenge to livestock production is high cost of feeds, poor quality of feeds and diseases especially in
poultry production. These challenges can be addressed through the inclusion of quality feed milling
facilities as component of the AIH to provide quality feeds at affordable prices to farmers. Majority of
the livestock farmers reported not having access to veterinary services. This gap, however, has already
been taken into consideration and addressed in the planning and development of the AIH by the
provision of a veterinary clinic in the AlH.

4.10.13.4 Fishing

Adiabo Ikot Mbo Otu is blessed with the presence and passage of the Calabar River in Adiabo through
the community. On account of this, fishing is a major Socioeconomic and livelihood activity in Adiabo
Ikot Mbo Otu. Fisherfolks reported that the major commercial fishes found in the area are catfish,
tilapia, ekwe, edeng, crayfish, periwinkle, crabs etc. The respondents indicated that fishing is done
every night and that two out of the six nights that they go on fishing expeditions, they could come back
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with nothing. They could not provide information on the weight of catch or landings in kg per
expedition as they do not measure the weight of their catch. However, they estimated their sales per
trip or landing to be between N12,000 and N20,000. This puts their income at between N48,000 —
N80,000 per week and N192,000 — N320,000 per month assuming fruitful four days expedition per
week. Fishing is done mainly by men, while fish processing is done mainly by women. Very few of the
respondents were engaged in fish farming(aquaculture) and farm catfish and tilapia using concrete
ponds.

4.10.13.5 Sand Mining

By virtue of the availability of the Calabar River in Adiabo Ikot Mbo Otu, sand mining and sales are
also major economic activities and sources of income and livelihood in this community as can be seen
in Plate 4.12. Sand mining is mainly carried out by men.

Plate 4.12: Showing Livelihood Sources
(Sand Mining and Boat Making) in the Study Area

4.10.13.6 Artisanship practices

Artisanship practices in the study communities include welding, electrical and electronic installations
and repairs, auto mechanics, electrical works, panel beating, fashion design, hair dressing, pedicure and
manicure, food service, carpentry and furniture making, among others.

Other livelihood activities in the area include petty trading, transportation services, boat (canoe)
building for fishing and sand mining and employment in the public and organized private sectors. Most
livelihoods including farming, trading, artisanship practices, transportation services are operated in the
informal sector.

4.10.14 Experience of External Shocks and Coping Measures

Respondents indicated having experienced external shocks in the last year ranging from floods, late
rains, agricultural pests/ diseases, insecurity/violence to theft of crops etc. In the face of these shocks
the people reported employing many coping strategies ranging from reduced expenses on agricultural
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inputs, borrowing more money than usual, reducing household expenditures on health and education,
selling more animals than usual to withdrawing children from school.

4.10.15 Natural Resources and their Exploitation for Sustenance

Generations of members of Adiabo Ikot Mbo Otu and Adiabo Esine Ufot communities have depended
on the natural resource endowment of their area namely land, forests and water bodies for their
sustenance over the years. This has led to encroachment and levels of forest degradation. Land provides
space for housing, other physical developments, and farming. Forests in the community provide wood
and timber for housing construction, boat building, furniture making and firewood for cooking, fish
drying and packaging. Forests also support hunting livelihood in Adiabo Esine Ufot. Adiabo kot Mbo
Otu is blessed with water bodies rich in fisheries resources. These water bodies support fishing and
sand mining which are some of the major livelihood activities for members of the community.

Housing, agricultural, infrastructural and industrial developments have encroached significantly on the
lands, forests and water bodies that were traditionally exploited for livelihood.

4.10.16 Natural Resource Conservation Practices

Traditional conservation practices in the communities try to control and limit resource exploitation in
order to allow for rejuvenation through regrowth. They mostly involve temporary or permanent
prohibitions on entry and exploitation of resources in some locations like shrines and the forests around
them, ban on cutting economic trees for use as firewood, ban on hunting in Adiabo Ikot Mbo Otu and
encouragement of the practice of shifting cultivation. The use of lands, forests and wetlands for housing,
infrastructural and industrial development has hampered most of these traditional practices. Shifting
cultivation and its attendant bush fallow system operates by leaving farmlands fallow for a number of
years after cultivation. Farmlands are left fallow for between three and seven years, depending on
availability of farmlands. The fallow period allows for natural regeneration.

4.10.17 Land Ownership and Tenure

The legal framework for land ownership, acquisition and resettlement in Nigeria is provided by the
Constitution of the Federal Republic of Nigeria (1999) and the Land Use Act CAP 202 LFN 2004. The
Act recognizes the State Government’s ownership of all lands and it provides the framework for
payment of compensation for land acquisition for development purposes. Land has a great
Socioeconomic and socio-cultural significance as it serves as a major livelihood and development asset,
and generational inheritance. Therefore, in spite of the law, the communities still practice their
traditional land ownership systems which vests ownership of lands in extended families. The families
allocate, sell or lease parts of their lands to individuals and corporate organizations as they wish. Such
lands can be put to any use including housing, infrastructural and industrial development. Family lands
are managed by males in the family.

The major land uses in the communities include agriculture, housing, industrial and infrastructural
development. These account for more than 90% of land use in the communities.

4.10.18 Employment Situation in Households

Employment and unemployment are considered among the population aged 15-64years. The labour
force in Nigeria has been defined as covering all persons aged 15-64years who are willing and able to
work regardless of whether they have a job or not (NBS Annual Abstract of Statistics, Vol. 1, 2016).
Some residents of the communities within this age bracket are employed in livelihood activities at
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micro, small and large scale in the informal, public and organized private sectors, and there are also
residents who are unemployed and underemployed. The unemployed are those that have actively been
looking for work but have not been able to secure any in six months preceding this study, while the
underemployed are those doing jobs that are less than their qualifications and desire.

Nigeria has had high unemployment and underemployment rates in the last decade. In the third quarter
of 2017, the National Bureau of Statistics (2018) reported unemployment rate of 18.8%,
underemployment of 21.2% and combined unemployment and underemployment rate 40.0%. It also
reported an increase in unemployment rate from 27.1% in the second quarter of 2020 to 33.3% in the
last quarter of 2021, (https//www.nigerianstat.gov.ng). Residents of the community have reported high
level of unemployment of over 50% of the working age in the community, despite the availability of
many skilled workers in the community. It is expected that the proposed project will provide
employment for some residents of the community.

4.10.19 Socio-Cultural Resources and Values of the Study Area

4.10.19.1 Ethnic Composition of the Study Area

The communities have a combination of indigenous and non-indigenous residents. Indigenous residents
are the Efiks who form the dominant population of the area. There are other residents from various
ethnic groups residing in Adiabo Ikot Mbo Otu and Adiabo Esine Ufot including Annangs, Ibibios,
Oros, Igbos, Yorubas, Hausas among others. The communities do not have any known socio-cultural
practices that limit or forbid interactions between residents of different ethnic backgrounds and
religious orientations. Ethnic and religious tensions between community members and workers on the
proposed project are therefore not expected.

4.10.19.2 Cultural Heritage

Cultural heritage and resources encompass the tangible and intangible assets of a society or culture that
are preserved and passed down through generations. These include physical artifacts like cemetery
(Adiabo Vaults), buildings and monuments, as well as intangible elements like traditions, knowledge,
and languages. They represent a society's history, identity, and values, and are important for
understanding and preserving cultural continuity.

The cultural heritage of the study communities is linked to language, dress and food, festivals and
dances. The communities have various similarities in the way they dress, foods they eat and ways they
conduct their marriages. Indigenous languages spoken in the communities are some of their cultural
heritages. Among all the communities, land is considered a major socio-cultural asset and a heritage
that must be bequeathed to succeeding generations. The communities have deities, shrines and sacred
places which they have maintained example the Efe Ekpe. These deities, shrines, sacred places and
traditional worship are important aspects of the people’s cultural heritage.

The proposed project is not expected to impact any cultural heritage sites in the community including
shrines, grooves, graves and community play grounds where cultural activities are staged as the project
site is currently used for farming.
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4.10.19.3 Language and Communication

Efik is the dominant native language spoken in both villages. It is also one of Nigeria’s historically
documented and widely broadcasted local languages. Other indigenous languages spoken in area are
Ibibio, Annang, Oron etc. Apart from the indigenous languages, more than 70% of residents are able to
communicate in English language and Pidgin English.

4.10.20 Social Organizations and Support Systems in the Study Community

4.10.20.1 Social Structure and Organization

Social institutions across the communities comprise families (nuclear and extended) and Community
Based Organizations (CBOs). Nuclear and extended families are very basic and important in each of
the communities; they confer social identity. Traditionally, nuclear families are single units with a
father as the head while each extended family comprises several nuclear families that identify with a
common ancestor who would have lived several generations in the past. The extended family is always
headed by a male. Every indigenous resident would traditionally identify with a nuclear and an extended
family in the community of residence. The CBOs play specific roles and while membership of some is
exclusive, membership of some others is not. For instance, the Women’s Groups are exclusive to
women either born or married into the community while the Youth Groups are unisex. There are unisex
social groups with membership from indigenous and non-indigenous residents.

4.10.20.2 Gender and Vulnerability Analysis

1. Purpose and scope

To identify how the AlIH project will differentially affect people according to gender, age, income and
livelihood, to surface hidden vulnerabilities, and to design targeted measures so benefits are equitable
and risks reduced — across Project-Affected Household (PAH) Vulnerable Persons (VPs) already
identified.

2. Definitions and vulnerability categories
= Gender groups: Men, Women, Non-binary (if applicable locally).
= Age bands: Children (0-14), Youth (15-24), Working-age adults (25-59), Older adults (60+).
= |ncome strata (household): Low (bottom 40% — subsistence), Lower-middle (next 35% —
smallholders), Higher-middle (next 20% — commercial smallholders), High (top 5% — larger
landholders/agribusiness).
= Livelihood types: Smallholder crop farming, Livestock/poultry, Trading/market vending,
Aurtisans/crafts, Wage labour (casual), Formal employment, Informal service (food, transport),
Non-agricultural microenterprise, Remittance-dependent, Unemployed.
Vulnerable Persons (VPs) for LREP: widows, elderly with no productive assets, persons with
disabilities (PWDs), landless tenants, chronically ill, and single-parent households.

3. Disaggregated vulnerability profile
By sex

= Male: 45% (103 persons)

= Female: 55% (127 persons)

ESIA of the proposed Agro-industrial Hub, Adiabo
Final Report, 2025

165



By age
= (0-14: 18% (children in PAP households) — not direct beneficiaries but dependents
= 15-24 (Youth): 22% (51 persons)
= 25-59 (Working-age adults): 54% (124 persons)
= 60+ (Elderly): 6% (14 persons)
By income strata (household head classification)
= Low: 45% (104 households)
= Lower-middle: 35% (81)
= Higher middle: 15% (35)
= High: 5% (10)
By primary livelihood (household head)
= Smallholder crop farming: 58% (134)
= Livestock/poultry: 8% (19)
= Trading/market vending: 10% (23)
= Artisans/crafts: 7% (16)
= Wage labour (casual): 9% (21)
= Microenterprise/service: 6% (13)
VPs are concentrated in the Low-income and smallholder farming categories, and include a higher
female ratio (estimated 65% female of VVPs), more elderly and PWDs.

4. Key gender-differentiated vulnerabilities and barriers (findings and implications)
A. Land and resource access
= Women typically lack formal land titles; compensation and land-based livelihood restoration
may bypass them if only titled owners are compensated.
= Tenants and land-poor households (often younger or female-headed) will be at risk of losing
livelihoods without adequate alternative land access.
B. Income and employment
= Women and youth face structural barriers to skilled, formal employment (training access,
mobility, domestic responsibilities).
= Low-income smallholders risk increased dependence on wage labor if crop land is lost or
reduced.
C. Social norms and decision-making
= Women’s limited participation in community decision-making risks them being excluded from
benefit-sharing and training opportunities.
= Elderly and PWDs have limited voice in consultations and struggle to access retraining or credit.
D. Time poverty and care burden
= Women carry disproportionate unpaid care duties (childcare, eldercare) which limits their
participation in time-intensive trainings or business activities unless support is provided.

E. GBV/SEA risk
= Construction phase labour influx and increased cash flows can raise risks of sexual exploitation,
harassment and transactional sex, disproportionately affecting women and girls.
F. Market access & productive assets
= Women often lack capital, extension services and market linkages, limiting ability to scale from
subsistence to commercial production or value-addition activities
5. Vulnerability implications during project phases
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= Pre-construction/Land acquisition: Highest risk for women, tenants, land-poor — loss of
informal tenure rights, exclusion from compensation.

= Construction: Increased household income opportunities (men more likely to secure unskilled
labour; women low uptake unless quotas or targeted roles exist). Increased GBV risks.

= QOperation: Opportunity for female-targeted value-chain roles (processing, packaging, marketing)
but risk of exclusion without proactive measures.

= Decommissioning: Vulnerable groups risk being left without support; productive assets may
disappear if not formally transferred.

4.10.20.3 Taboos/Norms

Social norms are generally considered as a socio-cultural phenomenon affiliated with beliefs, values,
custom, and hierarchical power. The culture of the project area like a typical African society prohibits
stealing, incest, adultery, homosexuality, Killing, illegal possession of firearm, farmland and other
properties, etc.

4.10.20.4 Dispute Resolution

Family disputes are resolved by the family head which is the father of the house; youth disputes are
settled by the youth leader, and women disputes by the women leader. In instances where these disputes
cannot be settled by these various leaders, the case is always forwarded to the community head, who
will then sit with his cabinet members to resolve the case. In situations where the family heads are
unable to resolve the dispute, they forward the case to the village Head. Where the matter is not still
resolved at his level, it is taken to the council of chiefs and finally to the clan council if the council of
chiefs cannot handle the case satisfactorily.

4.10.20.5 Marriage and Family

The marriage institution is revered. Marriages are contracted between adult males and adult females.
There are no known instances of same sex marriages within the area. Monogamy is mainly practiced.
The family is a very important social unit in the community, and the concepts of nuclear and extended
families exist. The typical nuclear family is headed by a father with other members including the mother
and the children. The extended family includes members who share common ancestors. Marriage
before the age of 20 is common especially for the female gender. Marriage payments/dowries are made
to the prospective bride's parents. The marriage payment is shared among the bride's kin, with the father
keeping the largest share. The marriage payment traditionally had to be completed before the marriage
could be consummated.

4.10.20.6 Inclusion Strategies of Vulnerable Persons

To safeguard the rights and dignity of all vulnerable persons, including those identifying as LGBTQ
and people with Disabilities (PWD), the following strategies are recommended:

= Non-Discrimination Policies: The project should incorporate a non-discrimination clause in all
Human Resources policies for contractors and partners. This should explicitly prohibit
discrimination based on sexual orientation, gender identity, or expression, in line with AfDB’s
ISS and UN Guiding Principles on Business and Human Rights.
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= Confidential and Safe Grievance Mechanism: The grievance redress mechanism (GRM)
should allow anonymous reporting and ensure privacy to protect LGBTQ persons and others at
risk of social reprisal.

= Inclusive Communication and Training: Training for project staff, security personnel, and
contractors should include modules on human rights, respect for diversity, and prevention of
workplace harassment and abuse.

= Access to Services Without Discrimination: Any community benefits such as health services,
microenterprise support, or social investments should be accessible to all residents, regardless of
perceived identity.

= Monitoring and Safeguards: The project’s monitoring and evaluation (M&E) framework
should track inclusion indicators and flag any reports of exclusion or abuse, including against
hidden or vulnerable groups.

= Limitations and Ethical Considerations: Given the socio-legal context in Nigeria, it is neither
ethical nor safe to require the identification or public participation of LGBTQ persons in SIA
consultations. Instead, the approach relies on general principles of human rights, anonymity, and
safe inclusion practices based on global standards.

The law in Nigeria does not recognize LGBTQ and for this reason there are no provisions for such
persons. Homosexuality is illegal by the laws of Nigeria and is punishable by up to 14 years
imprisonment (Same Sex Marriage Prohibition Act 2013). Culturally, the communities do not
accommaodate any sexual orientation and marriage practice other than that of an adult male and female.
None were identified as LGBTQ during stakeholder engagements. It is doubtful if any would want to
identify as LGBTQ because of the social stigma associated with it.

4.10.20.7 Religious Practices and Belief Systems

Among residents of the study community are those who identify as Christians, worshippers of
traditional deities and Muslims. Christianity is the major religious belief of 99% of the people in the
community and there are many Christian worship centres of various denominations in the community
viz: Qua Iboe church, Assemblies of God, Sure Foundation, Faith Tabernacle, Mount Zion Lighthouse,
Mount Horeb, Faith and Works etc. There are no known communal restrictions on religious beliefs and
practice. Residents are at liberty to pursue their religious interests.

4.10.20.8 Social Vices

The major social vices in the study area are abuse of alcohol and drugs. Prevalent is the smoking of
marijuana/cannabis and other locally sourced stimulants/suppressants. Consumption of spirits and
alcoholic beverages including beers, local gin and palm wine, at cultural and social functions and in
private entertainment is common among male and female adult residents. The communities have shops
and drinking bars that sell alcoholic beverages without age restrictions. In addition, some residents take
concoctions of roots, barks and leaves of plants and trees soaked in local gin (kaikai, ogogoro) for their
perceived medicinal value. Alcoholism and drug abuse indulged in by youths particularly were reported
by the elders of the communities to be existent in the communities, but to a negligible extent as there
are strong rules against vices in the communities. Other vices include cultism, banditry, robbery, and
kidnapping. These only take place in pockets. Cultism and banditry only come to play when there is a
major fracas or issue between rival groups.
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4.10.21 Infrastructural Facilities and Amenities Situation of the Communities

4.10.21.1 Available Infrastructure and their Functional Statuses

Infrastructural facilities comprise physical amenities including access roads, streets, bus stops,
telecommunication facilities and meeting halls and social amenities which include water, education,
health and electrification facilities. Others are markets, hospitality and security facilities.

4.10.21.2 Roads

Adiabo Ikot Mbo Otu has a few tarred roads, while Adiabo Esine Ufot has none. However, at the time
of this study, a road construction project was ongoing to provide a road to the community and her
neighbours.

4.10.21.3 Telecommunications facility

Residents of the community have access to mobile telecommunication services provided on the GSM
networks of MTN, Glo, and Airtel and reported of occasional fluctuations in service.

4.10.21.4 Health Facilities

Adiabo Ikot Mbo Otu community has a functional health Centre, while Adiabo Esine Ufot has a health
post.

4.10.21.5 Educational Facilities:

Adiabo Ikot Mbo Otu and Adiabo Esine Ufot communities both have public primary schools, St.
Patrick’s Primary School, Adiabo Ikot Mbo Otu and St. Mary’s primary school, Adiabo Esine Ufot
respectively, which provide primary education to children from these communities. There are also
private nursery schools in these communities (Plate 4.13). There is a public secondary school and a
private secondary school in Adiabo Ikot Mbo Otu. The government secondary school is called
Community Secondary School, Adiabo Ikot Mbo Otu. Adiabo Esine Ufot, has no secondary school.
Secondary students have to travel many 2-5 kilometres to attend secondary schools outside their
community.

Plate 4.13: Educational Facilities in Adiabo Ikot Mbo Otu and Adiabo Esine Ufot
communities (left); and 132/33 kV power substation in Adiabo (right)

4.10.21.6 Potable Water supply:

Majority of Adiabo Ikot Mbo Otu residents’ source their water from private and commercial boreholes,
while others source from the available streams and river in the community. In Adiabo Esine Ufot, the
main source of water supply to majority of the households is the community stream — Idim Ukong, and
some private and commercial boreholes. They reported that the 2 water boreholes and hand pumps
provided by the Cross River Basin Authority had broken down.
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4.10.21.7 Electricity

Adiabo Ikot Mbo Otu community is connected to the national grid; however, they reported suffering
frequent power outages which sometimes lasts for days, weeks and even months, if there is a breakdown
in the major distribution facilities. In Adiabo Esine Ufot, the people reported that though electric poles
had been planted in the community, the community had not been connected to the national grid, as a
result, there is no power supply to the community from the national grid. This is surprising as the
Adiabo community hosts a 132/33 kV power substation (Plate 4.13)

4.10.21.8 Markets
There are no daily and periodic markets within the study communities.

4.10.21.9 Hospitality Centres:
The communities are host to Tinapa Business and Leisure Resort.

4.10.21.10 Security in the Study Area

There is a Police Station in the community, and it provides public security to the residents. Its presence
has helped to reduce security concerns in the study area and to check the prevalence of cultism, banditry,
and robbery.

4.10.22 Impact History

Impact history refers to the experience of past projects and other historical events. The elders of the
communities during focused group meetings and discussions lamented that the communities have had
a long history and experience of failed and abandoned government projects in the communities and that
these had negative impacts on the psyche, morale, hope and confidence of the people in government
development projects. These failed or abandoned projects have taken and occupied lands that the people
could have used for their farming and improvement of their livelihoods. They gave a list of the existing
failed and abandoned projects in the communities to include:

Tinapa Business and Leisure Resort, Retrostat Tank farm, DSS training school, Adiabo bridge. The
construction of the road passing in front of His Eminence’s house. Given the litany of the failed and
abandoned projects in the communities (Plate 4.14), the people are worried and hoping that this AIH
project will not go the way of past projects.

Plate 4.14: Showing Abandoned Tank Farm Project in Adiabo

4.10.23 Problems Confronting the Community

Members of the community indicated the following as some of the problems confronting the
community.
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4.10.23.1 Socioeconomic Problems

= Lack of employment/ empowerment to the youth and women in the communities

= Lack of potable drinking water

= Lack of educational facilities - secondary school in Adiabo Esine Ufot

= Lack of skills acquisition centre

= Lack of improved health facilities in in Adiabo Esine Ufot which currently has a health post that
does not adequately meet their health needs.

= Declining fish catch

= Flooding

4.10.23.2 Socioeconomic Sensitivities and Vulnerable Groups

The proposed AlH is a significant project that will cover 130 hectares of land and its development
process will potentially impact public and private assets, livelihoods and incomes. The socioeconomic
environment will be sensitive to changes that will arise as a result of the project. Sensitivities associated
with it will include safeguarding livelihoods and household income levels, and protecting residents and
workers from diseases and accidents, Table 4.36.

Table 4.36: Socioeconomic Sensitivities.

Socioeconomic Sensitivity and Benefits
Component
Maintaining household | During construction phase the project would provide opportunities for
income flows through | employment and contracting which will enhance household incomes.

employment and | However, it will also lead to the loss of farmlands, livelihoods and
contracting unemployment.
opportunities. The AIH project will provide training to enhance farmers productivity,

process and add value to farmers’ produce and provide ready market to
producers. This will help prevent produce spoilage and wastage, increase
incomes, enhance the livelihoods of the people and reduce poverty.
Household income levels will be impacted positively for the employed
and adversely for the displaced and unemployed. Household income
flows need to be maintained and indeed enhanced.

Source: Field Work, 2025.

4.10.23.3 Vulnerable Groups

Project activities will potentially impact differently on different groups and individuals. Some of these
will be traditionally vulnerable households which include those headed by women, minors, persons
with disabilities and chronically ill persons and the aged. Vulnerability will arise as a means of
livelihood such as family farms and crops will be lost in the course of the proposed project
implementation.

It is envisaged that movement of equipment and vehicles will increase with project construction phase.
Residents and frequent users of the roads would be vulnerable to disruptions of traffic and complete
closure of portions of the road during the project construction phase. Potentially vulnerable groups
include physically challenged residents, children and the elderly.
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Unemployed community youths will be another vulnerable group. There could be agitations and
restiveness if desire for employment is not met due to limited opportunities in the project. The youth
are also very energetic and impressionable which could lead to several other vulnerabilities associated
with social vices. If drug abuse and commercial sex activities increase in communities in the area due
to project activities, the youth would be most vulnerable to the influence of these activities. These vices
could have long lasting impacts on morals and life of the youth.

4.10.23.4 Stakeholder Perceptions, Concerns and Expectations

The proposed project is expected to facilitate economic activities and boost employment in the area.
Several stakeholders were identified and engaged. They generally perceived the project is
developmental and will benefit residents, businesses and the community, LGA and the state. However,
some concerns and expectations were expressed as follows.

The Communities’ concerns include:

Loss of land - the proposed project will take 130 hectares of land from the community.

Fear of inadequate compensation and delay in payment

Neglect of our people in employment opportunities in the AIH

Insecurity that may be occasioned by the influx of job seekers into the communities.

Population explosion and congestion in the communities

Waste disposal problems as there is no waste management facility in the communities

Project non-completion and abandonment as happened with many projects in the past.

Loss of dwelling and commercial buildings around the proposed project site

Increased flooding of parts of the community during the wet season if provision is not made for
adequate drains along the road.

Movement in the community will be impaired for pedestrians during construction.

Distribution of benefits like employment during construction phase could cause problems and
agitations in the community if not properly managed.

Inadequate compensation and delays in payment.

Movement of construction vehicles and equipment would cause dust and air pollution, road
blocks, traffic congestion and accidents.

Construction activities will cause vibrations that would affect foundations and walls of buildings.

Concerns of the National Union of Road Transport Workers and the Federal Road Safety
Commission (FRSC)

Project construction will lead to blockage of sections of the road, traffic congestion and
diversion. This will make movement within the communities cumbersome for residents.
Provision of adequate and safe diversions along the roads to take care of vehicular movements
during proposed project construction phase.

Rehabilitation of roads intended to be used as diversions prior to commencement of the proposed
project.

On completion there will be increased vehicular traffic which would be potentially hazardous for
persons with disabilities, children and other community residents. There is a need to protect them
from fast moving vehicles while they carry out their normal activities in the communities.
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Expectations of the National Union of Road Transport Workers and the Federal Road Safety
Commission (FRSC)

Provision of adequate road diversions during project construction phase.

Rehabilitation of roads intended for use as diversions so that vehicles will have minimal damage
plying the routes.

Provision of speed breaks and road signage on portions of external and internal road networks.

Expectations and Requests of the Project Host communities

Employment of members of the communities especially youth and women in skilled and
unskilled positions during construction and operational phases of the project.

Signing of Memorandum of Understanding (MOU) or Community Development Agreement
(CDA) with the Communities by the project proponents.

Appointment of liaison officers from the project impacted communities.

Prompt payment of adequate compensation to residents whose properties example crops and
other assets will be affected by the proposed project.

Provision of infrastructural amenities to the community viz: potable water supply, educational
facilities (secondary school in Adiabo Esine Ufot), improved healthcare facilities, skills
acquisition centre,

Provision of tarred roads in the community to link and open up the communities

Provision of low interest loans and grants to indigent members of the community for business
start-up and expansion

Award of contracts to indigenes of the community,

Local sourcing of available raw materials from the community etc.

Introduction of pedestrian bridges, zebra crossings and speed breaks along the road, especially
where the road passes through built up areas in the communities.

Construction of deep drains along the roads to prevent flooding in the communities.

4.11 Health Impact Assessment

4.11.1 Study Objectives

The overall objective of the community health study for the proposed Agro-industrial hub in Adiabo
was to determine the current health status of the community within the project area, and evaluate the
possible impact of the project on community and environmental health.

The specific objectives of the study were to:

a.

Q@ oo

Identify and document the available indices of environmental health significance in the project
communities.

Identify and document the types and pattern of common diseases prevalent in the project
communities.

Identify and enumerate available health facilities, and assess the quality and access to
healthcare, including child and maternal health, in the project communities.

Identify peculiar health problems, hazards and potential health hazards within the project area.
Identify knowledge, attitude, practice and behavior on health in the communities.

Assess the indices expected to be vulnerable to the presumed impact of the project.

Develop appropriate and necessary recommendations.
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4.11.2 Methodology

The study methodology comprised a variety of methods involving literature review and community
health status survey, including epidemiological and environmental health data collection and analysis,
using the following standard procedures:
= Questionnaire / Key Informant Interviews
= Document Review
= Focus Group Discussions
= Direct observation / assessment of the physical environment for general hygiene and sanitation;
settlement pattern / style and housing; socioeconomic, health and health-related facilities;
hazardous and potentially hazardous agents.
= Health facility survey
= Anthropometric examinations

4.11.3 Health Status of Project Area

4.11.3.1 Natality, Mortality and Morbidity Indices

There are no formal records of births, deaths and illnesses in the community; hence the rate of these
indices could not be determined. However, information gathered from focus group discussions (FGD)
and key informant interviews (KII), based on the discussants’ knowledge of their communities,
provided limited and qualitative data on the profile of birth, death and common ailments in the area.
Birth cases were not considered alarming; however, the largely youthful population that characterizes
the communities might seemingly suggest high birth rate. Child mortality was adjudged low, with less
than 3 deaths within the last year of the study period in Adiabo Ikot Mbo Otu and none in Adiabo Esine
Ufot. Few death cases (less than 5) were also recorded in each of the communities within the period.

Comparison with national figures would be unrealistic since these values were not derived from formal
records. According to 2023 statistics, Nigeria’s Crude Death Rate (number of deaths in a given period
divided by the population exposed to risk of death in that period) was 12 (World Bank, 2025).

Community members named probable causes of death amongst children as poor nutrition and poor
healthcare; and hypertension/stroke and diabetes amongst the adult population on poverty. Current data
by the World Health Organisation (WHO) record Malaria and lower respiratory infections as the
leading causes of death in Nigeria (WHO, 2024).

The communities have an aged population, including individuals around 80 years old, both male and
female. While actual estimates on life expectancy in the area are not available, national figures for 2023
show Nigerians’ life expectancy at birth as 54 years (male) and 55 years (female) (World Bank, 2025).

4.11.3.2 Maternal Health

Maternal health refers to the health of women during pregnancy, childbirth, and the postnatal period
(WHO, 2023). Access to maternal health, therefore, entails access to antenatal care, skilled birth
attendance, postnatal care, emergency obstetric care and family planning. There is poor access to
maternal healthcare in the community. Maternal healthcare is limited by the capacity of available
healthcare facilities in the area. The health center in Adiabo Ikot Mbo Otu can barely attend to skilled
birth delivery, while in Adiabo Esine Ufot, the primary healthcare services are lacking due the non-
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functional health center; the women seek attention in health facilities at 8 Miles, about 10 kilometres
away. In the absence of fully-functional healthcare system, traditional birth attendants (TBAS) fill the
gap for maternal healthcare within the communities. Although the TBAs are not formally trained,
community women rely on them for deliveries during childbirth. Nationally, maternal healthcare is
plagued by various factors, especially limited access to quality healthcare, inadequate prenatal care, late
initiation of antenatal care, and a shortage of skilled healthcare professionals (Abiola, 2024). These
factors may be impacting on maternal mortality in the country. In 2020, Nigeria’s maternal mortality
rate stood at 1,047 per 100,000 live births (World Bank, 2024).

4.11.3.3 Child Health

Child health refers to the health of children from birth to adolescence. Being foundational to healthy
adulthood, it is critical to community and public health. Child healthcare at the community level is
expected to be covered by the services of the primary healthcare institutions, where such exist. In
Adiabo Ikot Mbo Otu, the available health center can respond to minor cases in children, including
malaria treatment and immunization. Their periodic outreach also is an opportunity to campaign on
good hygiene and nutrition. In Adiabo Esine Ufot, these services are lacking.

The common health condition in children recorded at the available health centre was malaria. Key
Informant Interview (KII) confirmed zero child deaths at the health center in any distant past that
could be recalled. Given the availability and number of patent medicine stores in the area, their role
in child healthcare in the community would not be trivialized as parents address some child illnesses
by obtaining medications from them.

Although child deaths were not a feature in the communities, malaria was noted as a significant
threat to child health. Recent estimates show that 64% of Nigeria’s under-five mortality rate, put at
128 per 1000 live births, are caused by malaria, pneumonia or diarrhea (UNICEF 2024).

4.11.3.4 Nutrition

Nutrition refers to the intake of food, considered in relation to the body’s dietary needs. While this
can be influenced by choices, food availability, etc., it is significant because, among other aspects,
dietary patterns can impact health outcomes. The communities have access to a variety of food types
obtained from the farm and aquatic environment, owing to their geographic location and the
dominant occupations of farming and fishing, which engage 60% and 30% of the working
population, respectively. Their diet comprises chiefly of starchy staple derived from cassava-based
products. Their major food types include garri, fufu, rice, cocoyam, plantain, ekpang nkukwo; with
a variety of local vegetables and common fruits. Fish and other forms of sea food, snails are abundant
and relished in the area; and these constitute the major source of animal protein. There are no food
taboos in the two communities.

The nutritional condition of children assessed through body mass index (BMI) might be a reflection
of the community’s status. Anthropometric measurements provided evidence of malnutrition among
children under five years of age. The Body Mass Index (BMI) values for a cross section of under-
fives in Adiabo Ikot Mbo Otu ranged from 7.38 to 11.21 kg/m?, with an average of 12.59 kg/m2.
This indicates severe underweight; falling below the standard of 17.5, it also signifies anorexia
nervosa, an eating disorder that can lead to serious health conditions.
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Malnutrition may impact child growth and development in the communities. Malnutrition is a direct
or underlying cause of 45% of all deaths of children under five years of age. About 2 million Nigerian
children are affected by severe acute malnutrition (SAM) (UNICEF 2023).

4.11.4 Community Healthcare System

4.11.4.1 Health Facilities and Healthcare Infrastructure

There are primary healthcare facilities in the communities. In Adiabo Ikot Mbo Otu, there is a 3-bed
health center (Plate 4.15), headed by a community health officer, with 4 health staff; 3 community
health extension workers (CHEW) and a junior CHEW. There is no support staff. Although not
adequately equipped, the facility is able to provide services such as treatment of minor ailments,
family planning, immunization and fortnightly outreach programmes.

The catchment communities to the health center include Koffi, Obufa Efak, Esoh, James Scott, Ama
Otu, B Camp, Banga Camp, which are all settlements within Adiabo. The major cases handled by
the facility are malaria and delivery services. Figure 4.31 shows a 6-month record of confirmed
malaria cases, where 37 cases were reported and treated in the health center, from December 2024
to May 2025. Malaria was confirmed using rapid diagnostic test (RDT). Other health conditions
reported sometimes at the center include pneumonia, cough and high blood pressure. The health
center makes referrals to General Hospital, Calabar.

The facility groans under infrastructural and manpower needs; there is no laboratory and staffing is
inadequate. The provision of these needs would enhance the capacity of the health center to live up
to its mandates.

Plate 4.15; Health Centre in Adiabo.

Reported and Treated malaria Cases in Adiabo Health Center Dec
2024-May 2025

| S/N 1 2 m3

Figure 4.30: Six-month malaria record in Health Center, Adiabo Ikot Out
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The health center in Adiabo Esine Ufot (Plate 4.15) operates from a property donated by the
community. There is one nurse, yet the facility is operationally non-functional. Patent medicine
stores, the Traditional Birth Attendants also form a part of the healthcare infrastructure in the area.

4.11.4.2 Access to Healthcare

Access to healthcare refers to the ease with which an individual can obtain needed medical services
(Rand, 2016). It is influenced by various factors, including availability of functional healthcare
infrastructure, affordability of available services, delivery of quality services and healthcare-seeking
behavior or attitude and practice of healthcare. Within these contexts, it is deducible that the
communities are in need of healthcare. Adiabo lkot Mbo Otu has limited access to healthcare,
because the available health infrastructure, the primary health center, does not have the functional
capacity to render needed healthcare services to the people. This also promotes informal healthcare-
seeking behaviour. Conversely, in Adiabo Esine Ufot, where the existing health center is not
functional, the people seek medical attention at its closest location in 8" miles, a suburb of Calabar,
about 9 kilometres away. The community lacks access to healthcare.

It is obvious that the difficulty and inconveniences involved in terms of logistics, time, money and
safety in moving from the village to the urban/township definitely influence health choices in the
community and negatively affect health and welfare of the people. Community members rather have
access to patent medicine stores, where they could buy medicines on self-medication; and to
traditional birth attendants who handle delivery services.

4.11.4.3 Disease Trend

The common health problems in the communities were identified through medical record, key
informant interviews (KII), focus group discussions and field studies. From medical record and K|
at the health center, malaria was identified as the most common disease in the area. Others include
pneumonia, cough and high blood pressure. Ailments and health conditions identified by the people
as common in their community include malaria, typhoid fever, arthritis, waste pain, high blood
pressure and diabetes. These health conditions are experienced throughout the seasons. Malnutrition
was identified amongst the children through BMI assessment. Malaria is the most common amongst
these and one which poses the greatest threat to the communities. Figure 4.53 shows a trend in
malaria in the study area. Reported cases spanned across both rainy and dry months. Like other parts
of the country, malaria is endemic in the area, with steady transmission through the seasons. Malaria
is one of the leading causes of death in Nigeria (WHO, 2024). Table 4.37 shows common illnesses
in the area and their predisposing factors.
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Figure 4.31: Trend of malaria incidence in Adiabo
(Reported cases Dec 2024-May 2025)

Table 4.37: Common illnesses/health conditions and their predisposing factors in Adiabo

SIN IIness Predisposing/Risk Factor
1 Malaria Water logs due to poor drainage, microenvironment conducive
for vector breeding
2 Typhoid fever - Unsafe source of drinking water
- Poor sanitation

3 High Blood - Stress, age

Pressure - Excessive alcohol consumption
4 Diabetes - Age, Genetics
5 Coughs - Air pollution
6 Malnutrition - Diet/food choices
7 Arthritis - Work stress, age
8 Waist pain - Work stress, age

Source: Field data, FGD/KII, 2025

4.11.5 Environmental Health Factors

4.11.5.1 Water Supply

There are two major sources of water supply in the communities, namely; borehole and stream/river.
The dominant source of drinking water is borehole. Borehole facilities are owned by individual
households (Plate 4.4). There are also two community boreholes from where water is reticulated for
public use. Hence, borehole water supply is available to 90% of the population in Adiabo Ikot Mbo
Otu. This is not the case in Adiabo Esine Ufot, where 10% has access to the resource. Water from
this source is not treated before use. The microbiological profiles of groundwater in the area revealed
neither faecal streptococcal bacteria nor total coliforms, but total heterotrophic bacteria with mean
of 1.8 x 10%+2.6 cfu/ml. This is within permissible limit by the WHO and the Federal Ministry of
Environment, suggesting a level of safety of the water (Adiabo ESIA Laboratory work 2025).
Although this might pose little or no significant risk to drinking, contamination of drinking water
during storage and transit cannot be ruled out. Also, high heterotrophic plate count indicates ideal
conditions for the growth of pathogenic bacteria.
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About 10% of the population in Adiabo Ikot Mbo Otu use the supply from public taps, which are
reticulated from 2 community boreholes, powered by solar energy. This is not available in Adiabo
Esine Ufot. Safe handling and storage of borehole and pipe-borne water are strongly advised.

The local stream/river (Plate 4.16) is mostly used in Adiabo Esine Ufot, where about 90% of the
population depend on it, in the absence of a better source of water supply. Microbial analysis of
surface water in the area indicated faecal contamination of the resource; with recorded means of
10.743 cfu/100ml, 11.3+2 cfu/100ml and 1.2 x 10°+0 cfu/ml for faecal Streptococci, Total Coliforms
and Heterotrophic bacteria, respectively. These values are above permissible limits by the WHO and
the Federal Ministry of Environment in this regard, and signifies that the water is not safe for
drinking and domestic purposes. The Some community people also use drinking water in sachet
(packaged water or “pure water”) or bottles, from commercial sources.

Rainfall is another source of water for the people, accessible to 100% of the population, but not
readily available as it is seasonal. It is prone to contamination by particulate matter and gaseous
pollutants that cause acid rain; and also exposed to contamination during collection and storage.

Access to safe drinking water is defined as the percentage of the population having access to and
using improved drinking water sources (CDC, 2022). Going by what is available to them and how it
is managed, it is obvious that Adiabo Esine Ufot community lacks access to basic drinking water,
which refers to water from an improved source, provided collection time is not more than 30 minutes
for a round trip. Improved water sources include piped water, boreholes (Plate 4.16) or tube wells,
protected dug wells, protected springs, and packaged or delivered water (World Bank, 2023).

The lack of safe water is a major public health issue. National statistics show that 70% of the
population has access to basic water services, but more than 50% of these water sources are
contaminated (UNICEF, 2021).

“?n:,: F: ; :
Plate 4.16: Sources of water supply in Adiabo. Left: Borehole facility in
Adiabo, middle: Borehole fetching point, right: Idim Banga (stream)

4.11.5.2 Sanitation

Sanitation refers to the provision and availability of facilities and services for maintaining personal
and public hygiene. Hence access to sanitation is measured by the percentage of the population which
has access and are using improved sanitation facilities, such as flush or pour-flush toilet/latrine (to
piped sewer system, septic tank, pit latrine), ventilated improved pit (VIP) latrine, pit latrine (Plate
4.17) with slab or composting toilet (CDC, 2022).

ESIA of the proposed Agro-industrial Hub, Adiabo
Final Report, 2025
179



é g i ‘
ess‘l-iv -
Gn e EF

PSS e

The common sewage disposal methods in the communities are the use of water closet (WC) (water
system) in buildings and the pit latrine. The former is dominant in Adiabo Ikot Mbo Otu, while the
latter is dominant in Adiabo Esine Ufot. About 64% of the household use the WC in Adiabo Ikot
Mbo Otu, while about 36% use the pit toilet. In Adiabo Esine Ufot, the WC is available to about
10% of households, while about 90% use the pit toilet. Open defeacation is hot a common practice
in the communities.

Plate 4.17: A pit toilet in Adiabo

4.11.5.3 Housing

Housing is significant in the assessment of health and wellbeing of communities; and this involves the
building structure and the indoor and outdoor dwelling conditions associated with it. The dominant
housing structures in the community are those of block wall with zinc roof (70%). Others are mud
wall/Zinc roof (10%), block wall/aluminum roof (10%), Mud wall/thatch roof (10%) (Plate 4.18). The
settlement pattern in the area is linear, nucleated; and a reflection of communal habitation.

Housing condition is fair in block-walled houses; most of such structures have ample ventilation, with
mosquito net-screened windows. Mud-walled/thatch houses lack good ventilation and ample comfort;
rather they have open eaves, which give access to disease vectors such as mosquitoes and other pests.

The status of house occupancy is fair in Adiabo kot Mbo Otu, with 3 persons sleeping in a room in a
typical household; but poor in Adiabo Esine Ufot where with more than 3 persons sleeping in a room,
especially in the low housing structure accommodations. This is indicative of inadequate housing,
which is the sole cause of congestion in living houses. Housing deficiency is a major source of concern
for the government. Recent statistics show that there is a national deficit of 28 million houses, with a
budget requirement of 21 trillion Naira to meet (Gulloma, 2023). Congestion can enhance communal
transmission and spread of contagious and airborne infections.

Plate 4.18: Housing. Left: Typical block wall/zinc roof house in the study area, right: typical mud wall/zinc
roof houses in the study area.
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4.11.5.4 Waste Management and Environmental Hygiene

i. General Waste Management

Wastes generated in the communities comprise mostly solid waste, which includes domestic and
household wastes such as food waste, cellophane materials, empty cans, and waste from farm
produce. Waste generation is low, and the waste stream is light, typical of a rural area.

The common practice of waste disposal is open dumping principally in surrounding bush patches in
the neighbourhoods and in the river. Some of the wastes dumped around living surroundings are
dispersed and littered by domestic animals and wind action. Open dumping of waste creates breeding
sites for disease vectors and agents such as mosquitoes and other insects, and rodents. This has grave
impact on environmental hygiene, with serious public health implications. Dumping of solid waste
is a major source of pollution in the waterways. Waste burning is also a common practice of waste
disposal in the communities. During FGD, community members expressed concerns about the rising
wave of waste generation due to gradual increase in population in the area, and called for urban
waste disposal services to be extended to their communities.

ii. Environmental Hygiene

At study time, most of the household surroundings in the community were largely tidy, having been
well-swept. However, litters of household waste and fallen/dried leaves were observed in some areas.
Most households are flanked by bush patches and overgrown vegetation comprising cultivated crops
such as banana, plantain, pineapple, vegetables and grasses (Plate 4.19). Some of these plants have
axils that hold water and create microenvironments conducive for the proliferation of arthropod
vectors of common diseases, especially malaria. Overgrown vegetation around the homes also poses
the risk of bites and discomfort by various animal species, ranging from insects and reptiles to lower
mammals that would find the natural vegetation cover habitable.

—

Plate 4.19-: Envinmental hygiene. Left: typical living surrbundings flanked by vegetation, right:
Typical community surrounding in the study area

4.11.5.5 Pollution

The significant issues of pollution in the area are surface water pollution and indoor air pollution.
The Calabar River course traversing their borders is prone to pollution from anthropogenic sources,
especially waste dumping, both upstream and midstream around the community areas. Apart from
solid waste, sand extraction activities by local sand miners cause turbidity and ecosystem
disturbance, which could affect fisheries and livelihoods.

Another issue of concern is indoor air pollution through cooking and fish drying. About 50% of the
population in both communities use firewood as source of energy for cooking and fish drying.
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Cooking areas / fireplaces are located near living houses; hence household members are exposed to
high risk of pollution by smoke. Children, especially the under-fives are potentially vulnerable to
the effects of indoor air pollution (WHO, 2008). Indoor air pollution could promote health effects
such as headaches, respiratory problems, frequent colds and sore throat, chronic cough, skin rashes,
eye irritation, lethargy and dizziness and memory lapses (Vincoli, 1995).

4.11.5.6 Disease Vectors and Pests

The rural riverine ecology sustains various animal species, some of which are disease vectors and
pests. The dominant disease vectors occurring in the area are insects, notably mosquitoes; and this
corroborates the seeming high prevalence of malaria in the area. Other common insect pests reported
to occur around the homes are houseflies, sand flies and cockroaches. Vertebrate animals that pose
health risks include reptiles e.g., snakes; and rodents such as rats. Domestic animals are also kept in
free range. These include goats, sheep, dogs and fowls. Most community people are conscious of the
risk of zoonosis; whereby animal diseases could be transmitted to humans.

4.11.5.7 Occupational Health Risks

The community people are engaged in various livelihood activities including farming, fishing,
trading, artisanal work, sand mining and hunting; but farming (80% and 60%) and fishing (4% and
20%) and are the major occupations in Adiabo Esine Ufot and Adiabo Ikot Mbo Otu, respectively.
Sand mining also engages about 2-4% of the population. The major occupational health risks are the
inherent risks associated with farming, fishing and sand mining (

Table 4.38).

Table 4.38: Major occupational health risks in the study area

SIN Health risk Ranking (1-10) Predisposing Factor

1 Insect bite 10 Fishing, farm work

2 Snake bite 7 Farm work

3 Drowning 9 Fishing, Sand mining

4 Pneumonia 8 Cold/fishing, Sand mining
5 Rheumatism 7 Work fatigue

Ranking: 1 (very low) — 10 (very high), based on degree of risk.

4.11.5.8 Knowledge, Attitude and Practice on Health Issues

Knowledge, attitude and practice of the people on issues of health were assessed using information
corroborated from questionnaire survey, focus group discussion (FGD), and key informants’
interview (KII).

4.11.5.9 Knowledge of Common health issues

A qualitative assessment of the knowledge of community people on contemporary health issues
taken at the FGD and K| sessions is presented in Table 4.39. Responses were rated qualitatively on
a scale of 4: 0 (No knowledge), 1 (Uncertain), 2 (Fair Knowledge) and 3 (Good knowledge). Fair

knowledge of the cause and prevention of common health conditions such as malaria, tuberculosis,
HIV/AIDS and Zoonosis was recorded.
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Survey results indicated the knowledge gap amongst the people on some contemporary health issues.
For example, about 14% of community survey respondents were unaware of HIV/AIDS, while 36%
were ignorant of its mode of transmission. Community health education / enlightenment is necessary
in these communities.

Table 4.39: Qualitative rating of knowledge of common health issues in Adiabo

HEALTH INDEX INDICATOR
0=No knowledge 1=Uncertain 2=Fair Knowledge 3=Good knowledge
Cause Prevention

Malaria 3 3

Tuberculosis 2 2

HIV/AIDS 2 2

Z0oonosis 3 3

Source: FGD/KII

4.11.5.10 Healthcare-seeking behaviour

Individual’s reaction to ill health constitutes a major indicator to healthcare. Healthcare-seeking
behaviour (HSB) is defined as "any action or inaction undertaken by individuals who perceive
themselves to have a health problem or to be ill, for the purpose of finding an appropriate remedy"
(Olenja, 2003). It refers to one’s choices in dealing with health problems. There are three basic
categories of HSB, namely, Appropriate; which involves formal medical care, Inappropriate, which
involves informal options such as patent medicine vendors, traditional healers, self-treatment, and
Inaction, which refers to no action. At Focus group discussions, HSB was considered at the community
level as attitude and practice of seeking and obtaining treatment for illnesses by the people, and defined
in context by the proportion of people taking the respective actions/inaction. Healthcare options
available to the people in the communities are primary healthcare center, patent medicine stores,
traditional medicine, and the church. Healthcare-seeking behaviour was identified as formal
(appropriate); most people desire to seek medical attention at health centres or hospitals for their health
problems. About 57% of respondents in the community survey would go to the health center/hospital,
while 36% prefer the patent medicine store as a first line of action towards addressing their health
problem. However, in practice, owing to limited or no access to healthcare, the need to patronize the
patent medicine shop or other alternatives as a first line of action becomes unavoidable. Appropriate
HSB can be influenced by the availability of healthcare infrastructure, good service delivery, proximity,
affordability, prompt attention, and readily available drugs in the healthcare facility (Latunji &
Akinyemi, 2018).

4.11.5.11 Lifestyle and Habits / Psychosocial Health Indicators

Common habits and lifestyle were examined to determine the inclinations of the people. These include
alcohol consumption, tobacco smoking, sexual behaviour and personal hygiene. At the community
level, the extent of indulgence or habitual practice of these was qualitatively rated from FGDs on a 5-
point scale as 1 (Very low), 2 (Low), 3 (High) and 4 (Very high) or O (Inexistent); and these were
determined by the people’s knowledge of their environment. Illicit sexual behavior was defined in
context as the level of casual/extra-marital affairs by individuals, and determined by the keeping of
sexual partners not married to one. Hand-washing before meals and after defecating was used as key
indicator for good personal hygiene habits. A summary of the responses is presented in Table 4.40
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At the community level, tobacco smoking and alcohol consumption was low; illicit sexual activities
were at a very low rate; adultery is forbidden in the communities. There are no brothels in the area. It
was indicated that people habitually wash their hands before they eat and after using the toilet.
Quantitative assessment of these indicators from community survey is presented in Table 4.40. This
shows a fair record of health-related habits amongst the people.

Alcohol and tobacco are vital health indicators (WHO 2010) and their use is a critical factor in
psychosocial health of the individual, and the community by extension. High indulgence in illicit sexual
practice is a prime indicator in sexually-transmitted infections (STI) and could be a source of major
health concern for individuals, households and the community.

Table 4.40: Qualitative rating of common lifestyle/habits at community level in Adiabo

COMMUNITY LIFESTYLE/HABIT
Tobacco Alcohol Illicit Sexual Hand
Smoking consumption Activities washing
Adiabo Ikot Mbo Otu 2 2 1 4
Adiabo Esine Ufot 2 2 1 4

Rating at FGD on a 5-point scale: 1 (Very low), 2 (Low), 3 (High) and 4 (Very high) or 0 (Inexistent);
based on the people’s knowledge of their environment.

4.11.5.12 Community Concerns and Needs

The communities expressed acceptance of the proposed project but however raised the concern of
environmental pollution; with expectations that proper environmental management should be
ensured to mitigate the adverse impact of the project.

The priority health and other needs of the communities are listed in Table 4.41.

Table 4.41: Health and other needs of communities

SIN COMMUNITY NEED

1 Adiabo Ikot Mbo Otu | Potable water, improved health facility, roads and drainage, fire
station

2 Adiabo Esine Ufot Potable water, health facility, electricity, roads and drainage

Source: FGD, 2025
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5. ASSOCIATED AND POTENTIAL IMPACTS

This chapter presents a comprehensive assessment of the associated and potential environmental and
Socioeconomic impacts arising from the development and operation of the proposed Agro-Industrial
Hub (AIH). The chapter evaluates the potential interactions between project designs, activities and the
surrounding physical, biological, and human environments across all project phases - site preparation,
construction, operation, and decommissioning.

The objective of this impact assessment is to identify both adverse and beneficial impacts, determine
their significance, and propose appropriate mitigation or enhancement measures. It also considers
cumulative effects and aligns the assessment with national regulatory requirements and international
best practices. This analysis provides the basis for informed decision-making and the development of
effective environmental and social management strategies for the project. The stepwise approach for
the assessment is illustrated in Figure 5.1.

5.1 Impact Identification and Evaluation Methodology

Whatever the impact and specific technique used to analyze it, prediction and evaluation are
usually based on a sound methodological framework, which covers the following:

= The overall prediction and evaluation process;

= Choice of prediction technique;

= Criteria for evaluating significance;

= The design of mitigation measures; and

= [Indirect impacts, long range impacts and uncertainty.

5.1.1 Summary of Environmental Impact Indicators

The environmental impact indicators are easily observable parameters that will indicate
change/deviation, which can be used to monitor the various environmental components, as presented
in Table 5.1.
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Figure 5.1: Schematic Representation of Potential Impact Assessment Approach

Table 5.1: Environmental Components and Potential Indicators

SIN [ ENVIRONMENTAL IMPACT INDICATORS
COMPONENTS

1. Air Quality SPM, CO2, NOx, SOx, CO, VOC, CH4, NH3, etc.

2. Noise Noise level dB(A)

3. Soil/Agriculture Soil type and structure, physico-chemical, heavy metals load and
microbiological characteristics, etc.

4 Terrestrial flora and fauna Spp. abundance and diversity

5 Surface Water Quality Dissolved and suspended solids, turbidity, toxicity, physico-chemistry,
heavy metals content and microbiological char characteristics, etc

6 Ground water quality Dissolved and suspended solids, turbidity, toxicity, physico-chemistry,
heavy metals content and microbiology

7 Hydrology Seasonality, dissolved and suspended solids, turbidity, toxicity, physico-
chemistry, heavy metals content and microbiological char characteristics,
etc

8 Community and workplace | Accident and incident records

safety

9 Socioeconomic/Health Needs and concern of host communities, perception on the proposed
project/health risks, waste streams, handling treatment and disposal,
income/livelihoods, employment, etc.

10 | Public health and safety Accident and incident records
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5.1.2 Qualitative and Quantitative Impact Risk Evaluation

The identification of potential impacts of the proposed project was followed by impact prediction using
the most commonly used impact prediction tools particularly, the environmental management system
(EMS) 1SO14001 approach and professional judgement. These impact prediction tools have allowed
the prediction of changes that will take place to the baseline environment (biophysical, cultural and
socioeconomic).
The impacts identified and predicted were characterized. Although the characteristics of impacts can
vary, the assessment took into consideration typical parameters such as the following:

= Nature of impacts (beneficial, adverse, direct, indirect, cumulative);

= Magnitude of impacts (severe, moderate, low);

= Extent/location of impacts (area/volume covered, distribution);

= Timing of impacts (during construction, operation, decommissioning, immediate, delayed, rate of

change);

= Duration of impacts (short term, long term, intermittent, continuous);

= Normality/abnormality of impacts;

= Likelihood of impacts (probability, uncertainty or confidence in the prediction).

The potential impacts were then quantified to determine their significance using a set of criteria and
weighting scale. The following are the criteria:

= Legal/Regulatory Requirements (L)

= Risk Factor (R)

= Frequency of Occurrence of Impact (F)

= |mportance of Impact on Affected Environmental Components (1)

= Public Perception (P)

An 1S014001 Environmental Management System (EMS) approach was adopted for rating of
significance of the project impacts and is presented as follows:
1. Legal/Regulatory Requirements (L) — The criterion is to essentially determine whether there is a
legal/regulatory requirement or permit.
0 = There is no legal/regulatory requirement
3 = There is legal/regulatory requirement
5 =There is a legal/regulatory requirement and permit
2. Risk Factor — A risk assessment matrix (RAM) evaluates the risk factor of the impacts

1 =Lowrisk
3 = Medium risk
5 =High risk

3. Frequency of impact (F) — What is the frequency rating of impact based on the RAM?

1 = Low frequency

3 =Medium

5 = High frequency
4. Importance of impacts and environmental component affected (1) — What is the rating of importance
based on consensus of opinions?

1=Low
3 = Medium
5 =High
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5. Public perception/concerns (P) — What is the rating of public perception and concerns on project
impacts based on consultations and interviews

1 = Low perception/concerns

3 = Medium perception/concerns

5 = High perception/concerns

The above criteria and rating of potential impacts of the project activities was based on a number of
factors including the following:

= The known and likely presence of environmental receptors and resources.

= Vulnerability or sensitivity of affected resources and receptors.

= Ability of receptors or resources to absorb change

= The extent, nature and duration of physical change resulting from the construction and operation

of the AlH.

The rating of each of the impacts resulting from the project activities were also based on EMS
ISO14001 approach where the criteria are summed up and categorized as either significant or not
significant. That is where:

= L+R+F+[+P >15; F+I >6 or P=5, the impact significance is regarded as high;
= [+R+F+I+P >8 but <15 the impact significance is regarded as medium; and
= [+R+F+I+P <8 the impact significance is regarded as low or not significant.

Table 5.2 presents a simplified assessment matrix that summarizes project activities and the
associated and potential impacts and their rating.
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Table 5.2: Simplified Assessment Matrix of Project Action and Environmental Impacts
Project Project Potential Impact Impact Impact Qualification Impact Overall | Overall
Phase Activity Receptors Quantification Rating Significa
nce
LIRJ[FII High
- £ £ - + Medium
% g o g = § Tés g LI_ Low
2| o =2} = 8| =| E| 8 o
21815 |8 |5]8]23]2 Yo
Pre- Equipment and | Noise pollution from heavy duty trucks, | »Host X X X X 013 |3]|3 10 Medium
constructio | Personnel equipment, and people Communities
n Phase Mobilization Air pollution from vehicle emission | Mobilized X X X X 03 |3]3 11 Medium
brought on by elevated concentration of | construction
CO, NO2, SPM, SOz, etc workers
Site Clearing Vegetation loss of about 37.94 ha and | »Host X X X X 313 |13 13 Medium
habitat disturbance of 12.5 ha Communities
Removal of top soil of about 382,772 m3 | »Ecosystem X X X X 0|3 ]5]|5 16 High
and soil compaction increased erosion
potential
Reduced carbon sequestration capacity due | »Ecosystem X X X 3151|313 17 High
to vegetation loss of about 14.6 ha
amounting to about 57,997.70 m? biomass
Increased noise levels, vibration and air | »Host X X X X 313|113 13 Medium
quality degradation from machines and | Communities
equipment »Mobilised
Individuals
(construction
workers)
Dust generated from about 382,772 m® soil | »Host X X X X 1(3(1]3 10 Medium
stockpiles and handling communities
»Construction
workers
Vegetative waste generation due to trees, | »Ecosystem X X X X 3131113 12 Medium
shrubs and grasses clearing
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Project Project Potential Impact Impact Impact Qualification Impact Overall | Overall
Phase Activity Receptors Quantification Rating Significa
nce
LIRJ[FII High
- £ £ - + Medium
S| 2 2 S o| =| £| € o
2| &8 |8 |58/ 282 5o
Increased erosion potential due vegetation X X X X 3131113 13 Medium
loss
Reduction in structural stability and X X X X 3 13|13 13 Medium
percolation ability of soil due to
compaction and other engineering activities
Constr Site Preparation | Increase dust generation from cleared land | >»Host X X X X 3|1 |13 11 Medium
uction through; and windblown stockpiles. communities
Phase >Removal of | Increased soil erosion potential; reduction | »>Construction | x X X X 515133 19 Hig
vegetation in structural stability and percolation ability | workers h
and soil | of soil. > Ecosystem
compaction
from 117.5 ha
Civil and | Noise from the operations of engines, X X X X 03 |3]|3 12 Medium
Construction heavy duty construction machines and
activities motors vehicles on site
through ground | Air quality impacts due to emissions of X X X X 03 |3|3 12 Medium
levelling, about 164,082 m?® from the operation of
excavation and | heavy-duty construction machines and
foundation motors vehicles on site
Cement Contamination of surface water sources 211 (313 12 Medium
mixing, Poor air quality to the release fine dust, 1313 10 Medium
concrete including PM2sand PMuo, into the air
batching  and | Batching plants and mixing sites generate X X X X 33113 11 Medium
handling construction waste of about 87 m? in form
of cement bag, formwork waste, scrap
metals and fasteners
Spills of chemicals, fuels, or other X X X X 3111113 11 Medium
pollutants can contaminate the soil.
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Project Project Potential Impact Impact Impact Qualification Impact Overall | Overall
Phase Activity Receptors Quantification Rating Significa
nce
L|R|F|I High
- £ £ - + Medium
S| 2 2 S o| =| £| € o
21815 |8 |5/8[8 2 g
Leaks from vehicles or equipment can X X X X 3111|113 10 Medium
also lead to soil contamination.
Haulage of | Increased GHG emissions from X X X X |23 [3]2 13 Medium
construction/b | trucks, heavy duty machines and
uilding equipment of about 164,082 tCOze
materials Increased SPM due to wind blowing X X X Xx|3 |3 ]|3]3 15 Medium
particles from operation trucks
hauling sands and aggregates
Extraction, Alteration of landscapes due to the removal | > Ecosystem X X X X Xx[3]2 (2|3 13 Medium
processing, and | of topsoil, excavation of large pits, and
transportation creation of spoil heaps.
of  quarried | Heavy machinery on and around the quarry X X X X 3/1(1]3 10 Medium
materials (such | can also compact soil, inhibiting future
as sand, and | vegetation growth.
stone) Quarrying activities like drilling, blasting, X X X x |32 (3]3 14 Medium
crushing, and transporting materials
generate large amounts of dust.
Heavy machinery and frequent blasting | »Host X X X x|(2]|1 |33 12 Medium
create significant noise and vibrations that | communities
can disturb wildlife and communities near | > Construction
the quarry. workers
Increase air quality pollution and X X X Xx[3]2 |23 13 Medium
greenhouse gas emission due to
machinery used in quarries emits
pollutants like nitrogen oxides and
carbon dioxide (CO2)
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Project Project Potential Impact Impact Impact Qualification Impact Overall | Overall
Phase Activity Receptors Quantification Rating Significa
nce
L|IRI|F]|I High
- £ £ - + Medium
S| 2 2 S o| =| £| € o
21815 |8 |5/8[8 2 R
Construction of | Noise from the operations of engines, »Ecosystem X X X X 2 |12 |5 |4 18 High
fence, heavy duty construction machines and
buildings and | motors vehicles on site
utilities Disruption of wildlife migration X X X X 3 (1|13 10 Medium
patterns
Introduction of pollutants (such as »Host X X X x |21 (13]3 12 Medium
cement dust, leftover cement mix) into communities
nearby water bodies through run-off
Soil contamination due to improper »Host X X X X 212 |5 |4 18 High
disposal of construction materials communities
waste (e.g. cement bag, formwork »Ecosystem
waste, scrap metals and fasteners etc.)
Operat CR SAPZ-AIH | Increase noise level from the »Host X X X X 111 (4|3 12 Medium
ional facilities and | operations of various machines and communities
Phase operations equipment such as power plant »Ecosystem
The daily release of nitrogen oxides X X X X 311 1(1 3 10 Medium
(NOx), carbon monoxide (CO),
hydrocarbons, and particulate matter
(PMzs, PM 10) from machineries and
equipment directly affects local air
quality
Streams of agricultural waste generate such X X X | x 3121|413 14 Medium
as peeling process, separations of raw
materials and processed waster from
production
Increase soil pollution potential due to
spilled fuel, spent oil, lubricants, aluminum
oxide paint etc. during routine maintenance
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Project Project Potential Impact Impact Impact Qualification Impact Overall | Overall
Phase Activity Receptors Quantification Rating Significa
nce
LIRJ[FII High
- £ £ - + Medium
S| 2 2 S o| =| £| € o
21815 |8 |5/8[8 2 R
of the operating machineries and
equipment
Decom Demolitionand | Increase noise level and dust generation due | »Construction | x X X X 1(11(4]3 12 Medium
missio Removal  of | to the demolition and removal of camps | worker
ning camps, cabins, | components and other structures
Phase equipmentetc. | Increase noise and air quality pollution »Host X X X x |1 |1 |4]3 12 Medium
due to transfer of heavy-duty communities
equipment and construction »Construction
machineries worker
Solid waste generation and improper X X X X 1(11(4]3 11 Medium
disposal waste facility
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Table 5.3: Simplified Assessment Matrix of Project Action and Social Impacts
Project Phase | Project Activity Potential Impact Impact Impact Qualification Impact Rat | Overall
Receptors Quantification ing | Significar
L[RJF 1 [P High
Medium
— £ = — + Low
3 :S E E k) = E E
sl 25| E|£|E]|8 &
2lg|3|5|5|8|12|2 Yo
Pre- Land takeover | Economic displacement of 145 | Host X X X X 51154 |5 |5 2 High
constructi (repossession)  of | households losing farmlands and | commu 4
on Phase 130 ha crops nities
Conflicts may emerge due to X X X X 5132 |3 ]|5 1 High
insufficient stakeholders’ 8
engagement and/or perceived
inadequate  compensation  for
farmland and crops loss or
perceived disparity in
compensation
Equipment and Population surge of about 500/ » Host X X X X 0|1 1|35 1 Medium
Personnel workers leading to pressure on  Communit 0
Mobilization available resources (e.g, water,| jag
space etc) > Mobilis
Outbreaks of  communicable ed X X X X 0|2 1|3 ]5 1 Medium
dl_seases (eg. Flu, Tuberculosis, Individual 1
Ringworm
Worsening anti-water and anti-| S X X X X 0Of(1 (1|3 ]|5 1 Medium
sanitation practices; (constructi 0
Stranger Elements; new levels of on X X X X 03|13 ]|1 8 Medium
social interaction and strange | WOrKers)
sexual life; incidence of sexually
transmitted infections, (STI),
HIV/AIDS.
Risk of respiratory diseases in X X | x X 0|3 (2|3 1]3 1 Medium
personnel and members of the 1
community
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Project Phase | Project Activity Potential Impact Impact Impact Qualification Impact Rat | Overall
Receptors Quantification ing | Significar
LI[RJF 1 P High
Medium
— Low
5| 2 E g | E| ¢ E i
T | 5| o | 8| L S
Reducing aesthetic value of the X X | X X 3111|313 1 Medium
area. 1
Population surge of about 500 X X | X Xx |2 112|523 1 Medium
workers  will increase the 4
domestic waste generation by
~300 m? of solid waste leading to
sanitation challenges.
Site Clearing Increased earnings to local | > Host X X | X X N[ N|N|N|N
laborer from the clearing of | Communit
vegetation and site preparation | jag
Improved standard of living
Reduce crime and social vices X X | x X N|N|N|N|N
due to various engagement
through job opportunities
Reduced local landscape X X | X X (2 (11|12 7 Low
aesthetic value due to natural
vegetation clearing
Clearing activities may X X | x x |21 ]1(1]2 7 Low
eliminate access to plant used
for medicinal purpose and other
cultural practices
Construct Site Disruption of established social | » Host X X | x X 3111|313 1 Medium
ion Phase Preparation ties and support networks due to Communit 1
through; the displacement of farming ies
» Removal of | household
vegetation and
soil compaction
from 117.5 ha
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Project Phase | Project Activity Potential Impact Impact Impact Qualification Impact Rat | Overall
Receptors Quantification ing | Significar
L[RJF 1 [P High
Medium
— Low
> Civil and | Destruction of crops and farm > Host X X | x X 311111313 1 Medium
Construction lands due to excavation and Communit 1
activities through | 9rading of farmland ies
ground levelling, R_espiratory illness  from X X | X X 2 1311|313 1 Medium
excavation  and alrt-)o.rr.\e dust due to earthwork 2
. activities could lead to common
foundation
colds, flu, asthma etc.
Prolonged exposure to noise X X | X X 2 1311|313 1 Medium
from earthwork activities can 2
cause stress, hearing loss, and
sleep disturbance.
Hiring of Employment of community | » Host X | X X X
construction locals communit
personnel Boost of local economy and ies X X | x X
improvement of standard of
living through job opportunities
and high purchasing rate
Provision or improvement of X | X X X
local infrastructure and
amenities
Conflicts may emerge during X X X X (2|3 3|23 1 Medium
site clearing and preparation 3
activities due to insufficient
stakeholder engagement and/or
perceived disparities in
employment opportunities
Cement Water-related health conditions | » Host X X | x x |2 1]11]13[3]3 1 Medium
mixing, due to  water  source communit 2
concrete contamination ies
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Project Phase | Project Activity Potential Impact Impact Impact Qualification Impact Rat | Overall
Receptors Quantification ing | Significar
LI[RJF 1 P High
Medium
— £ = — + Low
2| E| 8| 8| |g|=|E T
sl | 2|5 8|£|E|¢ &
2lg|3|5|5|8|12|2 Yo
batching and » Constru
handling ction
workers
Occupational, health and safety | » Constru | x X | X | X x|51(15]|3[3]3 1 High
concerns for the workers due to ction 9
potential skin and eye irritation, Workers
respiratory and allergic
concerns.
Abrasive damage to the lung X X | X | x X |5 |53 |23 1 High
due inhalation of airborne dust 8
from cement and silica.
Damage to the natural | > Ecosyst | X X X | X X |5 (|52 (2|2 1 High
landscapes due to quarrying for em 6
raw materials
Destruction of flora and fauna X X X | x x |55 |22 ]2 1 High
habitats and potentially 6
disrupting ecological balance
due to quarrying for raw
materials
Haulage of Aggregates falling off and | » Road X X | x Xx |3 1]2]|2 |3 ]3 1 Medium
construction/b hitting and damaging third party Users 3
uilding windshields and causing other
materials forms of injuries
Deterioration of existing roads » Host X X X X |2 (13 131]2]3 1 Medium
Communit 3
ies
» Road
Users
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Project Phase | Project Activity Potential Impact Impact Impact Qualification Impact Rat | Overall
Receptors Quantification ing | Significar
LI[RJF 1 P High
Medium
— Low
Increased accident rate due to | » Road X X X x |2 1413123 1 Medium
increased movement of trucks | Users 4
and other earth-moving vehicles | 5. constru
ction
workers
Extraction, Provide employment for the | » Host X X | X X N[ N|N|N|N
processing, and locals Communit
transportation Large and unmanaged quarry ies X X | x x |1 112 ]3]3 1 Medium
of  quarried pits poses safety risks to 0
materials (such community members
as sand, and
stone)
Construction of Noise from the operations of | > Host X X X X 113 (3]3 |3 1 Low
fence, engines, heavy duty Communit 3
buildings and construction  machines and ies
utilities motors veh_lcles on site cause |y Constru
stress, hearing loss, and sleep .
- ction
disturbance.
Impact on water quality if workers X X | x x |2 112|523 1 Medium
hazardous wastes are 4
discharged to watercourses or
from runoff from
inappropriately stored
hazardous waste
Operatio CR SAPz- Employment of community | » Host X | X X X
nal Phase AlH facilities locals communit
Boost of local economy and ies X X | x X
improvement of standard of
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Project Phase
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Receptors

Impact Qualification

Impact

Quantification

Rat
ing

Overall
Significar

|Adverse
Beneficial
Long-term
Short-term
Direct

Indirect

Normal

IAbnormal

L R

F

L+R+F+1+

High
Medium
Low

and
operations

living through job opportunities
and high purchasing rate

Provision or improvement of
local infrastructure and
amenities

Reduction in crime and social
vices through engagement of
local youth

Enhance socio-economic
potential of the locals and
increase interaction beyond
immediate localities

Pressure on local housing and
infrastructure due to influx of
people  seeking for job
opportunity and those working
in the area

Medium

Decommi
ssioning
Phase

Demolition and
Removal of
camps, cabins,
equipment etc.

Job  opportunity  for the
demolition exercise

Positively  improve  living

standard of the youth

Reduction in crime and social
vices through engagement of
local youth

> Host
Communit
ies

risks to
demolition

Health and safety
workers  from
activities

» Constru
ction
worker

Medium
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Description of Potential Impacts

The potential impacts of the project across its different phases (Pre-Construction, Construction,
Operational, and Decommissioning) involves specific activities with varying levels of interaction with
the biophysical and socio-economic environment. The impacts are categorized as adverse or beneficial,
direct or indirect, short-term or long-term, local or regional, and are rated based on their significance.

5.2.1 Pre-Construction Phase

Equipment and Personnel Mobilization
Environmental Impacts

Noise pollution from heavy-duty trucks, equipment, and personnel movement: The
mobilization of heavy trucks, construction machinery, and workers will introduce continuous noise
into the project area. This is an adverse, short-term, direct, and normal impact, because it results
from routine mobilization activities. Although temporary, the noise can cause considerable
disturbance to the host environment, affecting both human comfort and ecological balance.
Considering its limited duration but widespread effect, the overall significance is Medium.

Air pollution from vehicle emissions: Exhaust emissions from mobilized vehicles and equipment
will increase the concentration of pollutants such as carbon monoxide, nitrogen oxides, sulphur
oxides, and suspended particulate matter in the atmosphere. This is an adverse, short-term, direct,
and normal impact, as it originates directly from fuel combustion and dissipates after mobilization
ends. However, poor air circulation may worsen its immediate effects on local air quality, making
the overall significance Medium.

Social Impacts

Population surge and pressure on local resources: The influx of approximately 500 workers will
create a sudden increase in demand for food, water, housing, and other social amenities. This
situation is beneficial, short-term, direct, and normal in terms of stimulating local economic
activity and service demand, but simultaneously adverse, short-term, direct, and normal as it
overstretches already limited community resources. The competing outcomes balance each other,
with an overall significance of Medium.

Outbreaks of communicable diseases: High population density and increased interaction between
mobilized workers and the local community increase the likelihood of disease transmission.
Respiratory illnesses such as flu and tuberculosis, as well as skin infections like ringworm, could
spread easily. This is an adverse, short-term, direct, and abnormal impact, as it introduces
public health risks beyond normal community conditions. Because of its potential to affect both
workers and residents, the overall significance is Medium.

Poor sanitation and hygiene practices: Influx of workers may lead to indiscriminate waste
disposal, inadequate toilet facilities, and increased water contamination, resulting in declining
sanitation levels. This constitutes an adverse, short-term, direct, and abnormal impact, since it
could trigger public health challenges not typical of the community under normal conditions. The
overall significance is Medium.
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Risk of sexually transmitted infections (STIs), including HIV/AIDS: The arrival of new groups
of workers introduces different social dynamics and relationships, which may increase exposure to
STisand HIV/AIDS. This is an adverse, long-term, indirect, and abnormal impact, as the effects
extend beyond the mobilization period and have lasting health and social consequences. The
overall significance is Medium.

Respiratory health risks: Exposure to exhaust fumes and dust from mobilized vehicles and
equipment may cause short-term respiratory conditions such as coughing, asthma aggravation, and
eye irritation. This is an adverse, short-term, direct, and normal impact, as it arises directly from
vehicle use. The overall significance is Medium.

Reduction in local aesthetic value: Increased movement of vehicles, dust emissions, and
temporary worker camps will degrade the visual appeal of the project environment. This is an
adverse, short-term, indirect, and normal impact, as it does not directly damage environmental
components but reduces the attractiveness of the locality. The overall significance is Medium.
Increase in solid waste generation: The influx of 500 workers will result in an estimated 300 m?
of domestic waste, which requires proper collection and disposal. If not managed, this becomes an
adverse, short-term, direct, and normal impact, as poor waste handling can cause pollution and
health hazards. The overall significance is Medium.

Site Clearing
Environmental Impacts

Vegetation loss and habitat disturbance: Clearing of approximately 37.94 hectares of land and
disturbance of 12.5 hectares of habitat will significantly alter the ecological setting. This is an
adverse, long-term, direct, and normal impact, as it directly removes natural vegetation and
reduces available habitat for wildlife. Biodiversity depletion is expected, and natural regeneration
may be slow. The overall significance is Medium.

Topsoil removal and soil compaction: The extraction of about 382,772 m? of topsoil coupled with
soil compaction will degrade soil fertility and increase erosion susceptibility. This represents an
adverse, long-term, direct, and abnormal impact, as it permanently alters soil structure and
productivity. Given the scale of soil disturbance, the overall significance is High.

Reduced carbon sequestration: Clearing of 37.94 hectares of vegetation will reduce the carbon
storage capacity of the environment, resulting in a biomass loss of about 164,720.23 m?. This is an
adverse, long-term, direct, and abnormal impact, as it weakens the area’s role in climate
regulation. The overall significance is High.

Noise, vibration, and degraded air quality from equipment: Operation of clearing equipment
will release noise, vibration, and exhaust gases, leading to deterioration of local air quality and
temporary disturbance of the environment. This is an adverse, short-term, direct, and normal
impact, with an overall significance of Medium.

Dust generation from soil stockpiles: Movement and storage of excavated soil will generate dust
particles, lowering ambient air quality and increasing respiratory risks. This is an adverse, short-
term, direct, and normal impact, with the overall significance of Medium.

Vegetative waste generation: Large quantities of shrubs, grasses, and tree debris will be produced,
requiring proper handling and disposal. This is an adverse, short-term, direct, and normal
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impact, as unmanaged waste could create secondary environmental concerns. The overall
significance is Medium.

Increased erosion potential: Vegetation removal leaves soils exposed to wind and water erosion,
potentially leading to land degradation. This is an adverse, long-term, direct, and normal impact,
with the overall significance rated Medium.

Reduced soil structural stability and percolation: Heavy equipment use during clearing will
compact soils, reducing their ability to absorb water and sustain vegetation. This is an adverse,
long-term, direct, and normal impact, with the overall significance considered Medium.

Social Impacts

Increased earnings for local laborers: Engagement of local workers during site clearing provides
jobs and income, improving household livelihoods. This is a beneficial, short-term, direct, and
normal impact with positive implications for poverty reduction.

Reduction in crime and social vices: Employment opportunities reduce idleness among youth,
helping to minimize crime and anti-social behaviors. This is a beneficial, short-term, indirect,
and normal impact, contributing to community stability.

Reduction in local aesthetic value: Loss of vegetation reduces the scenic appeal of the project
area. This is an adverse, long-term, indirect, and normal impact, with the overall significance
rated Low.

Loss of medicinal and cultural plant resources: Clearing activities may remove species used for
traditional medicine or cultural practices. This is an adverse, long-term, indirect, and normal
impact, with an overall significance of Low.

Land Takeover (Repossession of 130 ha)
Social Impacts

Economic displacement of households: About 145 households will lose farmland and crops due
to land repossession, disrupting their primary means of livelihood. This is an adverse, long-term,
direct, and abnormal impact with profound socio-economic implications. Because the
displacement is permanent and affects household income security, the overall significance is High.
Conflicts due to inadequate or unequal compensation: Where compensation for land and crops
is perceived as inadequate or unfairly distributed, disputes and grievances are likely to arise. This
represents an adverse, long-term, indirect, and abnormal impact, as it undermines community
cohesion and may escalate into social conflict. The overall significance is High.

5.2.2 Construction Phase

Site Preparation (Removal of Vegetation and Soil Compaction from 117.5 ha)
Environmental Impacts

Increase in dust generation from cleared land and stockpiles: The removal of vegetation and
exposure of bare soils will generate dust, particularly when stockpiles are dispersed by wind. This
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is an adverse, short-term, direct, and normal impact, since it results directly from site
preparation activities and will reduce once surfaces are stabilized. The impact contributes to
reduced air quality and discomfort in nearby areas, with the overall significance rated Medium.

Increased soil erosion and reduction in structural stability: Soil compaction and vegetation
removal will leave the ground vulnerable to erosion, while also diminishing its structural integrity
and water infiltration capacity. This is an adverse, long-term, direct, and abnormal impact, as it
fundamentally alters soil properties beyond natural recovery without intervention. Given its
persistence and severity, the overall significance is High.

Social Impacts

Disruption of established social ties and support networks: Farming households that depend on
the land may experience displacement and disruption of long-standing social and economic support
systems. This is an adverse, long-term, indirect, and abnormal impact, since it affects the socio-
cultural structure of communities in a way that is not easily reversible. The overall significance is
Medium.

Civil and Construction Activities (Ground Levelling, Excavation, and Foundation Works)
Environmental Impacts

Noise from engines, machinery, and vehicle operations: The operation of heavy-duty
construction equipment and vehicles will produce significant noise on the site. This is an adverse,
short-term, direct, and normal impact, persisting for the duration of construction but diminishing
once the phase is complete. The overall significance is Medium.

Air quality impacts due to emissions from heavy-duty equipment and vehicles: Construction
machinery will release exhaust gases, including CO, NOx, and particulate matter, which degrade
air quality in the immediate area. This is an adverse, short-term, direct, and normal impact,
continuing for as long as machines are in use. The overall significance is Medium.

Social Impacts

Destruction of crops and farmlands: Excavation and grading works may encroach on croplands,
leading to direct loss of agricultural output. This is an adverse, short-term, direct, and normal
impact, as it stems directly from construction earthworks. The overall significance is Medium.
Respiratory illness from airborne dust: Dust released during earthworks can lead to respiratory
ailments such as asthma and bronchitis. This is an adverse, short-term, direct, and normal health
impact, with the overall significance considered Medium.

Stress, hearing loss, and sleep disturbance from prolonged noise exposure: Workers and
residents near the construction site may experience stress, fatigue, and hearing impairment from
persistent exposure to construction noise. This is an adverse, long-term, direct, and normal
impact, with the overall significance rated Medium.
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Cement Mixing, Concrete Batching, and Handling
Environmental Impacts

Contamination of surface water sources: Runoff from batching activities may carry cement
residues and chemicals into surface water bodies, causing contamination. This is an adverse, short-
term, direct, and abnormal impact, introducing pollutants that are not naturally occurring in these
waters. The overall significance is Medium.

Poor air quality from release of fine dust (PMzs, PMig): Dust emissions from batching and
handling processes reduce ambient air quality, especially near mixing sites. This is an adverse,
short-term, direct, and normal impact, with the overall significance assessed as Medium.
Generation of construction waste (87 m? of debris): Batching and mixing will produce waste in
the form of cement bags, formwork scraps, and metals. This is an adverse, short-term, direct, and
normal impact, contributing to solid waste challenges on site. The overall significance is
Medium.

Soil contamination from chemical or fuel spills: Accidental spills of fuels, lubricants, or cement
residues can degrade soil quality. This is an adverse, long-term, direct, and abnormal impact,
as soil contamination may persist over time. The overall significance is Medium.

Social Impacts

Water-related health conditions from contamination: Communities relying on affected water
sources may suffer gastrointestinal and other waterborne diseases. This is an adverse, short-term,
direct, and abnormal impact, with the overall significance rated Medium.

Occupational health and safety risks to workers: Workers exposed to cement dust and chemicals
are at risk of skin and eye irritation, respiratory ailments, and allergic reactions. This is an adverse,
long-term, direct, and abnormal impact, with the overall significance assessed as High.
Abrasive lung damage from inhalation of dust: Prolonged inhalation of cement and silica dust
particles can cause severe lung damage. This is an adverse, long-term, direct, and abnormal
impact, considered of High significance.

Haulage of Construction and Building Materials
Environmental Impacts

Greenhouse gas emissions from haulage trucks and machinery: The transportation of materials
will emit CO: and other greenhouse gases, contributing to air pollution and climate change. This is
an adverse, short-term, direct, and normal impact, with the overall significance of Medium.
Increased suspended particulate matter from haulage operations: Windblown particles from
trucks hauling sand and aggregates will degrade air quality. This is an adverse, short-term, direct,
and normal impact, with the overall significance rated Medium.
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Social Impacts

Falling aggregates causing road accidents and injuries: Poorly secured loads may fall from
moving trucks, endangering other road users. This is an adverse, short-term, direct, and
abnormal impact, with the overall significance of Medium.

Deterioration of existing roads: Heavy vehicle use will degrade road surfaces and accelerate wear
and tear. This is an adverse, long-term, direct, and normal impact, with the overall significance
considered Medium.

Increased accident rate from high truck movement: The rise in traffic involving large trucks
increases the likelihood of accidents. This is an adverse, short-term, direct, and abnormal
impact, with the overall significance rated Medium.

Extraction, Processing, and Transportation of Quarried Materials
Environmental Impacts

Alteration of landscapes through excavation and spoil heaps: Large pits and heaps formed
during quarrying alter the natural landscape permanently. This is an adverse, long-term, direct,
and abnormal impact, with the overall significance assessed as Medium.

Soil compaction from heavy machinery: Frequent use of quarry machinery compacts soils,
reducing their ability to support vegetation recovery. This is an adverse, long-term, direct, and
normal impact, with the overall significance rated Medium.

Dust emissions from quarrying activities: Blasting, drilling, and crushing of materials generate
significant dust, reducing air quality. This is an adverse, short-term, direct, and normal impact,
with the overall significance of Medium.

Noise and vibrations from blasting and heavy machinery: Quarry operations generate
continuous noise and vibrations that disturb communities and wildlife. This is an adverse, short-
term, direct, and abnormal impact, with the overall significance considered Medium.

Air pollution and GHG emissions from quarry machinery: The use of heavy equipment in
quarries releases greenhouse gases and pollutants such as NOx and CO.. This is an adverse, long-
term, direct, and normal impact, with the overall significance assessed as Medium.

Social Impacts

Employment opportunities for local workers: Quarrying activities will create jobs for locals,
providing economic benefits. This is a beneficial, short-term, direct, and normal impact with
positive socio-economic significance.

Safety risks from unmanaged quarry pits: Abandoned or poorly managed pits present hazards
to community members, particularly children. This is an adverse, long-term, direct, and
abnormal impact, with the overall significance rated Medium.

ESIA of the proposed Agro-industrial Hub, Adiabo
Final Report, 2025

205



GhoSs River €
EGnReSS Nver
Ci ] A& 6

Construction of Fences, Buildings, and Utilities
Environmental Impacts

Noise from engines, heavy machinery, and vehicles: Construction works will generate
substantial noise over extended periods. This is an adverse, short-term, direct, and normal impact,
with the overall significance assessed as High.

Disruption of wildlife migration patterns: Fences and buildings may interfere with natural
wildlife movement routes. This is an adverse, long-term, indirect, and normal impact, with the
overall significance of Medium.

Introduction of pollutants into nearby water bodies: Runoff from construction sites carrying
cement residues and chemicals contaminates water sources. This is an adverse, short-term, direct,
and abnormal impact, with the overall significance considered Medium.

Soil contamination from improper waste disposal: Cement bags, scrap metals, and formwork
waste can pollute soil if disposed of improperly. This is an adverse, long-term, direct, and
abnormal impact, with the overall significance rated High.

Social Impacts

5.2.3

Noise-induced stress and health impacts: Prolonged noise from construction activities may lead
to stress, fatigue, and hearing challenges. This is an adverse, long-term, direct, and normal
impact, with the overall significance assessed as Medium.

Water quality impacts from hazardous waste runoff: Hazardous construction materials stored
or disposed of inappropriately may contaminate watercourses. This is an adverse, short-term,
direct, and abnormal impact, with the overall significance rated Medium.

Operational Phase

CR SAPZ-AIH Facilities and Operations
Environmental Impacts

Increase in noise levels from operational machinery and equipment: The continuous operation
of machinery, including power plants and processing equipment, will elevate noise levels within
and around the facility. This is an adverse, long-term, direct, and normal impact, as it is a natural
consequence of facility operations. While persistent throughout the operational life, its effects are
localized. The overall significance is Medium.

Air quality degradation from machinery emissions: The daily release of pollutants such as
nitrogen oxides (NOXx), carbon monoxide (CO), hydrocarbons, and particulate matter (PM.s and
PM1o) from operational machinery will reduce local air quality. This is an adverse, long-term,
direct, and normal impact, as it is tied directly to ongoing facility functions. The persistence of
emissions makes the overall significance Medium.
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o Generation of agricultural waste streams: Processing activities such as peeling, separation of
raw materials, and production will generate significant volumes of agricultural waste. This is an
adverse, long-term, direct, and normal impact, as it occurs regularly throughout operations. If
not effectively managed, it may contribute to environmental pollution. The overall significance is
Medium.

e Soil pollution from spills and maintenance activities: Routine maintenance of machinery,
including the use of fuels, lubricants, and aluminum oxide paints, poses a risk of soil contamination
from spills and leakages. This is an adverse, long-term, direct, and abnormal impact, as
contamination introduces pollutants not naturally present in soils and persists over time. The
overall significance is Medium.

Social Impacts

o Employment of community members: Facility operations will create direct and indirect jobs for
community members, boosting household incomes. This is a beneficial, long-term, direct, and
normal impact, contributing positively to livelihoods and poverty reduction.

e Boost to local economy and standard of living: Employment and trade opportunities associated
with the facility will enhance purchasing power and improve living standards. This is a beneficial,
long-term, indirect, and normal impact, with broad socio-economic benefits.

e Improvement of local infrastructure and amenities: Facility development and associated
services may improve roads, utilities, and other community infrastructure. This is a beneficial,
long-term, indirect, and normal impact, which strengthens community development.

e Reduction in crime and social vices: Engagement of local youths in gainful employment will
reduce idleness, helping to minimize crime and antisocial behavior. This is a beneficial, long-term,
indirect, and normal impact, supporting social stability.

o Enhanced socio-economic interactions: The presence of the facility will increase opportunities
for trade, collaboration, and social exchange beyond local boundaries. This is a beneficial, long-
term, indirect, and normal impact, fostering regional integration.

e Pressure on housing and infrastructure due to population influx: Influx of workers and job
seekers will create pressure on housing, water, and other local infrastructure. This is an adverse,
long-term, indirect, and normal impact, as it results from increased demand beyond existing
capacity. The overall significance is Medium.

5.4.4 Decommissioning Phase
Demolition and Removal of Camps, Cabins, and Equipment
Environmental Impacts

e Increase in noise and dust generation from demolition activities: The dismantling of camps,
cabins, and associated structures will produce significant noise and dust emissions. This is an
adverse, short-term, direct, and normal impact, arising naturally from demolition operations.
While temporary, it can affect both the environment and human comfort. The overall significance
is Medium.
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Increase in noise and air pollution from transfer of heavy-duty equipment: The removal and
transportation of heavy-duty construction machinery will elevate noise levels and release vehicular
emissions. This is an adverse, short-term, direct, and normal impact, with effects ceasing once
equipment is evacuated from the site. The overall significance is Medium.

Generation of solid waste from dismantled facilities: Demolition will generate substantial
volumes of solid waste, including debris from structures and equipment parts. Improper disposal
of this waste poses risks of soil and water contamination. This is an adverse, short-term, direct,
and abnormal impact, as it introduces waste materials that are not naturally present in the
environment. The overall significance is Medium.

Social Impacts

Job opportunities from demolition activities: The decommissioning process will create
employment for local workers involved in demolition, waste handling, and equipment removal.
This is a beneficial, short-term, direct, and normal impact, improving short-term household
incomes.

Improvement in youth livelihoods and reduction in social vices: Engagement of local youths
during decommissioning may enhance their living standards and reduce crime or antisocial
behavior by providing productive opportunities. This is a beneficial, short-term, indirect, and
normal impact, contributing positively to social wellbeing.

Health and safety risks to demolition workers: Workers engaged in demolition activities face
risks of accidents, injuries, dust inhalation, and other occupational hazards. This is an adverse,
short-term, direct, and normal impact, given the physically intensive and hazardous nature of
demolition works. The overall significance is Medium.
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6. IMPACTS MITIGATION MEASURES

This chapter presents environmental and social mitigation measures that have been identified through
the impact assessment process. As presented earlier in Chapter Five, the proposed project will definitely
impact on various components of the biophysical, health and social environments and the identified
negative impacts have been ranked accordingly. To mitigate the significant medium and high-ranking
negative impacts identified as a result of the proposed development, a number of steps have been taken
as well as enhance those impacts identified as positive to preserve the environment. The mitigation
measures proposed for the predicted impacts took cognizance of the following:
e Environmental laws in Nigeria and permissible limits for waste streams (FEPA, 1991);
e AfDB's guidelines for mitigation measures are designed to:
= Integrate environmental and social considerations into all aspects of project planning
and implementation.
= Minimize negative impacts on the environment and communities.
=  Promote sustainable development and social inclusion.
= Ensure accountability and transparency in project management.
e Best Available Technology for sustainable development;
o Feasibility of application of the measures in Nigeria;
e Concerns and views of stakeholders during extensive consultations conducted during the study,
and
e The residual effects that arise despite the mitigation measures have also been discussed for
effective mitigation to a low level.

The mitigation measures for both the impacts before, and during the construction and operational phases
are discussed in Table 6.1 below, with respective environmental monitoring and management
requirements.

Impact Mitigation Measures

For those associated/potential impacts that were identified during the pre-construction phase, the
proposed mitigation measures are addressed as presented in Table 6.1.
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Table 6.1:Environmental Impact Mitigation Measures across the Project Phases
Project Project Activity Potential Impact Receptor Significanc Mitigation Measures Significance
Phase e (Pre- (Post-
mitigation) mitigation)
Pre- Equipment and | Noise pollution from | »>Host Medium CR-SAPZ shall: Low
construct Personnel heavy-duty trucks, | Communities Restrict mobilization of heavy-duty trucks, equipment, and
ion Phase Mobilization equipment, and | »Mobilised personnel to daylight hours.
personnel movement Individuals Maintain machinery with functional silencers
(construction Install temporary noise barriers near sensitive receptors
workers) such as school area, religious area etc.
Limit engine idling times.
Air pollution  from | >Host Medium CR-SAPZ shall: Low
vehicle emissions (CO, | Communities Ensure low-emission or fuel-efficient heavy-duty trucks,
NO:, SPM, SO>) »Mobilised equipment is mobilised for the project
Individuals Conduct periodic emission testing to ensure low emission
(construction output
workers) Enforce “no idling” policy for resource maximization
Use low-sulfur fuels where possible.
Site Clearing Vegetation loss  of | »Host Medium CR-SAPZ shall: Low
about 37.94 ha and | Communities Give adequate notice to tenant farmers before clearing
habitat disturbance of | »>Ecosystem Target post-harvest period for clearing to ensure farmers
12.5 ha have harvested their crops
Restrict clearing to project footprint;
Replant native species;
Prepare and implement a flood and erosion control plan.
Removal of top soil of | »Host High CR-SAPZ shall: Low
about 382,772 m3 and | Communities Strip and store topsoil separately (to a depth of 150-300
soil compaction | »Ecosystem mm) before excavation for later re-use in site
increased erosion rehabilitation.
potential Limit clearing and topsoil removal to the smallest area
necessary at any one time to reduce exposure.
Avoid heavy machinery movement on wet soils to
minimize compaction.
Reduced carbon | >Ecosystem High CR-SAPZ shall: Low
sequestration capacity Clear the vegetation from the project footprint selectively;
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generation due to trees,
shrubs and grasses
clearing

Reuse chipped material for mulching or erosion control.

Project Project Activity Potential Impact Receptor Significanc Mitigation Measures Significance
Phase e (Pre- (Post-
mitigation) mitigation)
due to vegetation loss Implement compensatory afforestation by planting native
of about 37.94 ha species of trees and shrubs along the entire site perimeter
amounting to about and internal fences and the proposed internal major and
164.720.23 m® minor road network at 10 m interval. This will give about
1098 trees. At maturity, in 4-6 years, these will increase
the annual carbon sequestration capacity of the site by
15.25 tons of COa.
Avoid ecologically sensitive area by preserving the 36 ha
of riparian vegetation along the water/ drainage channel
within the AlH site (BMP refers)
Increased noise levels, | »Host Medium CR-SAPZ shall: Low
vibration and air | Communities Schedule noisy operations to avoid early mornings (6 am -
quality  degradation | >Mobilised 10 am) and nights (7pm — 6am).
from machines and | Individuals Maintain equipment in good working condition to reduce
equipment (construction noise output and emission.
workers) Apply water sprays to suppress dust.
Dust generated from | »Host Medium CR-SAPZ shall: Low
about 382,772 m® soil | communities Cover stockpiles with tarpaulins.
stockpiles and handling | > Constructio Wet exposed surfaces during dry periods.
n workers Limit vehicle speeds on unpaved roads to < 20 km/h
(Traffic MP refers)
Inform all potentially impacted residents of the nature of
works to be carried out, the expected noise levels and
duration, as well as providing the contact details of the
CLO.
Evacuate vegetative waste as soon as they generated to
avoid putrefaction
Vegetative waste | Ecosystem Medium CR-SAPZ shall: Low
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Project Project Activity Potential Impact Receptor Significanc Mitigation Measures Significance
Phase e (Pre- (Post-
mitigation) mitigation)
Increased erosion | Ecosystem Medium CR-SAPZ shall: Low
potential due Install silt fences and sediment traps
vegetation loss Restrict machinery movement to defined access routes and
stabilize exposed soil promptly.
Reduction in structural | Ecosystem Medium CR-SAPZ/DBOC shall: Low
stability and De-compact soils in non-structural areas post-works
percolation ability of Use light-weight equipment where possible.
soil due to compaction Construct silt fences to prevent the wash away of the
and other engineering topsoil
activities Construct sediment basins to capture sediment-laden
runoff from rainfall
Construc Site Preparation | Increase dust | »Host Medium CR-SAP shall.. Low
tion through; generation from | communities Regularly spray water on exposed soil surfaces and
Phase e Removal of | cleared land  and | »Constructio stockpiles, especially during dry or windy conditions.
vegetation and soil | windblown stockpiles. | n workers Cover stockpiles with tarpaulin, geotextile sheets, or fast-
compaction  from growing ground cover vegetation to reduce wind erosion.
37.94 ha Restrict vehicle speeds on unpaved surfaces to < 20 km/h
to reduce dust from movement.
Schedule high-dust-generating activities (e.g., grading,
excavation) during periods of low wind speeds.
Evacuate vegetative waste as soon as they generated to
avoid putrefaction
Provide and enforce the use of appropriate PPE OHSP &
LMP refer)
Increased soil erosion Medium CR-SAPZ/DBOC shall : Low

potential; reduction in
structural stability and
percolation ability of
soil.

Strip and store topsoil separately for later use in site
restoration

Limit clearing to the minimum area of about 37.94 ha
Avoid machinery movement on wet soils.

Install erosion controls (silt fences, sediment basins)
before earthworks.

Maintain buffer vegetation along waterways (FECP
refers).
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Project Project Activity Potential Impact Receptor Significanc Mitigation Measures Significance
Phase e (Pre- (Post-
mitigation) mitigation)
»Civil and | Noise from the Medium CR-SAPZ/DBOC shall: Low
Construction operations of engines, Monitor noise levels regularly to ensure compliance with
activities  through | heavy duty FMEnv standards.
ground levelling, | construction machines Use temporary noise barriers or acoustic screens near
excavation and | and motors vehicles on sensitive receptors (schools, hospitals, residences).
foundation site Provide hearing protection (ear muffs/plugs) to workers
exposed to noise >85 dB(A).
Maintain all machinery to manufacturer specifications to
minimise noise.
Fit equipment with functional silencers/mufflers.
Restrict noisy operations to 07:00-18:00 and avoid night-
time work.
Air quality impacts due Medium CR-SAPZ/DBOC shall: Low
to emissions of about Regularly spray water on exposed soil surfaces and haul
164,082 m® from the roads during dry conditions.
operation of heavy- Cover soil stockpiles with tarpaulin to prevent wind
duty construction erosion.
machines and motors Limit vehicle speeds on unpaved surfaces to < 20 km/h.
vehicles on site Use low-emission or well-maintained machinery and
vehicles
Cement mixing, | Contamination of Medium CR-SAPZ/DBOC shall: Low
concrete  batching | surface water sources Site batching plants at least 200 m away from water bodies
and handling and outside flood-prone zones.
Prevent direct discharge of wastewater into d