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EXECUTIVE SUMMARY

ES.1 Background Information

The Federal Government alongside the African Development Bank (AfDB), the Islamic
Development Bank (IsDB) and the International Fund for Agricultural Development
(IFAD) has launched the Special Agraustrial Processing Zones (SAPZ) initiative for
Nigeria It is driven by the Federal Ministry of Agriculture and Food Security (FMAFS)
in collaboration with the State Governments, development partners, relevant Federal
Ministries, Departments and Agencies (MDAs) and Private Investors to develop Agro
processinglusters in areas of high agricultural production across the country.
The SAPZ | aunch is focused on reinforcing
its agricultural sector, create jobs, attain food security, and generate economic revenue.
The poject is an integrated development initiative designed to physically concentrate
agroprocessing activities at scale in order to leverage and harness the high agricultural
potentials of the State. The SAPZ wdkttrackthe ongoing industrialisation dfi¢ State
by boosting productivity and by integrating the production, processing and marketing of
carefully selected commodity value chains that will enable agricultural producers,
processors, aggregators and distributors to operate in the same environment.
The SAPZ is designed to develop multiple clusters of agricultural transformation centres,
and added that they would have functional infrastructure including road networks, power,
water, communication facilities, and others to attract private investméms.SAPZ
entails the development and operation of @gdustrial processing clusters in areas of
high food production across the country, to improve food and nutrition security, to reduce
postharvest losses, create jobs for women and youth, as welkate avealth for the
rural community. The SAPZ is focused on building rural resilience building rural
communities where people can grow, produce sstale agriculture and improve those
outputs along the value chain to have rural, sustainable, vibrantwatres.
Fahamu Nigeria Limited (FNL) was appointed as a Consultant to conduct an
Environmental and Social Impact Assessment (ESIA) in accordance witkigeaan
Environmental Impact Assessment Act No 86 of 1992 amended as EIA Act Cap E12 Law
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ES.2

of the Fedeal Republic of Nigeria (LFN) 2004, in compliance willerms of Reference
(ToR), in compliance with the African Development Bank (AfDB), SAPZ's
Environmental and Social Management Framework (ESMF), and the National
Legislation. This process aims to ideptthe environmental and social impacts arising
from project activities during the construction and operation phases, determine mitigation
measures via Environmental and Social Management Plan (ESMP) to prevent or
minimize potential impacts and risks, ceeat Stakeholder Engagement Plan (SEP) to
ensure effective stakeholder participation in the process, and prepare Environmental and
Social (E&S) management plans for guiding contractors' environmental and social
performance during the project's constructfmeriod. The ESIA covers the entire life
cycle of the proposed Project i.e. fm@nstruction, construction, commissioning,
operation and decommissioning and it shall be carried out in line with the relevant

requirements of the Federal Ministry of Environmm@fMENV).
The Proposed Project

The Special Agrdndustrial Processing Zones (SAPZ) program is a flagship African
Development Bank initiative. The zones bring together the production, processing,
storage, transport, and marketing of commodities. The program has four broad
components:
1. suport for the development of enabling climaigapted infrastructure for
agraeindustrial hubs;
2. improving agricultural productivity and enterprise development to enhance
value chains and job creation in the SAPZ catchment areas;
3. supporting agrendustrialzone policy and institutional development,

4. program coordination and management.

Given Nigeria's enormous potential for agriculture, the SAPZ program will help
strengthen the country's agricultural supply chain. It supports sustainablmdgstial
development and unlocks the country's agriculture sector to promote industrialization by

developing value chains for strategic livestock and crops, including rice, cassava, and
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tomatoes. The program will enhance the competitiveness of key selected vahse kthai

will achieve this through increased production, aggregation, and processing activities
driven by privatesector investments. About 1.5 million households are expected to
benefit directly throughout the agricultural value chain. This includes private
agribusinesses, agmocessors, smallholder farmers, agripreneurs, and-cegiers.
SAPZs will create at least 400,000 direct jobs, and a further 1.6 million indirect jobs
during construction and the operational phase. Micro, small, and medium eegerpris
including factories, along the value chain will create most of the jobs, along with tenant

industries in the agrndustrial hubs.

The SAPZ will be made up of two building blocks which include:
1. Agricultural Transformation Centre (ATC)
2. Agro-Industrial Hub (AIH)

1. Agricultural Transformation Centre (ATC)

The ATCs are designed to link smallholder farmers to the-pigreessing hub and are
centres strategically located imgh-productionareas,to serveas aggregation points to
accumulate produstfrom the community to supply the agymcessing hub for further

value addition or to send them ¢entersof great demand for distribution and retail to

consumers.

2. Agro-Industrial Hub (AIH)

The Agroindustrial Hub will be supported by a network odmpact and efficient
Agricultural Transformation Centres (ATCs) that will coordinate farmers, their
cooperatives and clustersdé production (1 a
harvesting, agglomeration (primary-éarm storage, preservation apdocessing), and
marketing, activities. The hub will include the installation of variot@p-processing

factories for several commodities.
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ES.3 Project Location and Description

The proposed Agrindustrial Hub (AIH) Centre is located at GulBauchi Local
Government Area (LGA) of Bauchi State, Nigeria. The site is about 20km from Bauchi
township. The total landirea is 150 hectares along Baukhno expressway within
Latitudes 10°28'23"N 10°28'11"N and Longitudes 9°47'19“E9°45'64"E. The Agro
Industrial Hub is a dedicated area of the SAPZ project where industrial activity is planned
to be concentrated along with several other support facilities. It is located centrally along
the Bauchii Kano Road, about 8km west from the Gubi Dam and about 4ngkth to

Sir Abubakar Tafawa Balewa International Airport. There is the presence of NAF Base
guarters about 350m close to the site. The selected site covers a land area of 150 hectares
on predominantly greenfield site with ample space for potential expars the
Processing Hub. It is relatively flat with a gently undulating terrain which facilitates
natural drainage through gravitational flow southeastwards of the site where the site is at
its lowest altitude of 410m, a difference of about 100m fromhighest point of 510m
northward of the site. It takes access from the Bat€ano Road (a dualized double

lane road to accommodate the traffic set to be generated by the hub).

The proposed ATCs centers are distributed in each of the three (3) sermtoeslof
Bauchi State with their value chain commodities as highlightetialvie The three (3)
Senatorial Zones which are North, South and Central zones represents each of the ATC
centres.

The Northzone representAzare communityin Katagum LGAwith a total landtake of
34.24ha Southzone representAlkaleri and Galam communitieln Alkaleri and Dass

LGAs with a total landtake of 6ha and 19.16ha respective; wthide Centralzone
representRampacommunity in Darazo LGAwith a total landtake of 15.17h&he
proposed ATC centers are identified based on the availahiithconnectivity in the

identified locations.
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Table 1: Proposed ATCs location and Priority Value Chains

1. | Azare North Katagum | Rice,Sorrel (Zobo) and | 34.24ha
LGA Sesame

2. | Rampa Central | Darazo Sorghum, Millet and 15.17ha
LGA Groundnut

3. Alkaleri South | Alkaleri Cassava and Maize 6ha
LGA

4, Galam South Dass LGA | Rice and Acha 19.16ha

Source: Field work, 2024

ES.4 ESIA Objectives

The key objectives of this ESIA study are to generate environment and social baseline

information within the study environment and affected communities before the

implementation of this project implementatidn. line with statutory requiremés for

environmental protection in Nigeria. Also to assess the potential environmental and social

impacts of the proposed works as described in the scope of work and prepare an

Environmental and Social Impact Assessment (ESIA) that will include detailed

Environmental and Social Management Plans (ESMP) along all value chains.

ES.5 ESIA Scope of Work

The scope of study includes:

-

A

Review existing ESMF prepared for SAPZ and incorporate AfDB requirements
into the operationalization of the ESIA final repandeESMP developed,;

Review Environmental Safeguards instruments of the World Bank Safeguards
policies triggered by the project;

Describe the proposed project by providing a synthetic description of the project
relevant components and presenting plans, nfapses and tables;

Review of national and international environmental regulations guiding the
project;

Consultations with regulators and other relevant stakeholders concerned with the

proposed project;
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ES.6

A Extensive and comprehensive literature reviewciigeto the project site to
obtain background information on the environmental characteristics of the area;

A Impact identification, prediction, interpretation and evaluation from project
activities;

A Development of an effective mitigation/ ameliorativeasigres and monitoring
programmes for significant impacts;

A Development of comprehensive Environmental Management Plan covering the
project life cycle;

A Development of best conceivable plans for restoring the environment after
decommissioning of the propakproject

A EIA reporting following Federal Ministry of Environment (FMEnv) guidelines

and procedures as well as public disclosure.

Approaches and Methodology

A multidisciplinary approach was employed in order to holistically address all perts@stta

ES.7

The

of the proposed project on the ipbysical and socieconomic environment.
Accordingly, the bigphysical and soci@conomic environment of the proposed project
was characterized and assessed using a number of survey instruments, field studies
including broadbased community consultations to determine the likely environmental
and social impacts of the proposed project and thereafter formulated specific, measurable,

achievable, relevant and tinlbased mitigation measures (SMART).
Administrative and Legal Framework

EI'A study was carried out in accordance
guidelines particularly the EIA Procedural Guidelines. The applicable legal and
administrative framework, including the relevant international standards and guidelines to
the Project and the EIA study, includes, amongst others:

- National Policy on the Environmer016
- Environmental Impact Assessment (EIA) Act. Cap E12, LFN 2004.
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- The Nigerian Urban and Regional Planning Seip N138, LFN 2004

- National Environmental Standards and Regulatienforcement Agency (NESREA)
Act, No. 25, 2007

- Land Use ActCaplL5, 2004

- National EnvironmentaProtection (Effluent Limitations) Regulations (S.1.8) 1991;

- National Environmental Protection (Pollution Abatement in Industries and Facilities
Generating Wastes) (S.1.9) 2004;

- National Environmental Protection (Management of Solid aadartious Wastes)
Regulations (S.1.15) 1991;

- Guidelines and Standards for Environmental Pollution Control in Nigeria 1991;

- Sectoral Guidelines for EIA 1995

- Harmful Wastes (Criminal Provisions) Act No. 42, 1988;

- Environmental Impact Assessment Procedurati€ines 2011,

- National Guidelines and Standards for Water Quality 1999

- National Guidelines on Environmental Management Systems (EMS) 1999

- National Guidelines on Environmental Audit in Nigeria 1999.

- Bauchi State Ministry of Environment

- Bauchi State Environmental Protection Agency (BASEPA) Edict No.3, 1997

- Bauchi State Ministry of Environment and Forestry

- Bauchi State Ministry of Lands and Housing

- Bauchi State Ministry of Water Resources

- Standards Organization of Nigeria (SON) Act CAR2 LFN 1990

- Nigeria Export Processing Zones Act (CAP N107 LFN 2004)

- Nigerian Investment Promotion Commission (NIPC) Act, 1995

- UN Framework Convention on Climate Change, 1992

- African Convention on the Conservation of Nature and Natural Resources

- WHO Healthand Safety Component of EIA, 1982

- WHO Health for All Strategy and Policy, 1978

- SAPZs Policy on Safety Health and Environ

- World Health Organisation (WHO) Health and Safety Component of EIA (1987)
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- International Union for Conservation of Nature and kaltResources;

- Basel Convention on the Control of TraBeundary Movements of Hazardous
wastes and their Disposal

- Convention concerning the protection of the World Cultural and National Heritage
Sites (World Heritage Convention)

- The Rio Declaration on Emanment and Development

- United Nations Guiding Principles on the Human Environment

International Standards

The international safeguard polices to be applied here are Operational Policies (OP) of
the World Bank. These policies contain the statements dMbiéd Bank regarding the
manner of implementation of development projects being financed by it and demonstrates
its commitment to the eradication/reduction of poverty and promotion of social equality

in the world.

AfDB Integrated Safeguards Systems
TheAf DB6s I ntegrated Safeguards System (1 S
guidelines established to identify, assess, and mitigate potential E&S risks and impacts
associated with the Bank's funded projects and programs. The ISS were designed to
ensue that the Bank's investments promote sustainable development and do not harm
people or the environment. The updated ISS (April 2023) are comprised of the following:

- AfDBO6s Vision for Sustainabl e Devel opme

- AfDB6s E&S Policy

- Ten E&S Operational Safeguar3S)

- E&S Guidance Notes (ISS Guidance notes)
There is a significant overlap between the AfDB operational safeguards and the IFC PSs;
nevertheless, as the AfDB safeguards are also relevant to this Project the assessment of
E&S performance is also assesseginst these. A summary of the AfDB Safeguards is

provided in Table below
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AfDB Safeguard

Description

E&S OS 1 (Assessment
and Management of
Environmental and Socia
Risks and Impacts)

The aim of this overarching OS, along with the nine other Oss that complement
to mainstream E&S considerations; including those related to climate change
vulnerability; into Bank operations and thereby contribute to sustainable develoy
in Africa.

An ESIA study carried out under this OS helps to determine the scope and exte
which other OSs are addressed. It s
responsibilities for assessing, managing, and monitoring E&S risks and impacts
associated with eh stage of an operation/project supported by AfDB.

This OS, together with OS10 (Stakeholder Engagement and Information Disclos
provide the overall process framework for the E&S assessment and manageme
AfBD financed operations at project level.

E&S OS 2 (Labour and
Working Conditions

The objectives of OS2 are as foll owg
health in the workplace; promote the fair treatment-disarimination, and equal
opportunity of project workers; protect projeadrkers, including vulnerable worker
prevent the use of all forms of forced labour and child labour; support the princiy
of freedom of association and collective bargaining of project workers, provide
project workers with accessible means to raisekplace concerns; and enquire thal
the Bank, and national competent authorities as appropriate, be informed promy
any material adverse impacts and events relating to labour protection and healt
safety at the workplace. The applicability of thiS @ established during the ESIA
described in OS1.

E&S OS 3 (Resources
Efficiency and Pollution
Prevention and
Management)

OS3 sets out the requirements to address resource efficiency and pollution 36
prevention and Management throughout the projectiitde in a manner consistent
with Good International Industry Practice (GIIP). Throughout the different phase
t he pr o] edplabning dnd design,\canstrection, commissioning,
operations, and decommissioninghe project is required to assess awvaluate
resourceefficiency and pollutiorprevention techniques and implement them, takiy
into consideration their technical and financial feasibility and-efiettiveness. The
applicability of this OS is established during the ESIA described in OS1.

E&S OS 4 (Community
Health, Safety and
Security)

This OS addresses potential risks and impacts on communities that may be affeg
by project activities. Occupational health and safety (OHS) requirements for prg
workers are set out in OS2, and measup avoid or minimize impacts on human
health and the environment due to existing or potential pollution are set out in O
The applicability of this OS is established during the ESIA described in OS1.

E&S OS 5 (Land
Acquisition, Restrictions
on Accesgo Land and
Land Use, and
Involuntary Resettlement

The objectives of OS5 are to: avoid involuntary resettlement where feasible, or
minimize resettlement impacts where involuntary resettlement is deemed unavo
after all alternative project designsviesbeen explored; ensure resettlement plans
activities are informed by social assessments (including gender issues); avoid f
evictions; mitigate unavoidable adverse social and economic impacts from land
acquisition or restrictions on land use; moge living conditions of poor or vulnerab
persons who are physically displaced by the project; establish a mechanism for
monitoring the performance and effectiveness of involuntary resettlement activit
which result from project activities; conceivedaexecute resettlement activities as
sustainable development programs; and ensure that resettlement activities are
and implemented with appropriate disclosure of information, meaningful consult
and the informed participation of those affect&he applicability of OS5 is
established during the ESIA described in OS1

E&S OS 6 (Habitat and
Biodiversity Conservatior
& Sustainable

Management of Living

This OS outlines the requirements for the Project to (i) identify and impleme
opportunities to conserve and sustainably use biodiversity and natural habitats,
(i) observe, implement, and respond to requirements for the conservation and
sustainable management of priority ecosystem services. The applicability of OS
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Natural Resources) establshed during the ESIA as described in OS1.

E&S OS 7 (Vulnerable | OS7 contributes to poverty reduction and sustainable development by ensuring
Groups) projects supported by the Bank enhance opportunities for vulnerable groups to
participate in, antbenefit from, the development process in ways that do not thre
their unique cultural identities and wdléing. The applicability of OS7 is establishg
during the ESIA as described in OS1

E&S OS 8 (Cultural This OS sets out general provissoon risks and impacts to cultural heritage from
Heritage) project activities. OS7 sets out additional requirements for cultural heritage in th
context of vulnerable groups and highly vulnerable rural minorities including
Indigenous Peoples (IPs). The applicabitifithis OS is established during the ESI
described in OS1.

E&S OS 9 (Financial The objectives of this OS are to: set out how the FI will assess and manage
Intermediaries (FIs)) environmental and social risks and impacts associated with the subpijects i
finances; promote good environmental and social management practices in the
subprojects the Fl finances; o promote good environmental and sound human
resources management within the FI; support the adoption of best practice stan
in corporate govermee, business management and corporate responsibility by
enterprises supported by the Bank based upon the requirements of OSs 1 throu
as appropriate; and encourage the consideration of environmental and social
governance issues in capital marketitnibns such as development finance entitig
and stock exchanges.

E&S OS 10 (Stakeholder| This OS therefore recognizes the importance of open and transparent engagem

Engagement and between the project and project stakeholdsran essential element of good

Disclosure of international practice. Effective stakeholder engagement can improve the

Information) environmental and social sustainability of projects, enhance project acceptance
make a significant contribution to successful project desigrinrapigémentation.
OS10 applies to all Bank Groupds fu
stakeholders as an integral part of

implementation, as outlined in OS1

ES.8 Project Justification, Alternatives and Benefits

Needs for the Project

Nigeria is the most populous country on the African continent with over 223,000,000
million people, and a population growth estimated at 2.41% per ly&arother middle
income countries, Nigeria faces significant and persistent poverty and inequality. Major
factors contributing to rural poverty include low agricultural production and productivity,
limited opportunities for valuaddition, challenges oharketing capacity, poor yields in

guality and quantity, and significant deficits in support systems such as infrastructure,
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access to productivitgnhancing inputs, financial backing, commercial orientation, and
effective policies, as well as environmdrdagradation and the effects of climate change.

With the launch of the Special Agmdustrial Processing Zone (SAPZ) programme,

Nigeria can, in less than a decade, banish food insecurity, while radically improving
export earnings from agriculture, crewtimillions of lucrative agrandustrial jobs and
opportunities for its citizens. The SAPZ i
entails the development and operation of agdustrial processing clusters in areas of

high food production acrogbe country, to engender competitiveness in -aggdastrial

production and processing that is critical to further unlock gbential o f Ni geri abd
agriculture, to improve food and nutrition security, to reduce-pastest losses, create

jobs for women ad youth, as well as create wealth for the rural community.

ES.9 Value of the Project

The African Development Bank (AfDB), with support from other development partners,
has launched $520 million Special Agralustrial Processing Zones (SAPZs) in Nigeria
with seven States as pioneer beneficiaries. The African Development Bank is providing
$210 million for the development of the SAPZs in Nigeria, in partnership with the
Islamic Development Bank (IsDB) which is-imancing with $150 million, and with the
International Fund for Agricultural Development (IFAD), which isficancing with

$160 million.

ES.10Envisaged Project Sustainability
This proposed development project shall be sustained in broad and diverse ways. There
will be harmonization and balance between this projectthagocial, environmental,
sociceconomy of the project area of Bauchi State, and the entire country. Bauchi State
Government intends to achieve the project sustainability by ensuring that the project
environment is not abused; that the project méetwiability content of the feasibility
earlier carried outandthat the project is integrative in the sense that social harmony will
be enhanced among Nigerian occupants of the project; that technically, the project shall
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be executed using the best availablentetogy in urban development, with regards to

professionals, materials, construction, equipment, finishing, etc.

ES.11Project Options and Alternatives
Project options and alternatives were well analyzed by the project proponent and her
arrays of consultats and investors; haven decided to go ahead with the project option, a
number of alternatives were also analyzed; alternative site/location, technology, waste
management, materials, design and implementation schedule. In the end time tested
technology, wate management, materials based on experience and quality were chosen.
Since the site have been provided without encumbrances from governments at all levels
and the community, no further alternative decision than to proceed with the project was

acceptabldy the proponent.

ES.12Project Description

The main project activities associated to the development of the SAPZ project include
pre-construction works and mobilization of equipment and machineries, site clearance,
excavation and earth works, constranti of roads, green spaces, specialized
infrastructure, zone specific infrastructure, industrial zone for target sectors, specialized
agrainfrastructure zone, logistic zone, institutional zone, residential zone -fiauility
complex, amenities and utils zone, transportation and logistics zone and greenery and

walkways.

Project components

The Agrceindustrial Hub is designed to encompass a diverse array of facilities and
services. It is planned to include Industrial use (rartiducts processing zone, clustered
processing zone); Logistics and Warehousing (warehouse, cold storage, opérugtard,
parking); non-industrial use (residential, commercial, social amenities, offices, support
services). Additionally, it will feature a wastewater treatment facility, a solid waste
facility area, two areas dedicated to administrative and social isilituck parking lots,

and technical infrastructure areas. Also, provision of range of services including
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electricity, heat, utility water for irrigation, wastewater treatment, telecommunications,

and solid waste management.

Infrastructural design of the proposed AlH
The description of the AIH, product mix and facility configuration

1 Water Treatment Plant (WTC), Solid Waste Management (SWM), compressor/
chiller/boiler networks, gas distribution, sewer network, communication network,
street lighting, wasteater network, electrical substation, etc.

1 Logistics (loading and unloading yards, packaging halls, transportation hubs,
cargo handling centres, raw material collection and storage halls, finished goods
storage, packaging and labeling, procurement centre, etc), quality control labs,
QA/QC labs; and

1 Institutional (fuel station, retail space, custom and security, weigh bridge, canteen,

fire station, etc).

Residential Zone
1 Multi formatted housing, guest houses, place of workshop, school, creche, public
amenities, playground, polyclinic, retail spaetc.

Greenery and Walkways
1 Green belt along the boundary, lawns and parks, tree plantation along the
proposed roads, internal walkways, etc.
1 Buildings
The following amenity and utility buildings form a part of the processing zone, which
must be centraed:
- Administration including Research and Development (R&D) centre, display
centre and disaster management centre
- Aninformation kiosk and market intelligence cell
- Certification lab and QA & QC lab

- Extension centre
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- Training centre including incubationriee
- Warehouse
- Customs and security
- OHT/UGS/WTP
- Substation
- SWM plant for hazardous waste and A@mzardous waste
- STP
- Truck layby weighbridge and fuel station, and
- Other utilities including a fire station, workshop and equipment shed.
1 Non-processing zong AlH
The following amenity buildings form a part of the Ammcessing zone.
- School and créche
- Playground
- Polyclinic
- Retail space
- Place of worship
- Residential blocks (2 & 3 BHK apartments, male & female dormitories) and

Public amenity

ATC proposed Plan
The master planning exercise for ATC shall be conducted based on the following
considerations:
- Commodities handled within each of the ATC and the estimated number of ATCs
- Commodity volume expected considering the production and surplus available in
the cathment area of each ATC including seasonality of storage and storage
requirements.
- Availability of agribusiness, social and commercial infrastructure.

- Availability of support facilities

The sustenance of the proposed AIH is solely dependent on the continuous inflow of raw

materials. In this regard, it is prudent to obtain the raw materials outside the influence
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zone (200km radius from AIH) boundaries as well. The tentative location &Tls

was shortlisted based on the following factors:

The extent of the agricultural land in the procurement area within a 200km radius
The extent of the mixed vegetation type of land parcels;

Connectivity and access from the nearest existing road network;

Distance from the proposed AlH; and

= = =4 -4 =9

The radius of the influence of each ATC

Utility Infrastructure

Power

Bauchi State generally relies on power supply from the national grid which is transmitted
and managed along transmission lines and stations. The most conventional source of
power for Bauchi SAPZ project is reliance on the national grid. Alternative soofces
power are also recommended. SAPZ project will collaborate with national distribution
companies, to purchase and distribute electricity within the project area. To enhance
sustainability and reduce reliance on conventional energy, the project shaike outl
specific investments in renewable energy generation. It shall propose partnerships with
private companies, Independent Power Producers (IPPs), to install and operate renewable
energy plants, including a wind power plant and a solar hybrid power plat@ns
Additionally, as part of this investment plan, it will include a biogas electrical generation

plant fueled by organic waste from greenhouses.

Water

Water is one of the most essential resources for agricultural production. The water
sources availale to the SAPZ include rainwater, surface water, and underground water.
The amount of rainfall and precipitation are sufficient for intensive and specialized
farming. However, for industrial agricultural activities that require constant supply of
water wth no dry season shortages; hence alternative sources of water are necessary for
irrigation. Irrigation options include the use of underground water through drilling of
boreholes, implement rainwater harvesting from the roofs or the collection of surface

water from accessible water bodies. The future plans include construction of a new Dam
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at the AIH project site connecting from the Kuhu stre#inwill serve as its primary
source of water and is a potential source of hydroelectric pdWer.connection ans to
reduce reliance on groundwater extraction. By integrating both local groundwater and
natural rainwater sources, this comprehensive strategy enhances the project's

sustainability and its adaptability to fluctuating water demands.

ES.13Baseline Dataof the Study Area

Site visits were carried out from 26th to 27th April 2024, to collect primary data relevant
to the site assessment and for the generation of baseline information used in assessing
potential impacts. The areas visited were the proposed Wgustrial Hub at Gubi and

the ATCs in Azare, Rampa, Alkaleri and Galam communities in Bauchi State. During the
site visit, site assessment was carried out (strengthened by secondary data gotten from
desk studies), samples for environmental assessnezatosllected, socieconomic data

was collected through administration of questionnaires and conduction ofcsemal
interviews, and stakeholder meetings were held.

The sampling strategy for this study was based on the report of site verifieatiarnse

by FMEnv dated 27 April, 2024; fourteen (14) sample locations and one (1) control
were measured for air quality and noise level and soils, one (1) sample was taken for
surface water and sediment, and two (2) were taken for groundatagathering took

place between 3Band 27 April, 2024. Both primary and secondary data resources were
relied upon for the report. The primary data were those sourced during field exercise:
sampling for imsitu and exsitu analysis, consultation, interviswand questionnaire
administration; secondary data and information were sourced through desktop, National
Bureau of Statistics (NBS), World Health Organisation (WHO), National Population
Commission (NPC), Bauchi State government websites.

The baseline chacteristics of the project environment were determined from site
reconnaissance and site visits:situ measurements were done with portable, handheld,
calibrated equipment and tools;-sttu measurements were doneauja Environmental

Protection Board(AEPB) Laboratory, AbujaSociceconomic data were sourced by
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direct interview, questionnaire distribution, consultation with community members and

stakeholders.

Weather and Meteorology

Information on the climate and meteorology of the study area wasnedt from
Nigerian Meteorological Agency of the Federal Ministry of Aviation, Abdjae study

area is located in the sesiid climatic zone of Nigeria and characterized by two distinct
seasons which are the hot dry season and a cool rainy season./Generta Ni ger i e
climate is characterized by the dry and wet conditions associated with the movement of
the InterTropical Convergence Zone (ITCZ) north and south of the equator. The Inter
Tropical Convergence Zone (ITCZ) appears as a band of clouds, usualberstorms

that circle the globe near the equator and Nigeria is located just north of the equator.
Mean daily maximum temperatures range from 29.2°C in July and August to 37.6°C in
March and April. The mean daily minimum ranges from about 11.7@eoember and
January to about 24.7°C in April and May. The sunshine hours range from about 5.1
hours in July to about 8.9 hours in November. Indeed, October to February usually record
the longest sunshine hours in the state.

In Bauchi State, the averageayly rainfall varied from 0.24 mm in February, the lowest
month of the year, to 299.88 mm in August, the highest month of the year. The rain was
observed to be highest in the months of August, when the peak rainfall is observed and
drops to 186.76 mm in ¢hmonth of September. The mean yearly maximum and
minimum temperatures for the State throughout the same climatic period as reported by
NIMET. The maximum monthly average is 37°C2 recorded in the month of April.
During field work, temperature was agjhias 42.70C with the lowest being 3€.9

Air and Noise Quality

Fifteen (15) different locations including control were considered for measured of air
quality, both within and outside the proposed GAll¥l project site. Measurements were
conducted on th7th of April 2024, which is for dry season. Ambient noise level

measurements were also carried out. These measurements were done in situ using Extech
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Digital Sound Level Meter at fifteen points including control. Particulates in sizes of
P.M2.5 and P.M10Overe detected in all the locations measuréde concentrations
ranged between 7ppm and 11lppm, and recording a mean value of 9.5ppm for P.M2.5;
and between 9ppm and 13ppm and recording a mean value of 11.5ppm. PM2.5 is more
likely to travel into and depdson the surface of the deeper parts of the lung, while PM10

is more likely to deposit on the surfaces of the larger airways of the upper region of the
lung. Particles deposited on the lung surface can induce tissue damage, and lung
inflammation. Measuredoncentrations of both PM2.5 and PM10 were within withing

the FMEnv limit of 250ppm at all the points measured.

Geology of the Area

The proposed AIH project site in Bauchi is located in northeastern Nigeria. This area has
a diverse geological compositiaiiue to its location within the Chad Basin and the
transition zone to the Basement Complex: the Basin Complex, Basement Complex,
Volcanic Activities, Mineral Resources, and Structural Features. Basement complex
dominates the southern part, basically arothrel Jos Plateau, and comprised of older
crystalline rocks such as granite, gneiss, and schist which often form rugged terrain and
are associated with mineral deposits like tin, columbite, and tantalite. Various activity has
occurred in the state, partiemly around the Jos Plateau region which has resulted to
ancient volcanic rocks and associated geological features like lava flows and volcanic ash

deposits.

Soil Study

A total of thirty (30 Nos) soil samples were collected within the proposed progeetrait

one (1No) control soil sample. At each sampled point, soil samples were collected at two
depths (615cm for top soil and 280cm for sub soil). This operation was carried out
with the aid of stainless steel Dutch auger. Each sample was collectachiniam foil,

labeled appropriately, and stored in a cooler. The samples were then transported to Abuja
Environmental Protection Board Laboratory (accredited by FMEnv.) in Asokoro District

of Abuja. The physicahemical characteristics of soil samplesaiied from thirty (30)
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points and one (1) control point within the study area aftesituilaboratory

measurement and analyses is summarized

Surface and Groundwater study

One (1) sample was collected from the stream for analysis to determine the physico
chemical factors, trace metal contents, microbiological status and productivity of the
stream. Concentrations of pH, temperature, conductivity and total dissolved sols (TD
were determine hsitu. Others parameters were analysed in the laboratory. They amongst
others includes turbidity, nitrate, sulphate, chloride, BOD5, COD, Oil and Grease and
various heavy metals etc.

Ground water sample were typically collected frohamddug well in Kuhu and from

the discharge line of a borehole in Malmo communities which are closest to the proposed
AIH project site. These samples were collected using 750ml plastic bottles, labeled
appropriately, preservemh anice pack and transped to AEPB Laboratory in Abuja for

laboratory analysis.

Vegetation
The vegetation cover of the study area is typical of Sudan savannah, comprising of
shrubs, grassland and trees, the vegetation cover is floristically diverse, with few tree

species and st shrubs.

ES.14SocicEconomic Environment
The immediate host communities are Kuhu, Malmo and Gubi. The people of the
communities are agrarian where people involved in crop farming (cultivation and
growing of crops) rearing of livestock, preservatioh farm produce, as well as
producing and maintaining of crops and farmland. The people engage in farming
activities for a livelihood because of their vast fertile land. Different varieties of crops are
produced in the area including rice, millet, sorgheowpea, groundnut, and soybeans.
Furthermore, livestock such as cattle, sheep, and goats are produced in the area. The
dominant language in the community is Hausa and Fulani Tribes. Meanwhile the Hausas

are more in number. While Islam is the dominant refigof the people.
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The majority of the local population are Muslim with only a small number identified as
Christian. Christian households were found in Gubi community accounted for just 3%.
Educational attainment in the Project location is generally lowh & large number of
survey respondents having no education and unable to read or write. The highest levels of
education were found in Gubi, with 5% of respondents obtaining some form of tertiary
education and a further 30% completing SSCE. Gubi alsddvaer residents with no
education (18%) and no residents that have only attended kindergarten.

The lowest levels of education attainment were found in Kuhu and Malmo, where two
thirds of respondents (61%) have no education and an additional 19% stoppeithgc

at primary school level. No one has a tertiary education and just 1% have some sort of
vocational training.

Religious education is important in most settlements around the Project location with an
average of 16% of r e s p scimodl.eTind settlemdnt of Kuthu n g
reported the highest level of attendance for religious schooling, with 45% of respondents
attended Qur 6éanic school | ocated inside
The rural nature of the project area, land is primarily used for crop farmahbvastock
rearing. Cropping is mostly mixed, and typically cultivated crops include maize, rice,
millet, and guinea corn. Slash and burn is used for site clearing, with areas of
regeneration used to feed livestock.

Being an agrarian community, farming ithe predominant occupation within the
proposed project area. Farming activities cut across alyemesand gender; majority

of the inhabitants who are in government employment are also involved in farming
during farming seasons as a means of supplentetheir earnings from their various

paid employment. Some of the crops grown include; guinea corn, maize, and tomatoes,

sweet pepper, cucumber among others.

Community Consultations/Stakeholder Engagement
The consultations served to provide stakeholders with information about the Project and
to gather information important to the ESIAtakeholder engagement is an ongoing

process of sharing project information, understanding stakeholder concerns, amdjbuildi
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relationships based on collaboratioStakeholder engagement is an-iadllusive,

interactive, systematic and continuous process, spanning the entire life cycle of a project,

in which stakeholders are engaged as active partners in establishing titeegraod

focus of a project, and not treated merely as the passive recipients of the project when

completed.

Information disclosure and consultation will be carried out throughout the preparation

period, construction period and operation period of tlogept, by laying primary focus

on the requirements (inclusiveness) of directly affected and vulnerable groups, such as

the elderly, women, physical challenged, etc. The list of categories of stakeholders

consulted arethe Federal Ministry of Environment, afSina State Ministry of

Environment, Katsina State Ministry of Agriculture & Livestock Development.

The following were also identified as stakeholders consulted

~

-

The paramount traditional Ruler in the identified Communities.

The Council of Chiefs in the @umunities.

The Women Leader.

The Representatives of the Youths.

The Representative of the farmers.

All the Project Affect People within the SAPZ project.

The Honourable Councillor representing the political wards within the host
communities

The Representiae of the host Local Government Areas

ES.15Potential and Associated Impacts of the Project

Positive Project Impacts

1

T
T
T
1

Provision of accommodation

Increase in Income from Transportation

Increase in Income from Employment

Project Supporting Incom@enerating Service Activities

Increased Trading of Local and National Materials
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Skills Acquisition and Training for Workers from Local Communities
Negative Impacts
U Influx Related Impacts
- Increase in price of goods and services mostly during construction
- Changes in social and cultural structure/situation
- Increase in social pathologies (crime, prostitution and others)
- Interference with archaeological and cultural resources
i Surface Water
Surface water contamination will arise from a number of sources inclutimg
following:
- Wash down of equipment during construction and operations
- Run off from the site during site preparation and construction
- Sanitary waste discharges from construction camp
- Oil leaks from machinery and vehicles
4 Groundwater
Groundwater resoues within the project area support the fresh water habitats in the area and
are a source of drinking water. Identified sources of contamination include wash
down from equipment during site preparation and construction.
& Noise and Air Pollution
There will ke increased noise and air pollution during general site preparation and
construction activities such as movement of workers and materials, operation of
combustion engines and various work site machinery.
4 Solid and Liquid Wastes
Preoperations activities Wilead to generation of solid and liquid wastes, which have the
potential to exacerbate the existing poor waste management condition in most of the
project areas. Excavated materials also need to be handled properly to avoid
environmental pollution.
i HeavyPlant Operations
Adverse impacts associated with plant operations include: Increased air emissions, increased

ambient noise and Increased effluent discharge into the water bodies
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Public and Community Health
Public and community health impacts of the pcogre mostly pollutionrelated such
as air emissions and noise, and those associated with influx.
Influx related impacts of concern are traffic, psychosocial factors, accidents spills and fires.
{ Occupational Health
A number of potential and associatedtcupational health impacts were also
identified. These include: Owexertion, Slips and Falls, Working at Heights, Struck
by Objects, Moving Machinery, Confined Spaces, Excavations, chemicals and dust.
{ Cumulative Impacts
Cumulative impacts of concern dfese associated with air emissions, ambient noise, and

effluent discharge.
ES.16Mitigation Measures

Mitigation for Influx Related Impacts
- Employ casual, unskilled labour primarily from local communities;
- Give priority consideration to qualified locadmmunities for hiring of workers;

Mitigation for Transportation Impacts
- Ensure that as much as possible, all heavy duty trucks working on the project move
at off peak hours;
- Implement a Journey Hazard Management Plan for both road and water

transportation associated with the project;

Mitigation for Impacts on Surface Water

- Store oil and grease and other chemicals in leak proof containers within an effective
contained area,;

- Construct drainage lines where necessary on the site;

- Ensure that ruoff from the site is channeled through sediment/ silt traps before

discharge into nearby water bodies;
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Mitigation for Physical and Economic Displacement

- Notify potentially affected persons of project activity and affected routes;

- Implement livelihood comgnsation and enhancement programme for any project
affected persons (PAP). The program shall also include a grievance mechanism.

- Integrate the people on the project

Mitigation for Vibration and Noise Impacts

- Adopt noise attenuation measures suchnatallation of acoustic mufflers on large
engines and equipment;

- Provide soundnsulated control rooms with noise levels below 60 dBA,

- Provide hearing protection to all workers on site; and

Mitigation for Air Emission Impacts

- As much as possible ensutetuse of modern equipment that minimize emission of
air pollutants; service equipment regularly.

- Ensure that excavation, handling and transport of erodible materials shall be avoided
under high wind conditions;

- Where possible, ensure that soil stockpslesll be sheltered from the wind,;

Mitigation for Solid Waste Impacts
- Pursue a waste minimization and utilization strategy;
- Engage governmen@approved and reputable waste management firms in waste

handling and disposal;

Mitigation for Liquid Wastes and Discharge impacts

- Ensure sewage generated at the temporary construction acgfiected in a closed
system comprising a conservancy tank to separate solid materials from liquid wastes.
The liquids would then be piped to a holding tank;

- Ensure that the @tractor(s)on-site engage the service of a certifiekird-party
waste disposal contractor to collect waste from the tanks on a regular basis and treat

the sanitary waste offsite;
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Mitigation for Health Impacts of Sanitary and Solid Waste
- Implement &Contractors Sanitation Plan for the project;
- Require its contractors to provide HSE induction training to all workers engaged on

the project.

Mitigation for Communicable and Non-Communicable Diseases impacts

- Conduct periodic health awareness campaignSTd@s especially AIDS, and support
safe sex initiatives;

- Provide adequate medical facilities for all construction workers.

Mitigation for Psychosocial Impacts

- Inculcate induction training into employment programme to intimate new intake with
the culture ad religious belief of the people;

- Maintain and implement a Drug and Alcohol Policy for all aspects of the project,

- Support antdrug crusades and campaigns in the area;

Mitigation for Occupational Health Impacts

- Requires that all its Contractors devetopl implement HSE Plans for their activities;

- Review all contractor HSE plans prior to contract award;

- Ensureall contractors staff are trained on basic safety procedures and emergency
response procedures and environmental issues;

- Require that contractormaintain emergency and first aid facilities at strategic
locations throughout the project area;

Mitigation for Moving Machinery impacts

Project managers shall require that contractors implement the following prevention and

protection measures for all woakeas with exposure to hazards of movimachinery:

- Plan segregate location of vehicle traffic, machine operation, and walking areas, and
controlling vehicle traffic through the use of eway traffic routes;

- Establish and enforce speed limits, andsae trained flagpeople wearing high
visibility vests or outer clothing covering to direct traffic;

- Ensure moving equipment is outfitted with audible bapkalarms;
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ES.18Environmental Management Plan (EMP)

The goal of this EMP is to ensure full complianc wi t h proj ect 6s HSE
mitigation and other commitments made in the ESIA. It outlines the actions necessary to
attain this goal, and describes the means, time frames, and designation of responsibility
required for compliance and conformandéhe project managers shall execute the
comprehensive EMP to achieve health, safety, and environmental (HSE) regulatory
compliance objectives, institutional responsibilities and other related commitments for

the proposed activities.

Estimated cost for therequired ESMP actions
Generally, this ESMP provides a roadmap for implementation of enhancement and
mitigation measures of the impacts identified by this ESIA. It comprises of the expected
effectiveness of the proposed mitigations measures, the freqoaewtych they are to be
applied, the responsible parties involved, and the minimum estimated cost for the
required actions as presented in chapter seven. The estimated cost summary for the
ESMP implementation are as follows:
1. Environmental and Social Managent Plan for the proposed HUB Project
N150,000,000.00
2. Environmental and Social Management Plan for the proposed ATC Projects
N66.500,000.00
3. Proposed Training Program for the Implementation of ES¥8,000,000.00

ES.19Decommissioning Plan

Before decommissioning, project managers shall develop plans that include the
following:

1 Identification of components of the project that shall be removed,;

1 The choice of environmentally sound methods for removalses recycling or

disposal of special wastesatrmay arise from the decommissioning process;
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1 Expressly outline the time frame/schedule for the decommissioning and post
decommissioning process, and communicate the salBSEFPA and other relevant

regulatory agencies as well as the affected or concgersdns and groups;

ES.20Conclusion

Conclusions and Recommendations

Based on the assessments, the Katsina SAPZ Project is predicted to have economic and
social positive impacts at the site preparation, site development, and operational stages
which include job creation, improvement of local economy, profitable use of land and

land resources, capacity building, communal participation, capacity building, increased
infrastructure development, reduced loss of farm yield, increase in revenue generation,
atraction of FDIs, contribution to FOREX, increased urbanisation, CSR to host
communi ty, i mpr ovement i n food security,

Recommendations to enhance these positive impacts are contained in the report.

On the other hand, theegative impacts predicted by the assessment are mostly
environmental and social. They include impacts on the ecosystem, pollution, waste
generation, increase in storm water -uffy predisposition of soil to erosion, risk of
accidents, noise generationtaffic generation, increased pressure on community
infrastructure, increased risk of diseases, occupational/industrial hazards to workers,
increased water demand, increased power demand, increased risk of gender based
violence and harassment, increased w$ crime and juvenile delinquency, threat to
community culture,and risk of child labour. Mitigation measures to mitigate these

negative impacts are proposed in the report.

The ESIA also proposes the following recommendations:
1. The establishment of ageate institutional capacity, including the recruitment and
training of a competent Environmental Control Officer, to ensure compliance with
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the proposed ESMP as well as the daily operations during the site preparation and
development stages of the ProoegsHub and to form part of the Hub
Management during the operation stage.

2. The conduction of Resettlement Action Plan fioe proposed ATCs located in
Azare community of Katagum LGARampacommunity of Darazo LGAAlkaleri
community of Alkereli LGAand Gaaimcommunity of Dass LGA, Bauchi State.

3. The requirement of all other farm holdings and industries that shall operate within
the SAPZ to present sispecific EIA reports in accordance with national

legislations.
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CHAPTER ONE

INTRODUCTION

Background Information

The Federal Government of Nigeria recently launched the Nigeria Special Agro
Industrial Processing Zones (SAPZ) programme to achieve greater economic
diversificationandpromotelong-term sustainable development. The SAPZ programme is

a five-year programmebeing implemented by the Federal Government of Nigeria (FGN)
in partnership with the African Development Bank (AfDB), the International Fund for
Agricultural Development (IFAD), Islamic Development Bank (IsDB), State
Governments and Private Investorshe participating States.

The SAPZ programme is designed to develop multiple clusters of Agricultural
Transformation Centres (ATCs) and Agralustrial Hubs (AIHs) within major clusters

of high agricultural production, where functional infrastructures fikads, power, water,
communication are provided to attract private investment into moderrpeaagessing

and value addition to locally produced crops, livestock and related agribusiness activities.
The SAPZ programme is aligned with the national pdicd priorities. It seeks to
sustainably contribute to poverty alleviation, hunger and inequality while providing
opportunities for economic diversification, job creation, building climate resilience and
improved livelihoods in Nigeria. It will contribute rural infrastructure development,
improved access to agricultural markets, increased farm productivity, adoption of modern
agricultural technology as well as smart climate agricultural production and processing
practices. Additionally, it will also cdnbute to increased value addition in agro
processing, increased skills acquisition and job creation, for all actors along the value
chain, including the smallholder farmers (out growers), women and youth. This is in
compliance with the Environmental ImgaAssessment (EIA) Act Cap E12 LFN 2004,

the World Banks Operational Policy 4.01: Environmental Assessment (1999, revised
April 2012) among others. An Environmental and Social Impact Assessment (ESIA)

study becomes an obligation for the approval of tlep@sed SAPZ project. In view of
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the above, Bauchi State Government (BASG) engaged Fahamu Nigeria Livated
Environmental Consulting Company duly registered and accredited by the Federal
Ministry of Environment (FMEnv) to carry out a comprehensive Emvirental and
Social Impact Assessment (ESIA) for the proposed SAPZ project in Bauchi State.

1.2 Project Components

The SAPZ has three components as captured by the Project Appraisal Document (PAD)
and the Environmental & Social Management Framew@ESMF). The project
components and key activities under each of them are:

Component 1Infrastructure Development and Management for Agrindustrial

Hubs

The SAPZ programme will comprise of an Agramustrial Hub (AIH) and a number of
Agricultural Transformation Centres (ATCs), strategically located within the production
area to serve as aggregation points to accumulate products from the community to supply
the AlHs for further value addition or send to Centres of great demand for distribution
and retail to consumers. During this Phase, the FGN and AfDB will support thp eét

the AlHs. Support for this component is AfBRd and fully developed in the BfB 6 s
Programme Appraisal Report (PAR).

Component 2 Agricultural Productivity, Production, Market Linkages and Value

Addition in SAPZ Catchment Areas

Under this component, SAPZ6s objective is
growers) and mall operators to increase their productivity and capacity to add value to
raw materials on a profitable and environmentally sustainable basis; and (ii) link them to
the additional market outlets offered by the AlHs,-taers supplying the local and
national market who operate in the target area, and small processors/traders supplying the
local markets, including primary processors operating in the ATCs; iii) enhance the
resilience and adaptive capacity of smallholder farmers to climate change. Activities
under component 2 will be organized around threecsumbponents: (2.1) Agricultural
market linkages and value addition; (2.2) Smallholder productivity enhancement; and
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1.3

(2.3) Access to finance and financial inclusion, including access to green agricultural
investments facilitated through Inclusive Green Financing initiative (IGREENFIN) to
support farmers in adopting and implementing climate change adaptation and best
mitigation practices and solutions.

Component 3Policy and Institutional Development Sygort

The objective of component 3 is to support the development of enabling policies,
legislation, and regulation for SAPZs in Nigeria to create conducive business
environment for private sector investment and to address inefficiencies and market
failures in agricultural value chains. AfDB will support the development of enabling
policies and regulatory framework for Aghodustrial Zones. Through support for the
setup of Commodity Alliance Forums, IFAD will focus on: i) facilitating local policy
dialogueand influencing local investments for inclusive and conducive market linkages;
i) strengthening quality control, grading and standardization systems; and iii) supporting
the establishment and strengthening of community conflict management mechanisms for
sustainable investments. Under this component, IGREENFIN II funding will also
promote policy dialogue and advocacy to support the creation of an adequate policy
framework for green agriculture projects, to increase commercially bankable projects,
and to engre sustainability.

Component 4 Programme Coordination and Management
This component will ensure that the programme is efficiently and effectively managed to

achieve expected results.

The Proponent

Bauchi State Government is the proponent of the proposed SAPZ programme driven by
Ministry of Agriculture, Bauchi State. The State is an agrarian State with vast fertile soil
as an added advantage for agricultural production. The major crops include mcaize
millet, groundnut and guinea corn. Irrigation farming is practiced and supported by the
use of Waya dam in Bauchi Local Government Area. Cattle and other livestock are also

3
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reared in the State. Bauchi State is among the 22 States of the Fedtraitibave
submitted expressions of interest to be hosted and assessed for onboarding onto the

second phase of the SAPZ Programme.

Geographic Location and Description of Bauchi State

Bauchi State was created in 1976 and covers an area of Gj6afe kilometres. The

State shares border with Yobe State to the NBdkt, Jigawa State, to the Nokiest,

Kano and Kaduna States to the West, Plateau and Taraba State to the South and Gombe
State to the East. It lies within the tropical climatic zaiid marked wet and dry season

with Average Annual rainfall depth varying from 700mm to 1300mm. Bauchi is basically
composed of crystalline rocks in Nigeria basement complex. The proposed designated
land for the SAPZ AIH project was the famous Gubi Ddaym which was popularly

called Gidan Madara. The total land size for the Gubi Dairy Farm project was 800
hectares, which was meant to serve as ranching farm and same time house the milk and
meat production. The Dairy farm operated between 198992 andcollapsed in the

1990. As the result of poor management and change from civilian to military rule, the
farm did not record any meaningful profit, but just deficit and that contributed to its total
collapse in operation, and later folded up. This phaskeoproject represents the Phase

2 of the SAPZ Project and accounts for an area of 150ha out of the 800ha of land

belonging to Gubi Dairy Farm.

The proposed ATCs centers are distributed in each of the three (3) senatorial zones of
Bauchi State with theiralue chain commodities as highlightedTiable The three (3)
Senatorial Zones which are North, South and Central zones represents each of the ATC
centres. The Nortlzone representAzare community in Katagum LGAwith a total
landtake 0f34.24ha SouthzonerepreseniAlkaleri and Galam communities Alkaleri

and Dasd.GAs with a total landtake of 6ha and 19.16ha respective; wheleCentral
zonerepresenRampacommunityin Darazo LGAwith a total landtake of 15.17h@he
proposed ATC centers are identifiedsed on the availabilitgnd connectivity in the

identified locations.
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Table 1: Proposed ATCs location and Priority Value Chains

Source: Field work, 2024
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Figure 2. Map of Bauchi State showing LGAs and the propéJecis project locatios highlighted in
red
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1.5 ESIA Obijectives

The key objectives of this ESIA study are to generate environment and social baseline
information within the study environment and affected communities before the
implementation of the project. In line with statutory requirements for environmental
protecton in Nigeria, the proposed ESIA study has been carried out:

1 To gather all necessary data from secondary sources, field survey and sampling on
socioeconomic, health, biophysical and cultural components of the host
communities for establishing the enwiroental baseline condition of the project
area.

1 To assure the Federal, State and Local Governments as well as stakeholders, that
proactive environmental actions shall be incorporated in project design,
installation, construction and operation phases ®ptioject;

1 To identify all environmental aspects of the proposed project that may interact
positively or negatively with the environment;

1 To make appropriate recommendations to prevent, reduce or control identified
potential and associated impacts;

1 To develop Environmental Management Plan (EMP) and procedures for effective
and proactive environmental management throughout the project life cycle;

1 To achieve a positive mutual trust and understanding between host communities
and the proponent.

1 To achieve positive public perception about this project through effective
communication as a necessary tool to avoid conflicts (legal and physical).

1 To comply with all the relevant sections of national and international
environmental laws, regulationsdaguidelines on project development.

1 To provide all necessary data/ evidence that will form basis for the preparation of
the Environmental Impact Statement (EIS) of the project.
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1.6 ESIA Scope of Work

The scope of study includes:

Project screening and site visit;
Preparation of Terms of Reference (ToR) in accordance with regulatory
guidelines;

1 Review of national and international environmental regulations guiding the
project;

1 Consultations with regulators and other relevaakeholders concerned with the
proposed project;

1 Extensive and comprehensive literature review specific to the project site to
obtain background information on the environmental characteristics of the area;

1 Impact identification, prediction, interpréitan and evaluation from project
activities;

1 Development of an effective mitigation/ ameliorative measures and monitoring
programmes for significant impacts;

1 Development of comprehensive Environmental Management Plan covering the
project life cycle;

91 Development of best conceivable plans for restoring the environment after
decommissioning of the proposed project

1 EIA reporting following Federal Ministry of Environment (FMEnv) guidelines

and procedures as well as public disclosure.

1.7 Approach and Methodology

The methodology for the preparation of the ESIA was in line with the World Bank
Safeguard Policies Operational Policy on Environmental Assessment (OP/BP 4.01) as
well as the Nigerian Environmental Assessment guidelines and procedures. The
preparation ofthe ESIA was specifically guided by the Environmental and Social

Management Framework (ESMF) prepared for the SAPZ project. A multidisciplinary
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approach was employed in order to holistically address all pertinent aspects of the
proposed project on the bioysical and soci@conomic environment of the project area.
A summary of blend investigative method used to acquire the-scolmomic data is as
follows:
1 Review of existing data;
1 Reconnaissance survey to identify project affected communities and rto ale
communityobés | eaders on the activities
1 In-depth interviews with leaders of communities as well as key investors in the
value chains segments of the project areas;
1 Focus Group Discussion (FGDs) with men, women, youths andagpraffected
persons in the focal communities;
1 Field observations using strategic instruments and devices to record and note
observations and detections by the consultants and interviewers;
1 Structured questionnaire to acquire needed baseline informaxtid perceptions
of people using simple random sampling techniques;
1 Population assessment using combined field survey and 2006 census figures by

the National Population Commission (NPC).

Well designed and sectionalized questionnaires were admadsterhouseholds within

the project communities and from it the seemnomic status of the people was deduced
after analysis. A typical questionnaire has plain questions, which comprises issues of
existing livelihood opportunities, income, gender chanmastics and other demographic,
physical and social infrastructure. Series of consultations were also held with
stakeholders on issues of traditional administrative system, existing formal and informal
redress mechanisms; concerns of the project affectesoms using Focused Group
Discussion (FGD). The minutes of the consultations were written and presented in the
Annexure. All the communities and villages affected by the projects were considered in

the socieeconomic studies.

11
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1.8 EIA Procedural Guidelines

This procedure prescribes the steps to be followed in the EIA process from project
conception to commissioning and post commissioning impact mitigation, to ensure that
the project is implemented with maximum consideration éiovironment. This ESIA
study was conducted in compliance with this guideline. The Federal Ministry of
Environment (FMEnv) developed guidelines to be used by project proponents in
conducting ESIA, in compliance with the EIA Act. Accordingly, the EIA preces
illustrated in Figure 1.3 shall be followed sequentially as outlined in the procedural

guideline.
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1.9

191

1.9.2

Administrative Institutions and Legal Framework

The study was carried out in accordamgth the regulations, guidelines and standards of
the Federal Ministry of Environment, Bauchi State legislations on the environment and
all other applicable National legislatigrend International Agreement and Convention to
which Nigeria is a signatory’he synopsis below is some of the legal and administrative
instruments on which the preparation of this ESIA was premised.

National Environmental Legislation

In Nigeria, there are several national laws, regulations and standards, which seek to
protect the natural environment and assure sustainable development in the country. A
number of these regulatory instruments were developed following the Koko toxic waste
episode of 1987, which led to the promulgation of the Harmful Waste Act No. 42 of 1988
and the establishment of the Federal Environmental Protection Agency (FEPA). Laws
establishing some government agencies also contain provisions to ensure environmental

protection as development progresses.

Federal Ministry of Environment Regulations

The Federal Government of Nigeria promulgated the Federal Environmental Protection
Agency (FEPA) by Act No. 58, 1988, CAP. E12 L.F.N. 2004. The Act establishes the
Feceral Environmental Protection Agency with the responsibility of protecting and
preserving the environment, monitoring and assisting in the enforcement of
environmental laws and eaperating with relevant authorities on matters and facilities
relating to emironmental protection. The Federal Ministry of Environment, (FMEnv)
upon establishment in 1999, took over the powers and functions of the Federal
Environmental Protection Agency (FEPA).

The Minister for Environment is empowered to establish standards ertairc
environmental areas like water quality, effluent limitations, air quality, atmospheric
protection, ozone protection, noise control, and control of hazardous and waste removal

methods by virtue of the provisions of the defunct FEPA. In exercise g@oiver, the
14
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Ministry had since made about 20 Guidelines by way of Regulations for different aspects

of environmental protection and preservation.

National Policy on the Environment

Environmental management in Nigeria is based on the National Policyhen t
Environment (1989), revised in 1999 and 2017. The Policy states that Nigeria is
committed to safeguarding the country's natural and built environment for the use of
present and future generations. This commitment demands that efficient resource use and
the reduction of environmental impacts be a core requirement of all developmental
activities. The strategic objective of the Policy is to coordinate environmental protection

and natural resources conservation for sustainable development.

National Guidelnes and Standards for Environmental Pollution Control in Nigeria,
1991
This represents the basic instrument for monitoring and controlling industrial and urban

pollution.

S. I. 9 National Environmental Protection (Pollution Abatement in Industries and
Facilities Generating Wastes) Regulations, 1991

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

and contingency plan by indussi.

S.1.15 National Environmental Protection (Management of Solid and Hazardous
Wastes) Regulations, 1991

This Statutory Instrument regulates the collection, treatment and disposal of solid and
hazardous wastes from municipal and industrial sourcegiaesl a comprehensive list of

chemicals and chemical waste by toxicity categories

15
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EIA Act CAP E12 LFN 2004

The EIA Act is the primary Act governing EIA studies in Nigeria. It was promulgated to
enable the prior consideration of an EIA on specifiedipudd private projects. The Act

sets out the procedure to be followed and methods to be used in undertaking an EIA.
Section 2(2) of the Act requires that where the extent, nature, or location of the proposed
Project or activity is such that it is likely to significantly affect the environment, an EIA
must be undertaken in accordance with the provisions of the Act.

Secton 55 of the EIA Act provides for the maintenance of a Public Registry to facilitate
public access to records relating to environmental assessments. Public review to which
interested members of the public are invited to provide comments on the EIA of a
proposed project is a key part of the approval process by the Federal Ministry of

Environment.

National Environmental Impact Assessment Procedural and Sectoral Guidelines

In response to the promulgation of the EIA Act, the Federal Ministry of Environment
developed National EIA Procedural Guidelines and other sets of guidelines on various
sectors of the national economy. Applicable to this study is the EIA Sectoral Guidelines
for Agricultural Sector.

The guidelines have been developed by the Federal Miro$tEnvironment to assist
proponents in conducting a detailed environmental and social assessment of all new
major projects within the agricultural sector in Nigeria. This EIA study has taken into
consideration the relevant provisions of the guidelinesluding the applicable

mitigation measures.

1.9.3 National Environmental Standards and Regulations Enforcement Agency
(NESREA) Act, 2007
Administered by the Ministry of Environment, the National Environment Standards and
Regulations Enforcement Agency (NESREA) Act of 2007, repealed the Federal

Environmental Protection Agency (FEPA) Act. It is the embodiment of laws and
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regulations focusedrothe protection and sustainable development of the environment
and its natural resources. The following sections are worth noting:

- Section 7 provides authority to ensure compliance with environmental laws, local
and international, on environmental sahdn and pollution prevention and
control through monitory and regulatory measures.

- Section 8 (1)(K) empowers the Agency to make and review regulations on air and
water quality, effluent limitations, control of harmful substances and other forms
of envronmental pollution and sanitation.

- Section 27 prohibits, without lawful authority, the discharge of hazardous
substances into the environment. This offence is punishable under this section,
with a fine not exceeding, N1, 000,000 (One Million Naira) andmprisonment
term of 5 years. In the case of a company, there is an additional fine of N 50,000,
for every day the offence persists.

This project will comply with NESREA regulations, including conducting EIA,
environmental audit every three years mafmmissioning, obtain permit before

disposing hazardous wastes, etc.

Regulations (under NESREANational Effluent Limitation Regulations

A Section 1 (1) requires industry facilities to have -mofiution equipment for the
treatment of effluent.

A Section 3 (2) requires a submission to
treated effluents.

A National Environment Protection (Pollution Abatement in Industries and Facilities
producing Waste) Regulations (1991).

A Section 1 Prohibits the releasf hazardous substances into the air, land or water of
Nigeria beyond approved limits set by the Agency.

A Section 4 and 5 requires industries to report a discharge if it occurs and to submit a

comprehensive list of chemicals used for production to thengy
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National Environmental Regulations

Section 34 of the NESREA Act, 2007 empowers the Minister of Environment to make
regulations for safe and sustainable environment. In exercise of this power, the minster
issued the national environmental regoias covering all sectors of development. The
regulations relevant to the project are as follows:

o National Environmental Protection (Effluent Limitation) Regulations, 1999,
makes it mandatory for industries to install grailution and pollution abateme
equipment on site. The regulation is specific for each category of waste generating
facility with respect to limitations of solid and liquid discharges or gaseous
emissions into the environment.

o National Environmental Protection (Management of Solid Hazardous Waste)
Regulations, 1999, defines the requirements for groundwater protection, surface
impoundment, land treatment, waste piles, and landfills. It describes the
hazardous substances tracking program with a comprehensive list of acutely
hazardos chemical products and dangerous waste constituents. It also states the
requirements and procedure for inspection, enforcement and penalty.

o Pollution Abatement in Industries Generating Wastes Regulations imposes
restrictions on the release of toxic samstes and stipulates requirements for
pollution monitoring units, machinery for combating pollution and contingency
planning by industries, submission of lists and details of chemicals used by
industries to FMEnv, permits for the storage and transportatiomarmful or
toxic waste and the waste generatoros

The Act also provides regulations on strategies for waste reduction, permissible limits of
discharge into public drains, protection of workers and safety requirements,
environmental audit (orenvironmental impact assessment for new industries)

requirements and penalties for contravention.
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1.9.4 The Nigerian Urban and Regional Planning Act CAP N138, LFN 2004
The Urban and Regional Planning Act is aimed at overseeing a realistic, purposeful
planning of the country to avoid overcrowding and poor environmental conditions. In this
regard, the following sections become instructive:

- Section 30 (3) requires a buig plan to be drawn by a registered architect or
town planner.

- Section 39 (7) establishes that an application for land development would be
rejected if such development would harm the environment or constitute a
nuisance to the community.

- Section 59 mkes it an offence to disobey a staprk order. The punishment
under this section, is a fine not exceeding N10,000 (Ten thousand naira) and in
the case of a company, a fine not exceeding N50,000.

- Section 72 provides for the preservation and plantingeafstfor environmental
conservation. The project shall be implemented in line with requirements of this

Act, including obtaining development permit from Bauchi State Government.

1.9.5 Water Resources ACT, CAP W2, LFN 2004
The Water Resources Act targeted at developing and improving the quantity and
quality of water resources. The following sections are pertinent: Section 5 and 6 provides
authority to make pollution prevention plans and regulations for the protection of
fisheries, flora and fauneSection 18 makes offenders liable, under this Act, to be
punished with a fine not exceeding N2000 or an imprisonment term of six months. He
would also pay an additional fine of N100 for everyday the offence continues.

1.9.6 Land Use Act Cap L5, 2004
Land Use Act No. 6 was enacted in 1978 (revised in 1990 and Z0@&)Act vests all
land in the urban areas of each state under the control and management of the governor of
the state. The governor of the state holds the land in trust for the peoptestdtthand is
solely responsible for the allocation of land in all urban areas to individuals who reside in
the state and to organizations for residential, agricultural and commercial purposes. All

other land in the state subject to conditions under #redlUse Act is under the control
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1.9.7

1.9.8

1.9.9

and management of the local government. The Act divests traditional owners of land and
vests such land in the state governor for the benefit and use of all Nigerians. It provides

the processes through which land may be inediby the Federal Government.

Harmful Waste (Special Criminal Provisions) ACT CAP H1, LFN 2004
The Harmful Waste Act prohibits, without lawful authority, the carrying, dumping or
depositing of harmful waste in the air, land or waters of Nigeria. The following sections
are notable:
- Section 6 provides for a punishment of life imprisonment for otfenids well as
the forfeiture of land or anything used to commit the offence.
- Section 7 makes provision for the punishment accordingly, of any conniving,
consenting or negligent officer where the offence is committed by a company.
- Section 12 defines éncivil liability of any offender. He would be liable to
persons who have suffered injury as a result of his offending act.
The project will generate wastes including construction wastes and transformer oils at
substations and other harmful wastes. These wastes shall be handled, treated, and

disposed of in accordance with the relevant requirements of this Act.

The Forestry Act

The principal legislation in force for the regulation of the forest sector is the Forestry Act
1958. The Forestry Act CAP 51 LFN of 1994 prohibits any activity that may lead to the
destruction of or cause injury to any forest products, fapestth or forest property. The

project area does not fall within any protected or reserved forest.

The Endangered Species Act, CAP E9, LFN 2004
This Act focuses on the protection and ma
their speciesn danger of extinction as a result of over exploitation. These sections are
noteworthy:
- Section 1 prohibits, except under a valid license, the hunting, capture or trade in
animal species, either presently or likely, in danger of extinction.

- Section 5 dfines the liability of any offender under this Act.
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- Section 7 provides for regulations to be made necessary for environmental
prevention and control as regards the purposes of this Act.
Certain sections of the line route of this project, will passugjin natural areas that serve
as wildlife habitats which will be impacted by the project. Hence, the project activities

shall be carried out to comply with relevant provisions of this Act.

1.9.10 The Factories Act, 1987 (Factory Act cap 126, LFN, 1990
The factories Act, as contained in the Laws of the Federation of Nigeria 1990, seeks to
legislate, and regulate the conduct of health and safety in the Nigerian workplaces. It was
enacted in Junel987 with the desire to protect the workers and otfesspyoals against
exposure to occupational hazards. The director of factories at the Federal Ministry of
Employment, labor and productivity is responsible for the administration of the
provisions or requirements of this Act. Section 13 allows an insp&ctake emergency
measures or request that emergency measures be taken by a person qualified to do so, In
cases of pollution or nuisances.
This Act deals with working conditions at work sites, including construction sites, such as
the type to be undekan under the Project. Hence, the occupational health and safety
requirements applicable to construction sites, as well as other work sites to be used by the
project shall be subjected to the provisions of this Act.

1.9.11 Labour Act - CAP. L1 L.F.N. 2004
This Act deals with labour issues, including payment of wages, recruitment, discipline,
employee welfare, employment of women and child labour. Sections 54 to 58 which deal
with employment of women, prescribed periochbtence from work for nursing mothers
and allows her half an hour twice a day during her working hours to attend to the baby for
a period of up to six months after she resumes work. Section 55 also exempted women
from night work, except when they are emyd as nurses. Sections-69 deal with

employment of young people.
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1.9.12 Public Health Law CAP 103 LFN 1990

1.9.13

Public Health Law (L.N47 of 1955, Cap 103) provides justification for the execution of
developmental projects under guidelines that promogealtin by protecting the
environment and safeguarding the health of humans.

Wor kerso6 Compensation Act, 1987

The Act to make provisions for the payment of compensation to workmen for injuries
suffered in the course of their employment. The compulsory insurance covers employees
for injury or death resulting in the course of work or in work places. All types dées®r

are covered including working under a contract of service or apprenticeship with an
employer, whether by way of manual labour, clerical work or otherwise, and whether the
contract is expressed or implied, is oral or in writing. The project will empbtly skilled

and nonskilled labour and shall be subject to this law as applicable.

1.9.14 Child Rights Act 2003

1.9.5

The Childbds Rights 2003 was enacted by the
of Ni geri a, 31lst July 2 00 AND AROTECTsTHE® AN AC
RI GHTS OF A NI GERI AN CHI LD; AND OTHER REL
mainly on survival which includes the rights of the child to life, good health, balance
nutrition and related matters, Key Household Practices (KHHP).
- Development which indude the development of the child, spirit, soul and body
- Protection, which include protection of the child from child labour, child trafficking,

ritual killing, sexual, physical, emotional abuses and neglect.
- Participation, which include the right othe child to be involved in matters that

concerns them.

National Gender Policy 2006
The main goals of this policy are:
- Commitment to gender mainstreaming as a development approach and tools for
achieving the economic reform agenda, evidebesed planning, value -re

orientation and social transformation.
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- Recognition of gender issues as central to and critical to the achievement of
national development goals and objectives and a requirement for all policies to be
reviewed to reflect gender irigations and strategies as contained in the gender
policy and implementation modalities specified in the National Gender Strategic
Framework;

- Realization that effective and results focused policy implementation demands a
cooperative interaction of all akteholders. Promotion and protection of human

rights, social justice and equity.

1.9.17 Federal Ministry of Agriculture and Food Security (FMAFS)
The Federal Ministry of Agriculture and Food Security (FMAFS), formerly known as the
Federal Ministry ofAgriculture and Rural Development (FMARD), was established in
1966 with a clear vision to ensure food security and promote agricultural sustainability in
Nigeria. With a focus on empowering farmers, facilitating market access, and promoting
sustainable prices, we strive to cultivate a resilient and prosperous agricultural sector.
The Federal Ministry of Agriculture and Food security is responsible for the formulation
and i mplementation of policies and strate
sufficiently provide food for an increasing population, adequate supply of raw materials
to a growing industrial sector, effectively expand the market for crop, livestock, agro and
agroallied products, continually create employment opportunities, and telywi
diversify the economy, for national development.
The Ministry provides resources to the sector for the implementation of various projects
and programmes. The efforts is complemented with the support and funding from donor
partners in the implementatioof various agricultural projects and programmes in the

country.

1.9.16 Federal Ministry of Agriculture and Rural Development (FMARD)
The Federal Ministry of Agriculture and Rural Development (FMARD) has the
administrative power to regulate agriculturakearch, agriculture and natural resources,
forestry and veterinary research all over Nigeria. Since its establishment in 1966, the

Ministry has been mandated to optimise agriculture and integrate rural development for

23

auchi SAPZ ESIA Draft Report
SIA for Bauchi Special A¢mdustrial Processing Zone Prepared
or Bauchi State Government



the transformation of the Nigeriatonomy, attain food security, and position Nigeria as

a net food exporter for soeeconomic development.

To carry out its mandate, the Ministry develops and implements policies that are directed
toward the key areas of interest in the agricultural setteese policies are the synthesis

of the framework and action plans of the Government designed to achieve overall
agricultural growth and development.

The current agricultural policy being adopted by FMARD is the Agriculture Promotion
Policy (20162020)

Agriculture Promotion Policy (2016&020)

The Agriculture Promotion Policy (APP), also referred to as The Green Alternative, is the
outcome of an intensive consultative process between November 2015 and April 2016,
which involved multiple stakeholders.

The Agriculture Promotion Policy (APP) Palids founded on the following guiding
principles:

T Agriculture as a businessfocusing the policy instruments on a government
enabled, private sectéed engagement as the main growth driver of the sector.

1 Agriculture as key to longerm economic growth ansecurity focusing policy
instruments to ensure that the commercialization of agriculture includes
technologies, financial services, inputs supply chains, and market linkages that
directly engage rural poor farmers because rural economic growth willaplay
critical role in the country's successful job creation, economic diversity, improved
security and sustainable economic growth.

1 Food as a human righit focusing the policy instruments for agricultural
development on the social responsibility of governimerh respect to food
security, social security and equity in the Nigerian society; and compelling the
government to recognize, protect and fulfil the minimum degree of freedom of the
people from hunger and malnutrition.

1 Value chain approachi focusing he policy instruments for enterprise

development across successive stages of the commodity value chains for the
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development of crop, livestock and fisheries -sabtors, namely input supply,
production, storage, processing/utilization, marketing, and oopison.

T Prioritizing crops focusing policy on achieving improved domestic food security
and boosting export earnings requires a measure of prioritization.

1 Market orientation focusing policy instruments on stimulating agricultural
production on a sudgtable basis, and stimulating supply and demand for
agricultural produce by facilitating linkages between producers anthladfs,
while stabilizing prices or reducing price volatility for agricultural produce
through marketed price stabilization mechasms (commodity exchanges,
negotiated oftake agreements, extended fagate price undervalue chains
coordination mechanisms, agricultural insurance, etc.).

1 Factoring Climate change and Environmental sustainakilifpcusing policy
instruments on the stainability of the use of natural resources (land and soil,
water and ecosystems) with the future generation in mind while increasing
agricultural production, marketing, and other human activities in the agricultural
sector.

T Participation and inclusivessi focusing instruments on measures to maximize
the full participation of stakeholders, including farmer's associations,
cooperatives, and other groups, as well as-Somernmental Organizations
(NGOs), Community Based Organizations (CBOs), Civil Soci@tganizations
(CSO0s), development partners and the private sector.

T Nutrition-sensitive agricultuiie focusing policy instruments on addressing the
issues of stunting, wasting, underweight and other manifestations of hunger and
malnutrition with particulareference to the vulnerable groups, which include
children under 5, nursing mothers and persons with chronic illness and
disabilities.

T Agricultureds Li nKkidausiag palicytinstrumientd enrthe Sect c
connected relationship between agricidtand other sectors at federal and state
levels, particularly industry, environment, power, energy, works and water

sectors.
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1.9.17 National Agricultural Land Development Authority Act, 1992
This Act established the National Agricultural Land Development Authority with the
following objectives:

o Provide strategic public support for land development which presently constitutes
a major infrastructural development bottleneck hindering the dewelop of
viable economic farm holdings;

o Promote and support optimum utilization of Nigeria's rural land resources for
accelerated production of food and fibre;

o Encourage and support econoraize farm holdings and promote consolidation
of scattered fragmerholdings to generate net income from agriculture which is
aimed at sustaining living standards above the poverty line and thereby narrow
ruralurban income inequalities;

o Provide gainful employment opportunities for rural people, raise rural incomes
and mprove on the general living standards in rural areas;

o Expand productive capacity in agriculture and regain export capability in
traditional and noitraditional crops;

o Contribute significantly towards the attainment of a national food and fibre self
reliance, selfsufficiency and national food security through optimum utilization
of available abundant land resources which ensures minimum soil and
environmental degradation, while simultaneously promoting sustainable
agriculture;

o Facilitate appropriateosteffective mechanization of agriculture.

1.9.18 Standards Organization of Nigeria (SON) Act CAP 412 LFN 1990
This organization was established to do the following:
- to organize tests and do everything necessary to ensure compliance with standards
designated and approved by the Council;
- to undertake investigations as necessary into the quality of facilities, materials and
products in Nigeria, and establish a quality assurance system including

certification of factories, products and laboratories;
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- to ensure reference standards for calibration and verification of measures and
measuring instruments;

- to compile an inventory of products requiring standardization;

- to comply with Nigerian standards specifications;

- to foster interest in the recomn@ation and maintenance of acceptable standards
by industry and the general public;

- to develop methods for testing of materials, supplies and equipment including
items purchased for use of departments of the Government of the Federation or a
State and pvate establishments;

- to register and regulate standard marks and specifications;

- to undertake preparation and distribution of standards samples;

- to establish and maintain such number of laboratories or other institutions as may

be necessary for theerformance of its functions under this Act;

1.9.19 Nigerian Free Trade Zone Act No. 63, 1992
In 1992, the Nigerian Free Zone Act (Act No. 63 of 1992) was passed establishing the
Nigerian Export Processing Zone Authority (FMAFS). Free Trade Zones (FTZ), are
expanses of land with improved ports and/or transportation, ware housing facilities,
uninterupted electricity and water supplies, advanced telecommunications services and
other amenities to accommodate business operations. Under the FTZ system, enterprises
are exempted from customs duties, local taxes, and foreign exchange restrictions, and
qualfy for incentive® tax holidays, renfree land, no strikes or lockouts, no quotas in
European Union (EU) and United State (US) markets, as long as end products are
exported (although some portion can be sold in the domestic market). The FMAFS is
responsite for the regulation of FTZ operations. Its tasks involve policy formulation,
licensing and monitoring. The zones are governed by the FTZ Act which stipulates that
an extensive EIA must be carried out before the commencement of any major projects.
Under Section 8 of the Act [Nigeria Export Processing Zones Act 63, 1992], approved

enterprises operating within Free Zones shall be exempted from all Federal, State and
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Local Government taxes, levies and rate. Section 18 (1) further provides that all

legislative provisions pertaining to taxes shall not apply within Free Zones.

1.9.20 Nigeria Export Processing Zones Act (CAP N107 LFN 2004)
The institutional framework that governs the establishment of SAPZ programme falls
under the jurisdiction of NigeriaxEp o r t Processing Zones Autho
power conferred upon it by section 27 of the Nigeria Export Processing Zones Act, CAP
N107 LFN 2004 and of all other power enabling it in that behalf, Nigeria Export
Processing Zones Authority with trepproval of the Honorable Minister of Industry
Trade and I nvestmentso. The foll owing obje
SAPZ programme:
- Complement and enhance the provisions of the Nigeria Export Processing Zones
Act, 2004;
- Provide detds of regulatory and supervisory requirements necessary to promote
efficient and profitable operations in
- Facilitate the attainment of goals for which Free Trade Zones are established in
Nigeria;
These regulations shall takeepedence over the Investment Procedures, Regulations

and Operational Guidelines for free zones in Nigeria, 2004.

1.921: National Climate Change Policy for Nigeria (2021 2030)
The Federal Executive Council approved a comprehensive strategy policlymatte
change: the overarching objective of the policy is to promoteckrivon, highgrowth
economic development and build a climatsilient society through the achievement of
the following targets.
o Implement mitigation measures that will promote lowrbon as well as
sustainable and high economic growth;
o Enhance national capacity to adapt to climate change;
o Raise climate changelated science, technology and R&D to a new level that
will enable the country to better participate in international $fienand
technological cooperation on climate change;
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o Significantly increase public awareness and involve private sector participation in
addressing the challenges of climate change; and

o Strengthen national institutions and mechanisms (poliegislative and
economic) to establish a suitable and functional framework for climate change

governance

1.921: National Action Plan on Gender and Climate Change (2020)
This National Action Plan, based on a series of informed consultations with different
stakeholders, using inclusive participatory approaches (Government Ministries,
Departments and Agencies, women, youth, farmers, persons with disability, elderly
persons),moves from the need to guide the implementation of gender and climate
changerelated policies, strategies, programmes, negotiations and actions at Federal, State
and Local Government levels, as the negative impact of climate change is considered a
seriousthreat to the social and economic realities of people, especially women, living in
Nigeria.
This Action Plan covers the period 202025 and its priority sectors include:
Agriculture, Forestry and Land Use; Food Security and Health; Energy and Transport;
Waste Management; Water and Sanitation. The implementation of the Action Plan will
be governed by a participatory research involving the government at all levels, academic
and research institutions, women and youth groups, private sector and otfsteteon
actor s, as wel |l as devel opment partners.
respond to the needs of women in the context of climate change, this National Action
Plan focuses on effective strategies for integrating gender into the impléorerdh
national climate change initiatives, including the Paris Agreement and the Nationally
Determined Contributions (NDC). The Action Plan presents milestones for ensuring that
in building a climateresilient Nigeria, the important and critical rolesvaémen, youth
and other vulnerable groups are carried along in the implementation of relevant national
policies and strategies.
Concerning the implementation of the linkage between gender issue and climate change

in its priority sectors, the Plan definepesific objectives, action steps and timeline,
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indicators, responsible institutions and outcomes. Main objectives regarding Agriculture,
Forestry and Land Use are: improving agriculture related infrastructure to adapt to the
effects of climate change; emh@ i ng | oc al communitiesodo par:
agricultural sector; encouraging women to acquire education in agriculture and forestry
and increasing their access to land; ensuring gender responsive budgeting. Food Security
and Heal t hfocus on:bntegrationi o’ gersder and climate change in national
health policy and programs; ensuring alternative livelihood opportunities for women
affected by climate change in urban and rural settings; promotion of gender sensitive
health care delivery séces related to climate change; improving disease surveillance
programs. Energy sector points out: the need for awareness on the relationship between
climate change, energy and gender; the importance of supporting women to gain
knowledge in energy techlugies; the reduction of emissions of greenhouse gases and
the increasing of budget allocation on climate change and gender programs. Waste
Management objectives are: integrate climate change and gender in waste management
system; promote effective wasteanagement practices in communities; create access to
finance women participation in waste management business. Water and Sanitation aims
at: building technical capacity of women in water management; increase access to safe
drinking water in rural and urbatommunities; development of gendssed programs

for integrated water resources management.

1.9.22 Bauchi State Laws
Bauchi State Ministry of Environmenthe Bauchi State Ministry of Environment
(BSME) was charged with the responsibility@dnservation and Protection of the
environment in the State. Some of the core duties of the Ministry include:

- Formulation, enforcing and coordinating policies, statutory rules and regulation
on solid waste collection and disposal, general environmentéqpion, flood
control and regulation of the ecological system and all activities related therein,
throughout the State.

- Conducting public enlightenment campaign and disseminating vital information
on environmental and ecological matters, and to mobilieeinhabitants of all
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areas for effective observance of environmental rules and guidelines, for the
purpose of maintaining healthy and safe environment.

- Rendering advisory services and support to all local government in the State in
areas of Flood Cordf, Solid Waste Management, Ecological and Sanitation
Matters.

- Preparation of master plan for drainage, solid and liquid waste and general
aesthetics, and of annual state of the environment report for the State and transmit
same to the Secretariat of tRational Council of Environment.

- Monitoring sources of toxic pollutants in Air, Land and Water and initiating
measures to ensure pollutidree air, land and water including offering necessary
advice to industrial establishments.

- Monitoring the Implemention of Environmental Impact Assessment (EIA)
and Environmental Audit (EAu) Reports, guidelines and procedures on all
developmental policies and project within the State.

- Preparation of master plans for major cities of the State and devekiptepies
for settlement patterns with a view to integrating physical planning with economic
programmes.

- Obtaining research findings from the relevant Federal and State Agencies for the
purpose of policy formulation and dissemination of the supply aageusf water
in the State.

This is triggered for solid and liquid waste management including sewer line connection

and solid waste disposal.

Bauchi State Environmental Protection Agency (BASEPRdiyt No. 3 of 1997.The
Bauchi State Environmental Prot®mn Agency (BASEPA) is an agency under the

supervision of the Bauchi State Ministry of Environment established by an edict No 10 of
1994 as amended by Edict No. 3 of 1997. BASEPA is responsible for regulation of urban
environmental sanitation, environntah protection, biodiversity conservation and the
sustainable devel opment of the Stateds nat

for the implementation of all environmental policies towards protection, sustenance and
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development of the environmem the State. The Agency sets environmental quality
standards and ensures compliance with pollution control measures in thelBistis.
triggered, within the purview of BASEPA.

The mandate of BASEPA with respect to environmental protection and waste
management in Bauchi metropolis is enshrined in the Edict No. 3 of 1997. The Edict
empowers BASEPA as the sole agency responsible for all matters relating to
environmental protection, sanitation and environmental research and policy. Section 9 (5)
of BASEPA edict specifically state the function of the agency to include regulating,
directing and controlling of the throwing, dumping or disposal of refuse negligently in the
whole State. As the custodian of the environment in the whole State, BASEPA is
respondile for the management of solid waste in residential and commercial areas. The
Edict also empowers the agency to enter into agreement with any public or private
organization and individuals to develop, utilize, coordinate and share environmental
monitoring programmes and biological effects of various activities on the environment.

This is triggered, within the purview of BASEPA.

Bauchi State Ministry of Environmerithis Ministry was set up to protect and develop
the general environment of the State. @ttuties as outlined include:
- Monitor the Implementation of ESIA guidelines and procedures on all
developmental projects in the State;
- Monitor and regulate disposal of solid, gaseous, and liquid wastes from facilities;
Monitor air, water, land and son the State to determine pollution levels; and
- Establish penalties for persons obstructing personnel of the ministry in the

performance of their duties.

Bauchi State Ministry of Lands and HousifAdie ministry ensures efficient and effective
land respurce management, which promotes equitable access, enabling environment for
land delivery, land information and ability to contribute to sustainable s@toomic

development of the State.
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Bauchi State Water & Sewage Corporation (BSW&SI}e Bauchi State Water &
Sewage Corporation (BSW&SC) is responsible for water supply in urban areas, which
include the State capital and the other 19 local government headquarters. BSW&SC
oversees the operation of Gubi dam particularly the water treatamehsupply, thus

ensuring that all activities are fully documented.

Bauchi State Ministry of Water Resourcdhe mandate of the Ministry includes
formulation of water resources policies; implement or monitor government policies on
water resources; magement of Water Resources information systems for the State
including sourcing, analyzing, storing and dissemination of information; setting
standards, regulating, supervising and controlling the use of all Water Resources in the
State; overseeing Parastla under it (Bauchi State Rural Water Supply and Sanitation
Agency). Thus, the overall activities relating to Gubi fall under the jurisdiction of this

ministry.

Bauchi State Ministry of Justicen order to ensure orderliness, human activities are
regulated through set of rules designed and enforced with corresponding rewards and
penalties. The State Ministry of Justice, with respect to this project is a service provider
in the area of administration of Justice and contract agreements. Geneealjintstry

is an office of government responsible for legal administration of laws of the land.

Bauchi State Ministry of Local Government and Chieftaincy Affdile Ministry has
responsibility for policy formulations and coordination for the thied of Government

and by extension, the Emirate Councils. The Ministry provides qualitative service
delivery that is reform driven at the thinér of government for a sustainable grassroots

development.

Bauchi Local Government AreaStatutory function ofefuse management is domiciled
with the Local Government Councils under their primary healthcare departments as
contained in Act No 12 of 1989. Local Government Areas being the constitutionally

recognized third tier of government in Nigeria also ensumen@uwic planning and
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development of the communities under their area of influence. The common interest of
these communities, traditional association and administrative convenience of the
communities is equally administered by the local government cou@atssidering that

there is no development that is devoid of waste generation and health/ safety implication.

Bauchi Local Government Area, in this case has a role to play.

1.9.23 International Guidelines and Conventions

In addition to the national laws/regulations, Nigeria is signatory or party to several
international conventions and treaties that support the use of EIA as the key tool for
achieving environmentally sustainable development. The EIA shall be guided by the
international environmental and social regulations from IFC/World Bank where
applicable. All other relevant international guidelines and conventions, and industry best
management practices shall also apply, including the international financing community.
The international conventions, to which Nigeria is a signatory, relevant to this project are
as follows:

- African Convention on the Conservation of Nature and Natural Resources

- Convention on Biological Diversity

- Endangered Species (Control of Interoa&l Trade and Traffic)

- Conservation of Migratory Species of Wild Animals (1973)

- Convention to Combat Desertification (1994)

- United Nation Framework Convention on Climate Change (UNFCCC) 1992.

- International Union for Conservation of Nature and National Resources (IUCN)

Guideline, 1996.

- The AEquator Principleo

- World Bank Operational Policies.

- Public Health Legislations and Regulations.

- The Rio Declaration on Environment and Development

- The Kyoto protocol, Montreal Protocol on Substances that Deplete the Ozone

Layer, 1987.
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- The African Convention on the Conservation of Nature and Natural Resources,
1968.

- Convention on the Elimination of All Forms of Discrimination against Women
(CEDAW)

- Human and Peopleds Rights on the Rights

- Civil and Political Rights Covenant

- Economic, Social and Cultural Rights Covenant

- Convention on the Elimination of All Forms of Violence against Women

- ILO Occupational Safety andddlth Convention, 1981.

1.9.231 ILO Conventions and Core Labour Standards
The International Labour Organization (ILO) is a tripartite organization consisting of
trade unions, governments and companies, and is part of the United Nations system. In
1998, the ILO produced the Declaration on Fundamental Principles and Rights at Work
In the Declaration, ILO Member States including Nigeria agreed that they should all
respect, promote, and realize core labour standards (whether they have been ratified or
not).
The core labour standards consist of five standards, laid out in eiglentams:
- Freedom of association and the effective recognition of the right to collective
bargaining (Convention No. 87 & No. 98)
- The elimination of all forms of forced and compulsory labour (Convention No. 29
& No. 105)
- The effective abolition of child labour (Convention No. 138 & No. 182)
- The elimination of discrimination in respect of employment and occupation
(Convention No. 100 & No. 111)

BASG as well as its Contractors shall comply with these requirementselagssmhe
following internationally recognized labour rights: the right to a living wage based on a

regular working week that does not exceed 48 hours; humane working hours with no
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forced overtime; a safe and healthy workplace free from harassment;randgaized

employment relationship with labour and social protection.

1923 2 The African Devel opment Bank Groupobs (Af
In 2013 the African Development Bank Group updated their policy on Involuntary
Resettlementand created an Integrated Safeguard System (ISS) to improve clarity,
coherence and consistency as well as overall operational effectiveness. Resettlement is
covered under Operational Safeguard 2 (Involuntary Resettlement: Land Acquisition,
Population Disfacement and Compensation), which includes comprehensive notions of
livelihood and assets, accounting for their social, cultural, and economic dimensions. It
also adopts a definition of community and common property that emphasises the need to
maintain som@l cohesion, community structures, and the social interlinkages that common
property provides. It furthermore stresses the importance of improving living conditions
for PAPs through a RAP. OS 2 has the following specific objectives to:

- avoid involuntaryresettlement where feasible, or minimize resettlement impacts
where involuntary resettlement is deemed unavoidable after having explored all
other alternative project designs;

- ensure that displaced people are meaningfully consulted and given opportunities
to participate in the planning and implementation of resettlement programmes;

- ensure that displaced people receive significant resettlement assistance under the
project, so that their standards of living, inceasning capacity, production
levels and ograll means of livelihood are improved beyond-preject levels;

- mitigate the negative impacts of displacement and resettlement, actively facilitate
social development and establish a sustainable economy and society; and

- set up a mechanism for monitaginthe performance of involuntary resettlement
programmes and remedying problems as they arise so as to safeguard against ill
prepared and poorly implemented resettlement plans.
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The African Development Bank Groupds (Af DB

In 2013 the African Development Bank Group updated their policy on Involuntary
Resettlement and created an Integrated Safeguards System (ISS) to improve clarity,
coherence and consistency as well as overall operational effectiveness. Resettlement is
coveredunder Operational Safeguard 2 (Involuntary Resettlement: Land Acquisition,
Population Displacement and Compensation), which includes comprehensive notions of
livelihood and assets, accounting for their social, cultural, and economic dimensions. It
also adpts a definition of community and common property that emphasises the need to
maintain social cohesion, community structures, and the social interlinkages that common
property provides. It furthermore stresses the importance of improving living conditions
for PAPs through a RAP. OS 2 has the following specific objectives to:

- avoid involuntary resettlement where feasible, or minimize resettlement impacts
where involuntary resettlement is deemed unavoidable after having explored all
other alternative projedesigns;

- ensure that displaced people are meaningfully consulted and given opportunities
to participate in the planning and implementation of resettlement programmes;

- ensure that displaced people receive significant resettlement assistance under the
project, so that their standards of living, incom&ning capacity, production
levels and overall means of livelihood are improved beyongmmject levels;

- mitigate the negative impacts of displacement and resettlement, actively facilitate
social developmerdnd establish a sustainable economy and society; and

- set up a mechanism for monitoring the performance of involuntary resettlement
programs and remedying problems as they arise so as to safeguard against ill

prepared and poorly implemented resettlemesmgl

1.9.233 International Finance Corporation (IFC)
The |1 FCO6s Performance Standard 5: Land Ac
recognizes that projecelated land acquisition and restrictions on land use can have
adverse impacts on communitigsd persons that use this land and has the following key

objectives:
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- To avoid, and when avoidance is not possible, minimize displacement by
exploring alternative project designs;

- To avoid forced eviction;

- To anticipate and avoid, or where avoidanceas possible, minimize adverse
social and economic impacts from land acquisition or restrictions on land use by
(i) providing compensation for loss of assets at replacement and (ii) ensuring that
resettlement activities are implemented with appropriateclatigre of
information, consultation, and the informed participation of those affected,;

- To improve, or restore, the livelihoods and standards of living of displaced
persons, and

- To improve living conditions among physically displaced persons through the

provision of adequate housing with security of tenure at resettlement sites.

Involuntary resettlement in IFC PS 5 refers both to physical displacement (relocation or
loss of shelter) and to economic displacement (loss of assets or access to ageatisthat

to loss of income sources or means of livelihood) as a result of prejattd land
acquisition. Resettlement is considered involuntary when affected individuals or
communities do not have the right to refuse land acquisition which results in
displacement. Where it is unavoidable, appropriate measures to mitigate adverse impacts

on displaced persons and host communities must be carefully planned and implemented.

IFC Performance Standards for Investment

The Eight Performance Standards established by IFC for the life of an investment
include:

Performance Standard 1: Assessment and Management of Environmental and Social

Risks and Impacts

Performance Standard 2: Labour and Working Conditions

Performaee Standard 3: Resource Efficiency and Pollution Prevention

Performance Standard 4: Community Health, Safety, and Security

Performance Standard 5: Land Acquisition and Involuntary Resettlement
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Performance Standard 6: Biodiversity Conservation anthiable Management of
Living Natural Resources

Performance Standard 7: Indigenous Peoples

Performance Standard 8: Cultural Heritage

1.9.23.4 European Investment Bank (EIB) Environmental and Social Handbook
The EIBO6s Envi r ondbekwaa lipdateadid DeSemi#ila. [Sectlora n
6 - Volume 1 covers Involuntary Resettlement and Section 7aHasus on Vulnerable
People. The principles of EIB are broadly consisteith those of AfDB and IFC. There
i's specific emph oaustice amdraccess td infarmatian,sin lineiwghh t s
the Aarhus Convention. EIBIso expressly states the principle of choice, namely that the
project proponent s Arequired to offer to the affe
either compensation in kindand-for-land; land plot and house to replace affected land

pl ot and house) or monetary compensation a

Comparison of Relevant National Legislation and International Standards
Tablel provides a broad comparison of the EIB, AfDB and IF@ndards for
resettlement with the relevant Nigerian legislation.
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Background Information

Table2: Comparison of Nigerian Law and Good International Practice of the AfDB, IFC and EIB for Resettlement

Category Nigerian Legislation AfDB ISS IFC PS5 EIB E&S Handbook
Minimise Explore all viable alternative projg Project proponent to consider feasible | Avoid, and when Projectinduced involuntary
Land Take design options to ensure alternative project designs, including re| avoidance is not possibl¢ resettlement should be avoide

And Involuntary
Resettlement

minimization of impacts (Land
Use Act of 1978)

siting and rerouting, to avoid or minimiz¢
physical or economic displacement.

minimize displacement b
exploring alternative
project designs.

by analyzing alternative projec
designs and locations.

Consultation

A notice of acquisition is usually

Open, inclusive and effective consaiion

RAPs must be

Informed and meaningful

and prepared by the Ministry of Landg with local communities is required. implemented with consultation and participation
Disclosure in conjunction with the survey appropriate disclosure ol PAPs is required theghout the
description. This notice is then information, consultation| resettlement process.
published in two newspapers (on¢ and the informed
national and one local and the participation of those
government gazette. affected.
Eligibility Under Nigerian legislation, all lan{ AfDB identifies three groups of displace All occupants (including | Any person with formal land

rights constitute occupancy rights
rather than ownership rights and
accordingly eligibility for
compensation for loss of land is
not provided for. Anyone
possessing a statutory or custom
right of occupancy to affeatdand
is entitled to compensation for
unexhausted improvements madg
to that land. Encroachers are not
recognized as an eligible group,
and are thus not entitled to any
compensation provisions.

people that shalldentitled to
compensation or resettlement assistang
for loss of land or other assets taken for
project purposes:

- Those who have formal legal rights tg

land or other assets recognized unde
the laws of the country concerned.
Those who may not have foririagal
rights to land or other assets at the ti
of the census / asset survey but can
prove that they have a claim that wol
be recognized under the customary |
of the country.

Those who have no recognizable leg
right or claim to the land they are
occupying in the project area of
influence, and who do not fall into
either of the two categories describe(
above, but are entitled to resettlemern
assistance in lieu of compensation fo|
land to improve

squatters) using or living
on the land prior to the
cut-off date are eligible fq
compensation.

title, land use rights, customar
or traditional rights to the land
well as those who occupy / usg
the land but have no formal titl
for objective reasons are eligib
for compensation for land.
People who occupy the land b
have no formal or informal
claim to it, such as squatters,
shall be provided resettlement
assistance in lieu of
compensation for the land they
occupy.
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Background Information

their former living standards
(compensation for loss of livelihood
activities, common property resces,
improvements (structures and crops)
etc.), provided that they themselves ¢
witnesses can demonstrate that they
occupied the project area of influencg
for a reasonable time (at least six
months) prior to a cubff date
established by the borrower drent
and acceptable to the Bank.

Census and Asset
Inventory

A survey is required to record the
position and dimensions of the laf
parcels to be acquired, the spatia
relation to properties in the area,
and a list of all the communities o
the property. The enumeration
process is asset driven and not
household drign. There is no
particular format which is currentl
used by the Land Department. THh
process mostly comprises of
generic questions that are
administered orally, and on the
basis of factual information and
observations, the entitlement for

A census and comprehensive
socioeconomic survey is required with
gender disaggregated information.

the families issuggested.

A census and socio
economic survey are
required to collect
baseline data and identifi
PAPs.

A census and socieconomic
baseline survey amequired.
The census should include an
inventory of losses (assets,
access to resources or service
etc.), a detailed measurement
survey and valuation of lost
assets. It is to cover the total
affected population.
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Background Information

Resettlement
Site and Host
Community

No provisions

The borrower or client carries out a
detailed analysis of host communities tq
avoid adverse impacts.

Engagement with host
communities is required.
The resettlement site my
offer improved living
conditions.

Engagement with host
communities is required. EIB
also lists several criteria for the
resettlement site such as it mu
not displace other people in th
process, not be situated on
polluted land, not be located in
zones identified as potentially
subject to disaster risk followe
by a natural hazard; not be
threatened by (imminent)

eviction, be available and have
the capacity to absorb the infly
of resettled persons at accepte
density levels, i.e. resettlemen
should not lead to new
resettlement.

Livelihoods

No provisions

Strategies to improve livelihoods of
PAPs are required.

Strategies to improve
livelihoods of PAPs are
required.

Strategies to improve livelihoo
of PAPs are required.
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Background Information

Gender

No provisions

Special consideration has to be paid to
needs and rights of women. In the contg
of gender vulnerability, the client must
give careful consideration to actively
facilitating consultation with, and
participation by both women and men ir
ways that areemsitive to the social and
political constraints and barriers that
women and men may face.

The RAP must include a specific protoc
specifying safeguards for the quality an
quantity of land to be allocated to wome
especially widows and divorcees, to
ensure their means to generate income
achieve food security.

Land titles at the resettlement site are t
in the name of both spouses or of singlé
heads of household, regardless of gend
if this does not conflict with the borrowe
or clientdéds own | g
Compensation payments to families are
madeto both husbands and wives when
this is technically feasible and socially
acceptable.

The consultation process
must ensure that
womends per
are obtained and that
their interests are
factored into all aspects
of resettlement planning
and implemerstion.
Addressing livelihood
impacts may require
intrahousehold analysis
in cases wh
and menb6s |
are affected differently.
Womenb6s and
preferences in terms of
compensation
mechanisms, such as
compensation in kind
rather than inash,
should be explored.

The project proponent must
ensure that compensation and
income restoration measures §
implemented without
discrimination. Regarding
gender, the promoter must
ensure equal treatment of
women during compensation 8
income restation processes,
especially with regard to
womendés rights
land, property, assets, and
compensation and relocation
assistance, even where these
not recognised in formal law.
Within household units, it is
encouraged that titles of
repla@ment land and structure

Cut- off date

Though a cubff date is not written

into Nigerian legislation,
discussions with the Ministry of

There is a requirement to establish a cu
off date for eligibility that is acceptable {
the Bank. The borrower

The client is required to
establish a cubff date for
eligibility. Information

The client is required to
establish a cubff date for
eligibility. Information regardin

Lands suggest that there is a six
week notice period given for land
to be acquired by a Project. This

is not, however, a formal cutoff
date.

or client documents the coff date(s)| regarding the cutoff date is t

and disseminates information abou
(them) throughout the project arefa
influence in a culturally appropriate
and accessible manner, before taki
any action on clearing land or
restricting local community access 1
land.

be well documented and
disseminated throughout the
project area.

the atoff date is to be well
documented and disseminated
throughout the project area. Tl
cut-off date is specified in the
RAP and discussed and agree
with the EIB as part of the RAF
preparation process.
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Background Information

Timing of
Compensation

No provisions

Compensation is to be made before
PAPs move; before land and relate
assets are taken; and, if the project
implemented in phases, before proj
activities begin for each particular
phase.

In general compensation nee
to be given to all those
affectedbefore taking
possession of the land.

All affected persons need to bg
paid fair compensation in goog
time for expropriated assets.

Compensation

Cash compensation is generally
made based upon market value.
Whilst in principle there is
allowance for irkind compensatio
or replacement of assets, cash
compensation is common practicg

PAPs are compensated for all their
losses at full replacementstoPAPs
can be offered a range of different
compensation packages, resettlem
assistance, and livelihood
improvement options.

Engagement is key to determining {
appropriate compensation package

PAPs are compensated for g
their losses at full replaceme
cost. PAPs can be offered a
range of different
compensation packages,
resettlement assistance, and
livelihood improvement
options.

Engagement is key to
determining the appropriate
compensatiopackages.

PAPs are compensated for all
their losses at full replacement
cost. PAPs can be offered a
range of different compensatio
packages, resettlement
assistance, and livelihood
improvement options.
Engagement is key to
determining the appropriate
compensation packages; choid
must be offered to PAPs.

Security of Tenure

Security of tenure is not provided
affected people under Nigerian
legislation.

Required.

Required.

Required.

Communal
Resources

No provisions.

Page 32 of the ISS mentions
compensation for the loss of
communal resources.

Compensation is required if
communal property and
natural resources such as
marine and aquatic resource
timber and nostimber forest
products, freshwater,
medicinal plants, hunting anc
gathering grounds and grazi
and cropping areas are
impacted.

No provisions.

Resettlement

No provisions

Displaced people are provided with

Displaced people are

Regardless of the circumstanc
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Background Information

assistance

targeted resettlement assistance wi
the aim of ensuring that their
standards of living, incomearning
capacity, production levels and
overall means of livelihood are
improved beyond prproject levels.

provided with targeted
resettlement assistance it
the aim of ensuring that their,
standards of living, income
earning capacity, production
levels and overall means of
livelihood are improved
beyond preproject levels.

and without discrimination, the
promoter will ensure that
affected persons or groups
identified in the census,
especially those who are unab
to provide for themselves, hav
during and after resettlement,
safe and secure access to: (a)
essential food, potable water g
sanitation; (b) basic shelter an
housing; (c) appropriate
clothing; @d) essential medical
services; (e) livelihood and
subsistence sources; (f) fodde
for livestock and access to
common property resources
previously depended upon; an
(g) education for children and
childcare facilities.

Vulnerable
Groups

Many Nigerian policies address th
needs of vulnerable people, such
the Gender Policy, Child Act or
NEEDS framework. However,
there are no specific provisions

related to resettlement.

Special attention needs to be paid |
vulnerable groups and special
provisions required in the RAP
process.

Special attention needs to be
paid to vulnerable groups an
special provisions required i
the RAP process.

Special attention needs to be
paid to vulnerable groups and
special provisions required in t
RAP proess.
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Background Information

Grievances

Section 30 of the Land Use Act
1990 6 v: #fAWher
dispute as to the amount of
compensation calculated in
accordance with the provisions of
section 29, such dispute shall be
referred to the appropriate Land |
and Allocation

There is a requirement to establish
culturally appropriate and accessibl
grievance and redress mechanism
resolve, in an impartial and timely
manner, any disputes arising from t
resettlement process and
compensation procedures. PAPs m
be informed abut the mechanism.

The client is required to
establish a grievance
mechanism as early as poss
in the project development
phase. This will allow the
client to receive and address
specific concerns about
compensation and relocatior
raised by displacedepsons or
members of host communitig
in a timely fashion, including
recourse mechanism design
to resolve disputes in an

The promoter is required to se
up and maintain a grievance
mechanism that is independen
free and in line with the
requirements set out in Standg
10. It must allow for prompt
addressing of specific concern
about compensation and
relocation from PAPs and host
communities and other directly
involved entities. The
mechanism should be easily
accessible, culturally
apprriate, widely publicized,

impartial manner.

and weltintegrated in the
promoterds prag
system. It should enable the
promoter to receive and resolv
specific grievances related to
compensation and relocation k
affected persons or menmseof
host communities, and use the
grievance log to monitor cases
and improve the resettlement
process.
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Background Information

Monitoring

No provisions

An independent third party is requir
to monitor the implementation of
large-scale or complicated RAPs,
with regular feedback from PAPs. H
largescale resettlement operations
quarterly reviews are recommende(
and indepth reviews of midterm
progress, casistent with the overall
project scheduling, are critical.

The client is required to
establish procedures to
monitor and evaluate the
implementation of a
Resettlement Action Plan or
Livelihood Restoration Plan.

The promoter is required to se
up necessary systems to moni
the implementation of a RAP 0
a regular basis and take
corrective action as necessary
Affected persons will be
consulted as part of the
monitoring activities. The
implementation and
effectiveness of the resettleme
action plan shall be subject to
monitoring and review by
gualified resettlement specialig
and/or other independent third
parties as appropriate and
commensurate to the scale an
risks involved in the
resettlement.
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African Convention on the Conservation of Nature and Natural Resources

The African Convention on the Conservation of Nature and Natural Resources was
adoptedin Algiers, Algeria, on September 15, 1968, and entered into force on June 16,
1969. The Convention stipulates that the contracting States shall undertake to adopt the
measures necessary to ensure the conservation, utilization and development of spil, wate
flora and fauna resources in accordance with scientific principles and with due regard to

the best interests of the people.

Convention Concerning the Protection of the World Cultural and Natural Heritage

The Convention was adopted in Paris, Franc®otober 17, 1972. The Convention sets
aside areas of cultural and natural heritage for protection. It places obligations to each
State Party to recognize that the duty of ensuring the identification, protection,
conservation, presentation and transmisdrfuture generations of the cultural and

natural heritage situated on its territory, belongs primarily to that State.

Convention on the Conservation of Migratory Species of Wild Animals

This Convention also known as the Bonn Convention was adoptedi7thdnd entered
into force in 1983. It stipulates actions for the conservation and management of migratory

species including habitat conservation.

Vienna Convention for the Protection of the Ozone Layer

The Vienna Convention was adopted in 1985 and entered into force on September 22,
1988. It places general obligations on countries to take appropriate measures to protect
the environment against adverse effects resulting from human activities which tend to

modify the ozone layer.

The Montreal Protocol on Substances that Deplete the Ozone Layer

The Protocol was adopted on September 16, 1987, as an international treaty to eliminate

ozonedepleting chemicals production and consumption.
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Basel Convention othe Control of Trandoundary Movement of Hazardous Wastes and

their Disposal
The Convention was adopted on March 22, 1989, and entered into force on May 1989. It

focuses attention on the hazards of the generation and disposal of hazardous wastes. The
Convention defines the wastes to be regulated and controlled in order to protect human

and environmental health against their adverse effects.

The United Nations Convention on Biological Diversity

The convention was adopted in 1994. The objectives of thevéhtion include the
conservation of biological diversity, the sustainable use of its components and the fair

and equitable sharing of benefits arising out of the utilization of genetic resources.

The United Nations Framework Convention on Climate Change

The Convention on Climate Change was adopted in 1992 during the Rio Earth Summit in
Rio De Janeiro, Brazil and entered into force in 1994 to limit Greenhouse Gas (GHG)
emissions which cause global warming. Nigeria being a signatory to this framework has
made it develop its Nationally Determined Contribution (NDC) which shows its global
commitment towards embracing sustainable development measures that limit the rate of
global warming and negative impacts of climate change. It shows the country's climate

targets and measures to be adopted in actualizing them.

Solemn Declaration on Gender Equality in Africa 2004

The Solemn Declaration on Gender Equality in Africa was adopted by the AU Assembly
in 2004, calling for member states' continual action towaniegimng gender equality and
reinforcing their commitment to international and regional women's rights instruments. In
addition to calling for wider ratification of the Protocol to the African Charter on Human
and Peoples' Rights on the Rights of Women ifric4, it also addresses state

responsibility for tackling violence against women and gebdsed discrimination.
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Protocol to the African Charter on Human and Peoples' Rights on the Rights of Women
in Africa, 2003
The Protocol to the African Charter on Human and Peoples' Rights on the Rights of

Women in Africa, better known as the Maputo Protocol, is an international human rights
instrument established by the African Union was adopted in Maputo in July 2003 and
wentinto effect in 2005. It guarantees comprehensive rights to women including the right
to take part in the political process, social and political equality with men, and improved

autonomy in their reproductive health decisions.

Convention on the Eliminain of All Forms of Discrimination Against Women
(CEDAW), 1979
Adopted December 18, 1979, and entered into force on September 3, 1981, the

Convention on the Elimination of All Forms of Discrimination Against Women
(CEDAW) is an international legal instrumtethat requires countries to eliminate
discrimination against women and girls in all areas and promotes women's and girls'

equal rights.

1.9.23.5 AfDB Integrated Safeguards Systems
The AfDB6s I ntegrated Saf egua pracedurSyasd e m (
guidelines established to identify, assess, and mitigate potential E&S risks and impacts
associated with the Bank's funded projects and programs. The ISS were designed to
ensure that the Bank's investments promote sustainable developrdedd ot harm
people or the environment. The updated ISS (April 2023) are comprised of the following:
- AfDB6s Vision for Sustainable Devel opme
- AfDB6s E&S Policy
- Ten E&S Operational Safeguards (OS)
- E&S Guidance Notes (ISS Guidance notes)
There is a signifiant overlap between the AfDB operational safeguards and the IFC PSs;
nevertheless, as the AfDB safeguards are also relevant to this Project the assessment of
E&S performance is also assessed against these. A summary of the AfDB Safeguards is

provided in Bble below
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AfDB Safeguard

Description

E&S OS 1 (Assessment
and Management of
Environmental and Socia
Risks and Impacts)

The aim of this overarching OS, along with the nine other Oss that complement
to mainstream E& considerations; including those related to climate change
vulnerability; into Bank operations and thereby contribute to sustainable develoy
in Africa.

An ESIA study carried out under this OS helps to determine the scope and exte
which otherOSssr e addressed. |t sets out tf}
responsibilities for assessing, managing, and monitoring E&S risks and impacts
associated with each stage of an operation/project supported by AfDB.

This OS, together with OS10 (Stakeholder Engagy@rand Information Disclosure)
provide the overall process framework for the E&S assessment and manageme
AfBD financed operations at project level.

E&S OS 2 (Labour and
Working Conditions

The objectives of OS2 ar e pranote atety and w ¢
health in the workplace; promote the fair treatment-disorimination, and equal
opportunity of project workers; protect project workers, including vulnerable wor
prevent the use of all forms of forced labour and child labayapart the principles
of freedom of association and collective bargaining of project workers, provide
project workers with accessible means to raise workplace concerns; and enquir
the Bank, and national competent authorities as appropriate, be éf@momptly of
any material adverse impacts and events relating to labour protection and healt
safety at the workplace. The applicability of this OS is established during the ES
described in OS1.

E&S OS 3 (Resources
Efficiency and Pollution
Prevenibn and
Management)

OS3 sets out the requirements to address resource efficiency and pollution 36
prevention and Management throughout the project life cycle in a manner consi
with Good International Industry Practice (GIIP). Throughout the diffggbates of
t he pr o] edpladning dnd design,\cansdtrection, commissioning,
operations, and decommissioninghe project is required to assess and evaluate
resourceefficiency and pollutiorprevention techniques and implement them, takir
into consderation their technical and financial feasibility and @f&tctiveness. The
applicability of this OS is established during the ESIA described in OS1.

E&S OS 4 (Community
Health, Safety and
Security)

This OS addresses potential risks and impactsoommunities that may be affected
by project activities. Occupational health and safety (OHS) requirements for pro
workers are set out in OS2, and measures to avoid or minimize impacts on hum
health and the environment due to existing or potenti#difiarh are set out in OS3.
The applicability of this OS is established during the ESIA described in OS1.

E&S OS5 (Land
Acquisition, Restrictions
on Access to Land and
Land Use, and
Involuntary Resettlement

The objectives of OS5 are to: avoid involunteegettlement where feasible, or
minimize resettlement impacts where involuntary resettlement is deemed unavo
after all alternative project designs have been explored; ensure resettlement pla
activities are informed by social assessments (tiefyigender issues); avoid forced
evictions; mitigate unavoidable adverse social and economic impacts from land
acquisition or restrictions on land use; improve living conditions of poor or vulne
persons who are physically displaced by the projetapésh a mechanism for
monitoring the performance and effectiveness of involuntary resettlement activit
which result from project activities; conceive and execute resettlement activities
sustainable development programs; and ensure that resettictieities are planneg
and implemented with appropriate disclosure of information, meaningful consult
and the informed participation of those affected. The applicability of OS5 is
established during the ESIA described in OS1

E&S OS 6 (Habitat and
Biodiversity Conservatior
& Sustainable
Management of Living

Natural Resources)

This OS outlines the requirements for the Project to (i) identify and implement
opportunities to conserve and sustainably use biodiversity and natural habitats,
(ii) observe implement, and respond to requirements for the conservation and
sustainable management of priority ecosystem services. The applicability of OS
established during the ESIA as described in OS1.
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E&S OS 7 (Vulnerable | OS7 contributes to povertgduction and sustainable development by ensuring th
Groups) projects supported by the Bank enhance opportunities for vulnerable groups to
participate in, and benefit from, the development process in ways that do not thi
their unique cultural identities aneell-being. The applicability of OS7 is establishg
during the ESIA as described in OS1

E&S OS 8 (Cultural This OS sets out general provisions on risks and impacts to cultural heritage fro
Heritage) project activities. OS7 sets out additional requiremémt cultural heritage in the
context of vulnerable groups and highly vulnerable rural minorities including
Indigenous Peoples (IPs). The applicability of this OS is established during the |
described in OS1.

E&S OS 9 (Financial The objectives of this OS are to: set out how the FI will assess and manage
Intermediaries (FIs)) environmental and social risks and impacts associated with the subprojects it
finances; promote good environmental and social management practices in the
subprojects the Fl finansgo promote good environmental and sound human
resources management within the FI; support the adoption of best practice stan
in corporate governance, business management and corporate responsibility by
enterprises supported by the Bank based upsnetiuirements of OSs 1 through 1(
as appropriate; and encourage the consideration of environmental and social
governance issues in capital market institutions such as development finance e
and stock exchanges.

E&S OS 10 (Stakeholder| This OS therefore recognizes the importance of open and transparent engagem

Engagement ah between the project and project stakeholders as an essential element of good

Disclosure of international practice. Effective stakeholder engagement can imfireve

Information) environmental and social sustainability of projects, enhance project acceptance
make a significant contribution to successful project design and implementation
OS10 applies to all Bank Groupds fu
stakh ol ders as an integral part of th

implementation, as outlined in OS1

1.10 Terms of Reference

The project proponent, FMAFS recognises the importance of a detailed environmental
analysis viza-viz its responsibilities to the success of this project and is desirous to
implement this EIA study in order to understand the environmental sensitivityeof th
project area and the need to address the impacts, where significant. The main thrusts of
the TOR are as follows:

- Conduct baseline studies that are required to characterize the existing environment;
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- Assess the types of project alternatives to be coresigle

- Undertake consultations with relevant stakeholders via Stakeholder consultation;

- Assess the significance of both positive and negative impacts by weighting them
against local conditions and established limits to acceptable change (defined by
legislation, by recognized experts, stakeholders etc.) which the proposed development
should not exceed, and the trend of change in the area if no development takes place;
implemented environmental and social analysis of all the necessary issues to be
consideredefore project implementation, bearing in mind the necessary interactions
with other sukconsultants and consideration of alternatives.

- Assess detailed project descriptions, including general layout & physical descriptions,
and project implementation ategies

- Carry out detailed descriptions of the existing environmental and -sooi@omic
situation that incorporates stakeholder consultations, literature reviews and field
study.

- Undertake health & safety, environmental and secionomic impact assessnts
that include qualitative and quantitative risk assessments among other tools and
techniques.

- Propose mitigating and ameliorating measures as applied to the construction and
operation of the project.

- Develop Environmental Management Plan that appately incorporate monitoring,
mitigation and management systems that are consistent with identified impacts and
that provide a contingency for unforeseen impacts.

- Preparation of a detailed EIA report which will form the basis for the issuance of
Environmental Impact Statement (EIS) by Federal Ministry of Environment and other

approving authorities where applicable.

1.11 Structure of EIA Report

53

SIA for Bauchi Special A¢mdustrial Processing Zone Prepared

Fauchi SAPZ ESIA Draft Report
or Bauchi State Government



The format of this report is essentially in line with the recommended format and
guidelines by the Federal Ministry of Environment (FMEnv). Accordingly, the report is
organised into the nine main chapter9jis follows:
- Preliminary Sections
These include Table of Contents, List of Tables, Figures, Plates, and Executive Summary
- Chapter One Introduction
This chapter provides background information about the proposed project and highlights
objectives, scope of work for the environmemisgessment as well as the applicable legal
and administrative framework for the project.
- Chapter Two: Project Justification
This chapter outlines the project justification, including the need; value / benefits of the
project and project developmesyitions.
- Chapter Three: Project and Process Description
This chapter describes the proposed project location, project activities and processes
involved including construction & installation, project operation and maintenance and

schedule.

- Chapter Four: Description of Existing Environment
This chapter describes the existing (baseline) environmental conditions of the project area
including the socieeconomic and health status of the inhabitants in the area. Also
included are records of contations held with the stakeholders notably the elders and
youths in the host communities.

- Chapter Five: Potential and Association Impacts
In this chapter, potential and associated environmental impacts of project activities are
identified and evaluated.

- Chapter Six: Impact Mitigations/Measures
This chapter proffers mitigation and ameliorative measures that would be adopted to

eliminate or reduce to acceptable levels significant adverse impacts identified.
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- Chapter Seven Environmental and Social Management Plan (ESMP)
This chapter presentse Environmental and Social Management Plan (ESMP) that will
be adopted throughout the project life cycle. It also includes the Environmental
Management System (EMS) plan that will ensure the effectiveness of the mitigation
measures and the remediatioarphfter decommissioning.
- Chapter Eight: Decommissioning Plan
This chapter briefly presents the details of decommissioning plan at the end of the project
life cycle.
- Chapter Nine: Stakeholder Engagemeatd Grievance Redress Mechanism
- Chapter Ten: Conclusions
This chapter presents conclusions.
- References
This section contains all the cited references and bibliographies referred to in the report.
- Appendices
As much as possible, materials presented in the report are highlights, mesthosh
important findings and results for clarity and to make the report easy reading and
friendly. Other information sources, including some raw data are presented as

appendices.
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CHAPTER TWO
PROJECT JUSTIFICATION

2.1 Introduction

This chapter describes the project needs, benefits and development options as well as its

sustainability.

2.2  Need for the Project

Nigeria is the most populous country on the African continent with over 223,000,000
million people, and a population growth estimated at 2.41% per year. Like other-middle
income countries, Nigeria faces significant and persistent poverty and inequaliity. Ma
factors contributing to rural poverty include low agricultural production and productivity,
limited opportunities for valuaddition, challenges of marketing capacity, poor yields in
guality and quantity, and significant deficits in support systemh ascinfrastructure,

access to productivitgnhancing inputs, financial backing, commercial orientation, and
effective policies, as well as environmental degradation and the effects of climate change.
These challenges limit prospects for rural househdlMish competing needs on the

nati onal budget, this situation threatens
population cannot afford a nutrieatlequate diet. The high sensitivity of the agricultural

sector to increasing climate change and clinvatieability combined with high poverty
rates are the main sources of Nigeriads v
In 2011, the Federal Government of Nigeria (FGN) developed its Agricultural
Transformation Agenda, which aims to achieve underfree Nigeria through an
agricultural sector that drives income growth, accelerates the achievement of food and
nutritional security, generates employment, and transforms Nigeria into a leading player

in global food markets to grow wealth for milliore$ farmers. In the context of its
agricultural transformation strategy, the FGN is tackling two main interrelated
challenges: (i) Meet domestic food requirements by stepping up local sourcing to reduce

its food import bill; as well as (ii) Modernize itarfning model to reduce poverty levels
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in rur al areas. The FGNO6s strategy is to t
and employment opportunity for smallholders and small operators.

With the launch of the Special Agiodustrial Processing 2@ (SAPZ) programme,

Nigeria can, in less than a decade, banish food insecurity, while radically improving
export earnings from agriculture, creating millions of lucrative -aggostrial jobs and
opportunities for its citizens. The SAPZ is the flagship foNi ger i ads agri cu
entails the development and operation of agdustrial processing clusters in areas of

high food production across the country, to engender competitiveness in agroindustrial
production and processing that is critical totfur e r unl ock the potent
agriculture, to improve food and nutrition security, to reduce-pastest losses, create

jobs for women and youth, as well as create wealth for the rural community.

The Federal Government of Nigeria has therefequested the joint support of AfDB

and IFAD in the materialization of its transformation agenda. The FGN seeks to leverage
AfDB-IFAD complementary expertise, experience, and comparative advantage in the
settingup of SAPZs to: (i) sustainably meet the dmtic food supply gap for key food
products; (ii) create exportable surpluses; (iii) provide income and employment
opportunities for rural poor households; and (iv) produce a replicable climate resilient

and low emission model for further investments. Boltas on high potential climate

resilient prepoor value chains that can be scaled up and have relevance to the industry
and offtakers operating in Agricultural Industrial Hubs (AIHs) and Agricultural
Transformation Centres (ATCs), as well as on sigaifity improving livelihoods and
generating decent employment, especially for women and youth. With regards to the
demand and uptake of agricultural products, the FGN and AfDB will focus on attracting
privatesector agribusinesses to set up processingsplaziones of high food production,

to process commodities into food products. In addition, the FGN and AfDB will create an
enabling environment for the private sector by putting in place appropriate fiscal policies

and incentives, investment, and infrasture policies for SAPZ.
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2.3  Benefits of the Project

There are several significant benefits to gain from the construction of the project. The
beneficiaries include the project proponent, the State and Federal Governments, the local
community and importantly the local economy. The development is expectetdéitb
the location by creating an economic hub thereby creating local employment and raising
the standards of living. The employment in turn is expected to train manpower towards
skilled and urskilled job requirements. Employment opportunities will beegated by
the project. Based on these considerations, the following benefits have been considered:
I Meeting the development needs and policies of the Federal Government of
Nigeria and Bauchi State.
[  Revenue generation for the Government through industriesidential,
commercial and social zones and other service charges and tax payments.
I Creating both direct and indirect employment opportunities for the local
population and fostering sustainable inclusive economic growth;
[ improving valueaddition opportunities and creating surplus for export of
products;
I Increased of incomes, reduce wastages, ensure value addition, generate
employment opportunities as well as export earnings.
i Development of tremendous impact on the econoithe Bauchi State through
job creation, security, socioolitical stability effective economic growth and

attainment of sustainable development.

2.4  Value of the Project

The African Development Bank (AfDB), with support from other development partners,
has launched $520 million Special Agralustrial Processing Zones (SAPZs) in Nigeria
with seven States as pioneer beneficiaries. The African Development Bank is providing
$210 million for the development of the SAPZs in Nigeria, in partnership with the
Islamic Development Bank (IsDB) which is-fioancing with $150 million, and with the
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International Fund for Agricultural Development (IFAD), which is-fo@ncing with
$160 nillion.

2.5 Envisaged Sustainability

The proposed project shall be sustained in broad and diverse ways. There shall be
harmonization between the proposed project and the social, environmental, economic and
technical aspects of the project. The mognt intends to achieve the project

sustainability in the following ways:

2.5.1 Technological Sustainability
BASG has set up a highly technical nudisciplinary project team that includes
Architects, town planners,project management specialist, geologist, soil scientist, civil
engineers, electrical engineers, structural and mechanical engineers, to prepare the
engineering design of the development, which shall give rise to building construction,
plumbing, electrical installations, roofing and painting, in an environmentally friendly
manner. Equipment and machineries to be put in place for this project arevnose
operation shall not have adverse effect on the environment in terms of release of noxious
gases, noise and vibration. This project shall be undertaken using the best available
technology in construction and building industry (from ground work tditthghing). It
shall comply with environmental regulations and urban development laws of Nigeria and
Bauchi State. All the structures and every associated infrastructural facility shall be
constructed using modern, locally and internationally accepteérialat to achieve
public health, safety, security and environmental aesthetic requirements. Equipment and
systems that save resources including energy, and water conservation shall be given
priority without compromises on cost. The equipment and vehibkssve the highest
levels of combustion efficiency by ensuring a proactive maintenance culture.
Asphalt mixers, crushers and other construction equipment and machinery will be
incorporated with pollution control devices like dust arrestors/precipstagmission

control, noise abatement devices and desulfurization devices. The equipment and vehicles
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will have the highest levels of combustion efficiency, capability to use cleaner fuels like

biodiesel and will have enhanced safety features.

2.5.2 Economic Sustainability
This project will be sustained economically by way of improving trade relations between
Nigeria and the rest of the world; bringing in foreign investments into the country usage,
and expanding local markets and trades in Bauchi Sthteh in turn will increase
foreign exchange inflow as well as generate revenue for the government. A move towards
a solutionbased business model will be undertaken, whereby a new perception of value
is established, that will enhance material gain, elatng the concept of waste as part of
the production cycle.
It is planned that the proposed project will employ directly almost 6,500 workers. In
different sectors, these skilled and unskilled workers will be part of all the socioeconomic
activities tha will take place at SAPZ proposed project and assist the development of
Nigeria. Besides, SAPZ proposed project will create a considerable amount of indirect
employments in neighboring States of North Eastern Nigeria. Most importantly, residents
will leave in more organized, civilized and welilsciplined commercial and residential
District mostly established by foreign investors and their Nigerian counterparts. Direct
payments for land spaces, goods and services will bring returns to the investors and

governments.

2.5.3 Environmental Sustainability
The project will be environmentally sustained by incorporating into the project design,
practical mitigation measures or controls proffered for the identified environmental
impacts of the proposed projecsegé Chapter Six), as well as implementing the
environmental monitoring and management programmes as recommended in the EMP
(Chapter Seven). Implementing these actions would also ensure that the project meets
and/or exceeds the requirements of the NigeFaderal Ministry of Environment and
World Bank/ IFC regarding minimizing the environmental and social impacts. The
proposed project shall comply with environmental regulations and standards locally and
internationally.
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2.5.4 Social Sustainability
The poject has secured its first social liceise he host communi ti esod
proposed project and their eagerness to see it succeed. The project will attract a lot of
improvements in the social wdeing of communities in the neighborhood of thejgct
area. Some categories of jobs including somecsuiracting services shall be employed
from the communities, resulting in financial upliftment and reduction in the number of
unemployed indigenes and Nigerians. Bauchi State holds a comparativeagdvan
terms of availability of labour. In addition, BASG is committed to effective and
continuous stakehol dersé engagements and ¢
national social laws, relevant international conventions and World Bank sdeiglaed

policies.

2.6 Project Development Options

2.6.1 No project option
The -pirnooj ect optionod Iimplies that the const
not be achieved. This option is considered if there is economic, technical or human
capacity deficiencies or that the proponents are unwilling to commence the prdjeadt o
the regulatory authorities are unwilling 1
project optiono. Thi s -bengfitiary Iy the ipéople and an s |
government of Bauchi State in particular and the nation as a whole. Thisswilinglan
that the envisaged positive so@oonomic impact on the people and government of
Bauchi State and the nation will not be achieved. This alternative was rejected because it
was not viable. Also associated with this option are; loss of resoureaslyatommitted
to the project, depriving employment opportunities that can be accrued from the project.
This is not good for socieconomy, population growth, poverty alleviation, health,
expansion, and development of the nation. This option was not ecejdherefore, the
need for the project.
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2.6.2 Delayed Project Option

This option implies that the execution of this project will be delayed until a much later
date. Such option is usually taken when conditions are unfavorable 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 these conditions are
applicable. In fact, on the contrary, both the economics and the political enembane

most favorably disposed towards the project. Therefore, the implication of delaying the
project will include the fact that all Contractors, workers and equipment that have been
mobilized for this project, and procurement, will have to be demodbiliaéso, because

of the inflationary trends in Nigeria, such a delay may result in unanticipated increase in
project costs, leading to a decrease in final profit accruable from the project. These, and

other related problems make it impossible to adoptiéteyed project option.

2.6.3 Project Implementation Option
The third option considered was the execution of the proposed project as planned. This
option was accepted because the project will uplift the semdmomic activities of the
host communitie through its Corporate Social Responsibility (CSR). Further, it will
generate employment opportunities for thousands of Nigerians. It will also stimulate the
springing up of ancillary industries that will equally, provide more job opportunities to
the teening unemployed youths in the country thereby increasing their standards of
living. The SAPZ project is expected to achieve significant milestones, including
reducing the countryds <current food i mpor
revenue fromagricultural exports, creating wealth for rural farming communities,
creating new sustainable jobs, especially for women and youths. These prospects will

elude Nigerians if the project is not encouraged.

2.6.4 Project Location Alternatives
I n accordance with t he reqguirements of
international best practice, a number of alternatives have been considered during the
formulation of the proposed Project design. The present location of the SAPZ project was
62
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identified as the preferred location taking into consideration the following location

alternative factors. The important factors that influence the site selection include:

1 Accessibility and Transportation
- Proximity to major transportation networks bBugs Abubakar Tafawa Balewa

International Airport gives access to key distribution channels; Baug€hno
expressway major highway for adequate movement of goods and personnel.
- The AlH is centrally located to all the ATCs
- Accessible from all parts of ¢hState through good road networks

1 Utilities and Infrastructure
- Availability and reliability of essential utilities such as Gubi Dam water supply

to the project site; steady power supply and existing ATBU large solar farm

for electricity and teleammunication networks.

1 Security
- Close proximity to Nigerian Air Force Base (NAF) Quarters as emergency

response capabilities.

1 Land availability
- Sufficient land area (150ha) for current and future expansion.

- Land acquisition belongs to Bauc®iate Government.

- Good topography and geological factors.
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Figure 2.1: Map showing major road networks linked to the project site.
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3.1

CHAPTER THREE
PROJECT DESCRIPTION

Background of the Project

The proposed@pecial Agrelndustrial Processing Zones (SAPZ) projecan integrated
development initiative designed to concentrate on-pgooessing activities within areas

of high agricultural potential to boost productivity, integrate production, processing and
marketing of selected commodities. The SAPZ Program go# increase household
incomes, foster job creation in rural agricultural communities, especially for youth and
women, and enhance food and nutritional security in Nigeria. The development objective
is to support inclusive and sustainable aigaustrial development. The main project
activities associated to the development of the SAPZ project includeopsgruction
works and mobilization of equipment and machineries, site clearance, excavation and
earth works, construction of roads, green spaces, $ipedianfrastructure, zone specific
infrastructure, industrial zone for target sectors, specialized-iafyastructure zone,
logistic zone, institutional zone, residential zone, rdalktility complex, amenities and

utilities zone, transportation and Istics zone and greenery and walkways.

The SAPZ will be made up of two building blocks which include:
1. Agricultural Transformation Centre (ATC)
2. Agro-Industrial Hub (AIH)

1. Agricultural Transformation Centre (ATC)
The ATCs are designed to link srimalder farmers to the agqarocessing hub and are
centres strategically located in highoduction areas, to serve as aggregation points to
accumulate agricultural produce from the community for primary processing to supply
the agreprocessing hub for fther value addition, or to send them to centres of great
demand for distribution and retail to consumers. The ATC is a-bassdd development
institution to implement integrated initiatives for the rural communities and at selected
locations for faciliting agro commodities procurement. ATC is one of the rural
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3.2

development initiatives of SAPZ which would not only promote inclusive rural
development but would also serve as a backward linkage to the AIH in terms of raw

material sourcing and supplying andvi@ard linkage to agro production zone.

2. Agro-Industrial Hub (AIH)

The Agroindustrial Hub will be supported by a network of compact and efficient
Agricultural Transformation Centres (ATCs) that will coordinate farmers, their
cooper at i v e sproductiah (land preparations @lanting and input supply),
harvesting, agglomeration (primary -farm storage, preservation and processing), and
marketing, activities. The hub will include the installation of various -prggessing
factories for severatommodities. The food processing facilities will be equipped with
the mechanical capacity to manage the entire production process from input reception to
packaging of the final products in order to meet domestic and international demand.
Target crops inclde Sesame, Rice, Sorghum, Millet, Maize,Groundnut,-Esens,
Cassava Acha,Sweet Potatoes,Bambara nuts and assorted vegetables.-ihldestiged
processing complex will also provide shared facilities to ensure excellent support to
stakeholders within # zone. The infrastructure available in the hub will provide an
opportunity for stakeholders to develop their individual projects and facilities within the
park. As a result, stakeholders will be able to set up their processing plants and benefit
from the available power distribution, water supply, wastewater treatment, Information

Communication Technology (ICT) connectivity, waste management etc. within the hub.

Description of Project Location (AIH)

The proposed Agrdndustrial Hub (AIH) Centre is located at Gubi, Bauchi Local
Government Area (LGA) of Bauchi State, Nigeria as shown in Figure 3.1. The site is
about 20km from Bauchi township. The total land area is 150 hectares along-Bauchi
Kano expressay within Latitudes 10°28'23"N10°28'11"N and Longitudes 9°47'19E
9°45'654"E. The proposed site area is surrounded by adjoining facilities such as the
Abubakar Tafawa Balewa University (ATBU) Main Campus directly opposite the site

about 3km to the maicampus; the Nigerian Airforce (NAF) Quarters to the south west
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about 350m; Sir Abubakar Tafawa Balewa International Airport is located towards the
North about 4.6km from the site (Figure 3.2). The Gubi Dam is located about 8km to the
west. The geographat coordinates of the site boundaries are given in (Table 3.1). At
present, the site is largely covered by scattered trees especially Mango trees. There are
few existing settlements and villages present in the proposed site. Villages identified near

the poposed project location include Kuhu, Malmo and Gubi communities.

Table3: Proposed AIH Boundary Coordinates

Coordinate No | Longitude Latitude

1. 10.4735419 9.7899295
2. 10.471357 9.7872975
3. 10.4698375 9.5106448
4. 10.4672082 9.7822392
5. 10.4651265 9.7796948
6. 10.4630497 9.7771608
7. 10.4609725 9.7746265
8. 10.4678076 9.7721146
9. 10.4608426 9.7705887
10. 10.4623725 9.7693257
11. 10.464503 9.7718101
12. 10.4688725 9.7767249
13. 10.471057 9.7791547
14. 10.4731951 9.7815948
15. 10.4748771 9.783747
16. 10.4774391 9.7846529
17. 10.4800015 9.7855588
18. 10.4820877 9.7863236
19. 10.479234 9.7872868
20. 10.4772816 9.7878464
21. 10.4763218 9.7883282
22. 10.4666876 9.774258
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Figure 3.1: Map of Bauchi State showing Bauchi LGA project location
68
Bauchi SAPZ ESIA Draft Report

ESIA for Bauchi Special Agndustrial Processing Zone
Prepared for Bauchi State Government



\;[:

Site

Urrounding Features®:- 5

campus

Figure 3.2: Satellite imagery of the proposed GAlbi surrounding
features

69
Bauchi SAPZ ESIA Draft Report
ESIA for Bauchi Special Agndustrial Processing Zone
Prepared for Bauchi State Government



BAG/1500

LAND SET ASIDE FOR THE USE OF
BAUCHI STATE GOVERNMENT
INDUSTRIAL HUB OF SPECIAL AGRO-PROCESSING ZONE

(SAPZ)

BAUCHI

BAUCHI STATE

e

SURVEYOR GENERAL
FEB 2024

UTM Coordinates of BAS0592
N1157878.40m
E 586447.02m 010" UTM Zone 32

Surveyed by Abduluhl M. CTO (S)
Date of Survey Fed. 2024

e XA ] a5E

PLAN No. BAG/1500
TOPOSHEET 149 NE

BAS0598

APPROVED BY HIS EXCELLENCY SEN. BALA ABDULKADIR MOHAMMED

SCALE 1:7,500

BAS0600 to BAS0601 = 320° 36' @ 218.47m
BAS0609 to BAS0610 = 019° 48' @ 245.39m
BAS0612 to BAS0613 = 153° 26' @ 118.51m

Fig. 3.3:

Bauchi SAPZ ESIA Draft Report
ESIA for Bauchi Special Agmdustrial Processing Zone
Prepared for Bauchi State Government

Proposed AlIH

Land layout

70



3.3 Description of ATCs Location

The proposed model of Al Hs and ATCs work o
where an AlH is fed by a series of ATCs spread over a vast procurement zone which in
turn are being fed by the Aggregation Centres (AGsated in the core production area

in the State. The sustenance of the proposed AIH is solely dependent on the continuous
inflow of raw materials. An aggregation centre that shall serve as an input feeder for
every ATC shall be strategically located inufoLGAs places within the radius of
influence/procurement of that ATC apart from having its collection facilities for the
benefits of the farmers in the near vicinity. The proposed ATCs centers are distributed in
each of the three (3) senatorial zone8afichi State with their value chain commodities

as highlighted in Table 3.2. The three (3) Senatorial Zones which are North, South and
Central zones represent each of the ATC centres. The Northern Zone is Azare in
Katagum LGA; South Zone has two ATCs due its population, land mass and
agricultural economic diversity; they are Alkaleri in Alkaleri LGA and Galam in Dass
LGA, and the ATC in the Central Zone is Rampa in Darazo LGA of Bauchi State. The
proposed ATC centers are identified and based on theabii#yl and connectivity in the

identified locations.

Table4: Proposed ATCs location and Priority Value Chains

SIN | Host Zone LGA Commaodity Priority Value
Community Value Chains Chains
1. Azare North Katagum | Rice, Sesame, Roselle Rice andSesame
LGA (Zobo)
2. Rampa Central Darazo Sesame, Millet, Sorghum, Sorghum, Millet and
LGA Ground nut Groundnut
Roselle
3. Alkaleri South Alkaleri Cassava, Maize, Bambar{ Cassava and Maize
LGA nuts, Rice, Cowpea
4, Galam South Dass LGA | Rice,Acha (Fonio), Rice and Acha
Onionsand Assorted
vegetables
1 GanjuwaSoybeans
1 Toro-Sweet Potato
9 Ningi-Sorgum and Groudnuts

Source: Field work, 2024
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Please Note that:

1.

Tafawa Balewa and Bogoro will feed in their produce to the Dass ATC because of
their proximity to the ATC and commonality of commodities of comrative economic
advantage

Toro, Ganjuwa and Ningi LGAs will feed in their produce to the AIH in Bauchi
directly, because of their proximity to the AIH

Kirfi LGA, Gombe State Boarder (Lariski)a major grain market will feed in to
Alkaleri ATC

Jamaare, Shira, Gamawa, Giade, Itas/Gadau and Zaki LGAs will feed in their produce
to Azare ATC in Katagum LGA

Misau and DambarhGAs will feed in their produce in Darazo ATC
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Proposed Agricultural produce Value chains

rice bran oil soap
rice flour cosmetics
rice glue lubricants
rice hull medicine

bakery items

Figure 3.4: Agricultural value chain
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3.4

3.41

Existing Infrastructure and Facilities at the Agro-Industrial Hub

The project site was assessed to present an understanding of the accessibility to the site
from a broad national/regional context, and the existing infrastructure and facilities as
presented herein. The statepdfysical infrastructure plays a major role in the attraction

of investments which are in turn vital for employment creation.

Accessibility

Roads

The Agrceindustrial Hub is accessed primarily by road. The Hub is currently accessible
by Trunk A roadswhich link Bauchi town connects to GomBauchtAlkaleri,
PotiskumBauchiGanjuwa (Soro) and DawaKauchiTafawa Balewa. From the North,

the Trunk A road that accesses the site from Gamawa and Azare. The trunk roads that
provide access to the SAPZ projesite are presented in Figure 3Access to the
proposed SAPZ project site is easy because it is situated along the B&aciu road.
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MAP OF BAUCHI STATE

SHOWING ALLM. & ATCs OF THE PROPOSED

Figure 3.7: Road showing connectivity to the proposed AlH site
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Railway

The closest railway system to the AIH location is the Bauchi Railway Station about
20.8km from the proposed AlH site as presented in Figure 3.8. The 5km rail line linking
Bauchi to Inkil community along Baucldombe expressway. The scope of services
aimedat expanding the tracks to Alkaleri in Alkaleri Local Government Area of Bauchi
State. This will enhance transportation of goods and materials between Alkaleri ATC and

the AIH centre including other adjourning communities.

Airport

Air transportation is @nsidered the fastest way to move people and goods from a place to
another and its presence in a city or region can foster quicker economic development.
There is the Abubakar Tafawa Balewa International Airport close to the AIH which is
about 4.6km away ém the project site (See Figure 3.8). The airport shall serve as a fast
means for the transportation of agricultural produce from the AIH to the local and
international markets. The SAPZ transportation plan should therefore aim at providing

quick access &m the agreallied industries to the cargo airport.
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3.5

Utility Infrastructure

Power

Bauchi State generally relies on power supply from the national grid which is transmitted
and managed along transmission lines and stations. The most conventional source of
power for Bauchi SAPZ project is reliance on the national grid. Alternative soofces
power are also recommended. SAPZ project will collaborate with national distribution
companies, to purchase and distribute electricity within the project area. To enhance
sustainability and reduce reliance on conventional energy, the project shalke outl
specific investments in renewable energy generation. It shall propose partnerships with
private companies, Independent Power Producers (IPPs), to install and operate renewable
energy plants, including a wind power plant and a solar hybrid power plargns
Additionally, as part of this investment plan, it will include a biogas electrical generation

plant fueled by organic waste from greenhouses.

Water

Water is one of the most essential resources for agricultural production. The water
sources availale to the SAPZ include rainwater, surface water, and underground water.
The amount of rainfall and precipitation are sufficient for intensive and specialized
farming. However, for industrial agricultural activities that require constant supply of
water wth no dry season shortages; hence alternative sources of water are necessary for
irrigation. Irrigation options include the use of underground water through drilling of
boreholes, implement rainwater harvesting from the roofs or the collection of surface
water from accessible water bodies. The future plans include construction of a new Dam
at the AlIH project site connecting from the Kuhu stream (see Fig.IBv8)L serve as its
primary source of water and is a potential source of hydroelectric pdtwerconnection

aims to reduce reliance on groundwater extraction. By integrating both local groundwater
and natural rainwater sources, this comprehensive strategy enhances the project's

sustainability and its adaptability to fluctuating water demands.
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3.6 Project Components

The Agrelndustrial Hub is designed to encompass a diverse array of facilities and
services. It is planned to include Industrial use (rarbiducts processing zone, clustered
processingone); Logistics and Warehousing (warehouse, cold storage, open yard, truck
parking); NonIndustrial use (residential, commercial, social amenities, offices, support
services). Additionally, it will feature a wastewater treatment facility, a solid waste
facility area, two areas dedicated to administrative and social facilities, truck parking lots,
and technical infrastructure areas. Also, provision of range of services including
electricity, heat, utility water for irrigation, wastewater treatment, telecamuations,

and solid waste managemése¢e Figure 3.10).

3.6.1 Infrastructural Design of the proposed GubtAIH
The description of the GuldilH, product mix and facility configuration

1 Water Treatment Plant (WTC), Solid Waste Management (SWM), compressor/
chiller/boiler networks, gas distribution, sewer network, communication network,
street lighting, wastewater network, electrical substation, etc.

1 Logistics (loading and unloading yards, packaging halls, transportation hubs,
cargo handling centres, raw madé collection and storage halls, finished goods
storage, packaging and labeling, procurement centre, etc), quality control labs,
QA/QC labs; and
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1 Institutional (fuel station, retail space, custom and security, weigh bridge, canteen,

fire station, etc).

Residential Zone
1 Multi formatted housing, guest houses, place of workshop, school, creche, public

amenities, playground, polyclinic, retail space, etc.

Greenery and Walkways
1 Green belt along the boundary, lawns and parks, tree plantation along the
propo®d roads, internal walkways, etc.

1 Buildings

The following amenity and utility buildings form a part of the processing zone, which
must be centralized:

- Administration includingResearch and DevelopmeR&D) centre, display

centre and disaster managemaestitee

- Aninformation kiosk and market intelligence cell

- Certification lab and QA & QC lab

- Extension centre

- Training centre including incubation centre

- Warehouse

- Customs and security

- OHT/UGS/WTP

- Substation

- SWM plant for hazardous waste and A@mrardousvaste

- STP

- Truck layby weighbridge and fuel station, and

- Other utilities including a fire station, workshop and equipment shed.
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1 Non-processing zone in AlH
The following amenity buildings form a part of the pmmocessing zone.
- School and créche
- Playgrounl
- Polyclinic
- Retail space
- Place of worship
- Residential blocks (2 & 3 BHK apartments, male & female dormitories) and

- Public amenity
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Figure3.10a: proposed SAPZ Project layout
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Figure3.1(b: proposed SAPZ Project layout

Bauchi SAPZ ESIA Draft Report
ESIA for Bauchi Special Agndustrial Processingone
Prepared for Bauchi State Government

85



VAV 238N . -0

Figure3.10c: proposed SAPZ Project layout

Bauchi SAPZ ESIA Draft Report
ESIA for Bauchi Special Agndustrial Processingone
Prepared for Bauchi State Government

86



Figure3.10d: proposed SAPZ Project layout
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Figure3.10e: proposed SAPZ Project layout

Bauchi SAPZ ESIA Draft Report
ESIA for Bauchi SpecigréIndustrial Processing Zone
Prepared for Bauchi State Government

ORI

94



3.6.2 Proposed Infrastructure Plan
The following engineering strategies are discussed in the Infrastructural plan for the
SAPZ Processing Hub:

S/N | Activities Utilities, infrastructure within AIH

1. Roads (general considerations] 9 A proper hierarchy of roads is proposed to ensure smooth traffic
movement inside Hub.

1 Primary, secondary and tertiary roads are planned to give access to
industries within Hub.

2. Walkable (pedestrian walkwayg 9§ The project shall have walkable paths;

and bicycle movement) 1 Planning and maintenance of the pedestrian walkways;

1 The tree line alongside pedestrian walkways shall provide shade for
pedestrians;

1 Buildings and factories shdle easily accessible from the pedestrian
walkways;

1 Routes and paths are provided for easy movement of visitors with
sufficient care so that no transport system comes in the way of
pedestrians;

1 Planning of necessary signage, street name boards, zone guajisg
and visitors6é guidance map at |

3. Surface drainage (design and | 9§ The drainage system is planned to cater for the entire AlH through

scheme) gravity flow;

1 Providing drains on both sides of the roads;

1 The proposal includesractangular brick masonry drain for the
remaining areas for optimization of the area under drainage.

1 The considerations include RCC box/pipe culverts of suitable sizes f
road crossings;

1 Enhancing the groundwater table and reduce water demand through
effective rainwater management; and

1 Rainwater harvesting is envisaged all along the drain at regular inter

4, Water demand 1 The project shall have a 24/7 treated water supply adopting national
global standards with sufficient quantity.

1 For processingbathing and washing clothes, cooking, drinking, the
proposal contemplates the use of potable water;

1 The usage of nepotable water includes gardening, cleaning, cooling
toilet flushing;

1 Rainwater harvesting systems are proposed to be installedibeatyt

1 Supply of recycled wastewater for secondary uses

5. Water Treatment Plant 1 The system selected shall ensure that the quality of water is within th
drinking water standards;

1 For WTP with a source of water as storage tanks, groundwater and
pond/riverside/surface runoff.

1 The study shall include the optimization of the system depending on
actual quality of raw water.

6. Sewage quality estimation 1 The sewerage system is planned to cater for the anticipated peak
discharge requirements andtteat the waste to the required discharge
standards;

1 The estimation of the sewage shall vary depending upon the land us
distribution;

1 The proposal includes handling of wastewater generated from toilets
(considered as sewage) and the wastewater genématethath/shower,
laundry, hand basin, and kitchen (considered as sullage, greywater);
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Sanitation (common and public
toilets)

1 Common and public toilets are provided at strategic locations, apart
toilets to be built by the occupant industries.

Solid Waste Management
(SWM)

1 SWM is one of the essential services for maintaining the quality of Iif
the AIH and for ensuring better standards of health and sanitation;

1 If properly collected at the source, SWM would reduce the number o
downstreanproblems related to transportation and disposal of the sa
The solid waste generated in AIH can be broadly categorized as und

- Industrial norhazardous wastes;

- Industrial hazardous waste;

- Domestic wastes: kitchen and wood waste, plastic, paper, floor
sweepings;

- Road sweeping and sanitary waste: human waste;

- Garden and agriculture waste: leaves, branches, plants

- Roads/building construction waste: earth, asphalt, concrete, brick
plastic, wood, glass, stones;

- E-Waste: computer systems, peripheral equigmanbile phone setg
TVs, audio sets and also household appliances;

- Hospital and biomedical waste;

1 The project shall reduce landfills caused by waste so that it is minim
Source segregation of solid waste generated is a prerequisite for
recycling. Thegardening in the project can effectively utilize compost
organic waste. Also, considerations include energy creation through
waste;

1 The generation rates of industries, logistics, commercial and residen
areas vary to such an extent that exact quaatitin of solid waste
generation is not feasible;

1 It is mandatory to implement source, and the activity includes adequ
considerations for the planning of collection, transportation of waste
within the site area. Users will be required to segregatelzeite into
the following categories and put it in colecwded bins:

- Industrial nonrhazardous waste

- Industrial hazardous waste

- Bio-degradable waste

- Non-biodegradable waste

- E-waste like parts of computer, floppies, monitor, cartridges, ribbg
- Constructiordebris, street sweepings
- Hospital and biomedical waste

Power supply and distribution

1 Electricity shall be available 24/7 in all parts of the site with smart
metering linked to online platforms for monitoring and transparency;
1 The system parameters a®follows:
- Transmission liné 33kV
- Number of phaseis 3
- System frequencly 50Hz
- Consumer supply voltagel1kV/22kV/400 Volt/230 Volt
1 The proposal includes distribution substation in a strategic location,
individual facilitation and all powereticulation are to be carried out at
11KkV.
1 A network of overhead lines or underground cables can distribute po
1 For the initial phase, the considerations include an overhead distribu
system, and however, the underground cable system shall rdptace t
overhead distribution system over a period;
- Lighting controls- all nonemergency exterior and common area
lighting such as landscaping, surface and covered parking, pathw
street lighting shall have daylight sensor/ tirbased control;
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- CentralizedHeating, Ventilation, and Air Conditioning (HVAC)
systems;

1 Onsite renewable energy:

- Use of onsite renewable technologies, to minimize environmental
impacts associated with the use of fossil fuel energy.

- Rooftop Solar Photovoltaic (PV) panels are one of the proven
methods of renewable energy. It has been envisaged to provide g
solar PV panels for generating power leveraging the roof spaces
available atop the various building.

10.

Street lighting, outdor light
pollution reduction

1 The proposal envisages two different forms of the street light:
- Streetlights for the road network
- Solar street lighting
1 All the roads and streets are provided with street lighting not only to
assist pedestrians and traffic lalgo to increase safety and security in
area
1 All lighting includes Light Emitting Diode (LED) streetlight fixtures
mounted on power poles or streetlight columns.
1 For major roads, the average illumination should be about 20 lux, an
1 Exterior lightingshall be in such a manner that no external light fixtur
emits more than 5% of the total initial designed fixture.

11.

Information Technology (IT)
connectivity,telecommunication
and ICT-enabled occupant
industry services.

1 The project shall have WRi sevices with highspeed internet across th
AlH area.

1 The concerned officials of the ministry and other private operators sk
provide all telecommunication services.

1 The infrastructure includes vahaelded telecom services and internal
communications fothe users are not covered under the general
infrastructure.

1 Provision of all major services through online and offline platforms.

1 The occupant industries can access information through data availal
the online system, and

1 Robust data infrastructure $gm shares information and enhances
internal coordination.

12.

Landscaping, public open spac
and green cover or vegetation.

1 The activity includes works associated with the landscaping within th
AlH covering tree strips along the boundary, roads, pupséenery.

1 Well dispersion of public open spaces throughout the site

1 The workspace shall have access to open space within 10 minutes
walking distance.

1 Open spaces are of various tyjpasatural, green, plazas, parks, or
recreation areaswhich serve varios sections of people.

13.

Safety and Security

1 The site to have very high levels of public safetyl residents to feel
safe in all parts of the site during all hours of the day, and

1 The proposal includes a lighting system, CCTV surveillance system
armed security men.
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3.7 ATC proposed Plan

The master planning exercise for ATC shall be conducted based on the following

considerations:

Commodities handled within each of the ATC and the estimated number of ATCs
Commodity volume expected consideriting production and surplus available in

the catchment area of each ATC including seasonality of storage and storage
requirements.

Availability of agribusiness, social and commercial infrastructure.

Avalilability of support facilities

The sustenance of tipgoposed AlH is solely dependent on the continuous inflow of raw

materials. In this regard, it is prudent to obtain the raw materials outside the influence

zone (200km radius from AIH) boundaries as well. The tentative location of the ATCs

was shortlistedbased on the following factors:

= = =4 =4 =4

The extent of the agricultural land in the procurement area within a 200km radius
The extent of the mixed vegetation type of land parcels;

Connectivity and access from the nearest existing road network;

Distance from the pposed AlH; and

The radius of the influence of each ATC
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3.8 Proposed ATCs Site Specific Description

This section deals with the description of each of the proposed ATC sites. The ATCs sites
identified are spread across four (4) LGAs as presented in Tablel&3and details of
these ATC sites are presented by figure 3.11.

Table5: Detail of ATC sites ard their coordinates

_ Coordinates
Site Address LGA : . :
SIN Latitude (°N) | Longitude (°E)
1. | Azare community along Misau road, | Katagum | 11°39;31jiN 10 12;30iiE

BauchiState

2. | Rampa community along Bauehi Darazo 11 01j25;iN 10 24i46iiE
PotiskumMaiduguri RoagdBauchi
State

3. | Alkaleri community along Bauchi Alkaleri 10 16j22jiN 10 20;32iE

Gombe RoadState
4. | Galam community along Bauehi Dass 10 01j22;iN 9 32/41jiE

Tafawa Balewa Roadbtate
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Legend

B Project LGAs
[] Other LGAs

<y

Fig. 3.11: Administrative Map of Bauchi State highlighting the proposed ATC LGAs and locations
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3.8.1 Azare ATC Site Description
The ATC project site is located at Azare commuuiiyng Misau road, Katagum LGA,
Bauch State. Katagum is a town, a local government area and a traditional emirate in
Bauchi State with population of 295,970 at the 2006 cerdus.ATC project site is
situatedwithin Latitude 1139;31jjN and Longitude 12;30;iE. The proposed project
site is former Bauchi State Agricultural Development Program (BSADP) that spread
across an area of 34.24ha with a gentle slope and relatively rectangular in shape and neem
trees being used as parameter fence around its boesddtriis bounded by three
communities: from the east is Fatara community at 2.5km, on the-sasithyakiri at

1.5km, south is Katanga community at 2.5km.

Infrastructure inside the ATC project site

The proposed site has an existing infrastructisedenging to former BSADP such as
staff housing quarters, 12 housing apartments for the senior staffs, 17 for intermediates
staffs and 12 for junior staffs. There is an administrative building and office including a
Guest House and 4000 metric tones sibosthe project site. Other structures in the
project site include primary school, cottage groundnut oil belonging to the Federal
Government occupying about 200sgm; and a private block industry that encroached into

the land occupying over 400sgm (Plate)1.0

Surrounding Facilities

The surrounding facilities around the ATC project site are Abubakar Talali Ali
Polytechnic, Collage of Administration and Business Studies Annnex directly opposite
the site about 70m; Federal Government Collage Azare sharesanpuodards south,

while 10m from behind down to the left flank of the site are build up residential areas.
Azare town is about 3.5km from the project site. There is a transmission center about
20km across the road and an airstrip located at 9km fronréfecpsite, known as Azare
airstrip. The distance between the proposed Azare ATC site tcABidbis estimated at

167km, and to the closest ATC located at Darazo community at 63km.
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Social Amenities

The site is connected to national grid that supplies facility with electricity, and
untarred pathways within the project sitéwe source of ground water at the project site is
hand pump borehole and well water. Out of the 2 handpump borehole only 1 is

functional.

Existing Environment

It withesses two njar seasons each year which are the dry and the rainy seasons, and the
average temperature of 32@hile the total annual precipitation level of the area is 1190
mm of rainfall. The town located on the northern bank of the Jama'are River, which is a
tributary of the Hadejia. Most of the inhabitants are peoples from the Fulani, Kanuri,
Kararkarai and Hausa tribes. The main agricultural products include peanuts
(groundnuts), sorghum, millet, rice (especially in the riverine fadamas, or "floodplains"),
cowpea, cotton, indigo, and gum arabic. Livestock include horses, cattle, goats, sheep,
donkeys and a lot of poultry.

There is no erosion or gully observed within the project site, even though there is no

proper drainage system, but the water flow was propérdyneled in such a way that it

did not create gully. Vegetation cover at the project area are neem trees.

t

Primary school at the project site BSADP Staff quarters at the project site
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4000 tons food Silo at the project site BSADP administrative building

Water tank at the project site
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Water well Water tank

7\

Vegetation within the project site consultation with community members

Consultation with community members
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Consultation with members of the community

Plate 1.2 Surrounding infrastructures and features of Azare community
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Figure 3.12: Satellite image showing the surrounding features of the ATC site
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3.8.2 Proposed ATC Darazo Site Description
The project site is located at Rampa community along BaRetiskumMaiduguri Road,
Darazo Local Government Area (LGA), Bauchi State. It is within Latitud®2{25iiN,
Longitude 1024j46;iE. Darazo LGA was created in 1991. It has an area of 3,015 km2
anda population of 251,597 at the 2006 census. The proposed ATC project site is former
Bauchi Farm Training Center that spread across an area of 15.17ha. It is fenced with
mango trees and barbwire as parameter fence around its boundaries. It is bordered by
three communities, from the east is Lliyasu community at 3.7km, on the west Darazo at
2.97km, south is Lafiyaru community at 3.67km and on the North boundary between

Jigawa State 14km.

Infrastructures inside the ATC Proposed Project site
There are existg infrastructures in the project site consisting of 2 hostels, 1
administrative building, Meteorological center and over 10 staff quarters. These facilities

are occupied by the former staffs of Bauchi Farm Training Centre (Plate: 1.0).

Surrounding facilities

There are two settlements close to the project site about 157m opposite the project site
across the BauctiotiskumMaiduguri road and about 700m behind the project site.
Darazo community the main town is about 3km where the local government headquart

is located. Some part of the project site land is been used for substantial farming and
mango plantation that stretched beyond the project land, also for rearing of animal such

as goat and cows.

Social Amenities
The source of ground water within the project site is handpump borehole and well water.
The hand pump borehole is barely functional, as the people within settlements depends

majorly on well water.
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Existing Environment

The project areavitnesses twanajor seasons each year which are the dry and the rainy
seasons, and the average temperature of @2@e the total annual precipitation level of

the area is 1190 mm of rainfall. The majority of the inhabitants in Dorazo LGA are
members of the Hausa ethrgroup, that comprises several towns and villages that make
up Darazo LGA, such as; Jimbim, Gabarin, Lago, Yautare, Tauya, Wahu, Gabchiyari,
Sade and other. The commonly spoken languages in Darazo LGA include Hausa and the
Zumbum languages.

A seasonal rigr was observed at the project site, which cut across the project area, and it
flows towards north down toward Jigawa State. The river is always dry during dry

season, but active during rainy season maximum current flow that has created a gully in

some parof the project site.
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Farming activities and rearing of goats and cows at the project site

Seasonal river across tpeoject area

Engagements with the state representatives, residents inside the project site and some members of
the surrounding communities
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Plate 1.3 Surrounding infrastructures and features of Rampa community
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Figure 3.13: Satellite imaga#howing the surrounding features of the ATC site
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3.8.3 Proposed ATC Alkaleri Site Description
The project site is located at Alkaleri community along Bawhinbe roadAlkaleri
LGA, Bauchi State. It is within latitude 106;22jiN, longitude 1020i32;jiE. Alkaleri is a
Local Government Area of Bauchi State, Nigeria. Its headquarters situated in the town of
Alkaleri (or Alkalere) on the A345 highway in the northern part of the Local Government
Area. The LGA has an area of 5,918 km2 and a populati@2@#24 according to 2006
population census (NPC, 2006).
The proposed project site is former Bauchi State Agricultural Development Project site
that spread across an area of 6ha. The Alkaleri community is \Widnimadicommunity,
bordered by other commities towards east is Budawaire community at 2.8km, on the
North are Dandalmari and Lado community at 2km, and towards south are Dambori and
Gwaram community at 3km each.
There are existing infrastructures at the project sites which belongs to BSADR. Thes
infrastructures are administrative building, staff quarters, a lodge and stop and shop
agricultural hub, where people can buy, showcase and consult for anything in regard to
agricultural activities. The building was constructed and handed over to the Sta
government, which the Director of Agriculture, Bauchi State promised to hand it over for
this ATC project.

Surrounding facilities

The surrounding of the site location is an active bupdesidential and commercial area
with some other facilities sudas: fuel stations, car wash and other small businesses. The
busy Alkaleri market is less than 1km from the project site, same with the Local
government headquarters. There other facilities located around the project site like,
School of health technologhat is located 2km from the project site, primary/secondary
school, all with 2km from the site. The estimated distance from the proposed Alkaleri
ATC site to the AIH at Gubi is estimated at 70km.

The site is connected to national grid that supplies db#itfy with electricity, untarred
pathways and drainage system within the project §he.source of ground water at the

project site is borehole and around the site is hand pump boreholes and water well.
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There is a seasonal river is much active duraigyr season and it flows north, crossing
the road to connect with other water source, that goes all the way downdiondimiver

located at over 6km from project site.

Existing Environment

The predominant ethnic group in the area are the Fulani with some Kanuri, Dugurawa,
Guruntawa and Labur "Jaku" people are present in a lesser population. The Local
Government is bounded in the North by Gombe State; East by Kirfi Local Government
Area; Souh Tafawa Balewa and West Bauchi Local Government Areas.

BSADP reported that April is the hottest month of the year with temperature rising to
about 400C. The coldest months are December and January, when the temperature may
fall as low as 170C to 220C. &mean annual rainfall ranges between 10P0OOmm.

The raining season extends from May/June to September/October. The dry season starts
September/October, to April/May. The maximum humidity may increase drastically
during the middle of raining season tooab 96% in August and drop sharply to about

10% during harmattan around December.
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Infrastructures within the project site, Primary school, residential house, food silo and administrative
building.
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House designaround the project site

Water source within and around the project site, hand pumps, water well and borehole
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Consultation with the state, occupant and the community

Plate 1.4 Surrounding infrastructures and features of Alkaternmunity
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Figure 3.14: Satellite image showing the surrounding features of the ATC site
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3.8.4 Proposed ATC Dass Site Description
The project site is located at Galam community along Balafawa Balewa roadn
Dass LGA of Bauchi state with coordinates; longitudeD1{22jiN , Latitude 932j41jiE.
The proposed project site is former Nigeria Directorate of Employment (NDE) proposed
site that spread across an area of 19.16ha, relatively flat and rectangular Ishap
bounded by four communities, from the seatist is Dabardak community at 1.21km, on
the southwest Kuletu at 400m, nortast is Galam community at 300m and on the north
west is Sabonlayi community at 300m opposite the project site, acrossith&he total
19.16ha contains minimal infrastructures such as 2 uncompleted presumed to be
administrative buildings, at the linter level.
The surrounding of the site location is not much an active Hmgildesidential or
commercial area, however among foer community that around the site, two closest
with active residential structures is Sabonlayi and Dabardak community, both with an
estimated population of 26800. Primary schools are located at Dabardak community
(Darbadak primary school), Kuletu (Katu primary school), and Sabonlayi community
(Bulaye primary school) the closest to the project site across the road.
The most active community with commercial activities closest to the project site is Dass
community less than 3km from the project siteeTcal government headquarters is
located in the same Dass community and with other commercial activities such hospital,
primary/secondary school, shops and others.
The project site land is been used for farming purpose and gradhegource of ground
water around the project site is handpump borehole and water well and no water body
was observed within the project site, except two burrow pit been used for mud block

purpose, one across the road at 50m and another by the side at 250m.

Existing Environment

The local government has an area cover of 535 km? and a population of 89,943 at the
2006 census. The people of Dass local government area engages in farming for a living
because of their rich land. It is located in the southern part of Batatki and bordered

by Tafawa Balewa, Bauchi and Toro local government aidas.most prominent tribe

being the Hausa ethnic group. The religion of Islam is widely practiced in Dass LGA
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while the Hausa language is commonly spoken in the area. Popularaldsdim Dass
LGA include the Mbulla hills. Farming is the major occupation of the people of Dass

LGA with crops such as Maize and Rice produced in massive quantities within the area.

k
¥

Infrastructures within the project site, an uncompleted adminisrhtiitding

House designs around the project site and the primary school opposite the site.
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Burrow pit around the project site

project site, hand pumps, water well
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Consultation with the stateccupant and the community

Plate 1.5 Surrounding infrastructures and features of Galam community
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Figure 3.15: Satellite image showing the surrounding features of the ATC site
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3.9 Project Activities

The project activities will broadly cover th@lowing areas:
Pre-construction activities include

- Site Preparation,

- Engineering Design

- Materials Delivery, etc.

Construction activities include
- Land clearing
- Civil Works
- Electrical works

- Installations

Operational activities include
- Operation othe AgreProcessing facilities
- Movement of raw materials in and finished products out of the Hub.
- Maintenance of the AgrBrocessing facilities and
The decommissioning activities include
- Demolition and removal of Agrprocessing hub components for relocation or
sale

3.9.1 Associated Facilities
The project will also involve installing associated facilities that are crucial for the
operational efficiency and sustainability of the agricultural zone. This includes the
construction of administrative/technical/social facilities, energy transmissias Ii
transformer centers, connection/access roads, a wastewater treatment facility, a fuel
station and truck parking lots. Additionally, as part of future plans to further enhance
sustainability and seBufficiency, the project intends to incorporate ewable energy
sources | i ke wind, sol ar , and biogas syst

expansions or modifications will involve additional studies that should be conducted by
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3.9.2

3.9.3

preparing document(s) for these associated facilities and/or uptlaifeSMP prepared

within the scope of the project to reflect the current situation.

Project Workforce

The project aims to support investments that contribute to increasing employment in rural
nonarable lands and boosting the national exportsrafwdiyiral products. The projected
employment impact is substantial, with an estimated 6,500 individuals expected to be
employed with about 35% will be women. Moreover, during the construction and drilling
activities, it is anticipated that several hundiretividuals will be employed.

In the project area, it has been decided not to construct any accommodation facilities for
the employees. Instead, routrgp transportation will be arranged for them using shuttle
services. This approach is designed to minée the project's footprint and simplify
logistics related to employee housing. However, there is a contingency plan in place
should the need arise to establish a camp site for the Project. If a camp site becomes
necessary, it will be developed in striatcordance with the standards for worker

accommodation as outlined by the International Finance Corporation (IFC).

Implementation Schedule

The project activities will be carried out on a phhgephase basis as follows;
- Site Survey

- Site Leveling

- Leveling & Grading

- Marking for Mounting Structures

- Pier Foundations

- Structure Erection

- Structure & Model Alignment

The proposed schedule for the engineering, procurement and construction is provided in
table 3.4 below.
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Table6: Proposed Project Timeline

S/N | Activities

Q1
2024

Q2
2024

Q3
2024

Q4
2024

Q1
2025

Q2
2025

Q3
2025

Q4
2025

Q1
2026

Q2
2026

Q3
2026

Q4
2026

Initial Conception

Site survey & mapping

Grid & load flow survey

Feasibility studies

ESIA

Financial Closure

Engineering & Construction

Interconnection & commissioning

© © N o g & W NP

Start operation
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4.1

4.2

CHAPTER FOUR
DESCRIPTION OF EXISTING ENVIRONMENT

Introduction

This chapter presents the current ecological conditions around the environment of the
proposed GubAgro Industrial Hub (GubAIH) project. The objective of baseline data
acquisition is toidentify environmental issues associated with the proposed project by
predicting them as well as proffering measures to mitigate/minimize and avoid their
adverse effects. The environmental components studied are phiisicucal
environment  (meteorology, eglogy, sediment/soil type and distribution,
surface/groundwater characteristics), biological environment (location and distribution of
benthos, plankton, fisheries, flora and fauna characteristics), as well asssocamic

and health conditions descrilgi the demographic structure, culture, heritage sites, social
and health status of the people and their environment, including outcomes of
consultations held.

The baseline conditions are based on information sourced from literature review,
stakeholder aosultation and data interpretation, as well as findings from laboratory
analysis and field data sampling collected within the proposed project site boundary (1
km radius). The data gathered shall be utilized to inform future decisions about
environmental management and to track any changes that may occur to the environmental

elements.

Study Approach

The baseline status of the project area was obtained through consultations with the
relevant stakeholders as well as from field studies covering the following:
A Reconnaissance survey;
A Field studies including air, surface water, sediment, soil and vewetati
sampling;

A Geophysical investigation and groundwater sampling;
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Field analysis and sample preservation;
Laboratory analysis of samples;
Sociceconomic and health studies;

Data processing, analysis and interpretation; and

To 3o Do I Do

Reporting

4.2.1 Area ofinfluence
Sampling stations were established within the proposed-@&itibiproject site with a
control station established outside this site for soil, air quality, and noise. This is to
guarantee that the impact of the proposed @uHi facility is measued against the
sample taken from the control station to make decisions about environmental monitoring
and management in the future. The entire area of influence for the proposedlBubi
project site covers 6kdn2. This excludes the nearest communitieKohu, Malmo, and
Gubi where groundwater samples were collected, and a socioeconomic and health survey
was conducted in the course of this study. Surface water and sediment sampling were
carried out in the seasonal stream that cuts across the proposeAlBybbject site.
This stream flows northeast and recharges the Gubi river located about 8 km north.
All sampling was conducted in compliance with the FMEnv requirement (Appendix 3).
Statutorily, the Federal Ministry of Environment from prior engagemants recent
technical review sessions has required a 10 km radius zone of influence for Category 1
projects EIA field sampling design. However, based on the expert judgment and
understanding of the dynamics of aquatic systems, the EIA consultant onlygeskten
10km for the socieeconomic survey in the Gubi community locatddnSsouth of the
proposed GubAlH project site.
Environmental factors considered when selecting sample points were the sensitivity of
physical and biological receptors (e.g., loocatiof water bodies, flora, and fauna,
settlements) as well as the geographical dynamics of the study area such as wind
direction, upstream/downstream system, and topography of the area. Receptors within the
study area include trees and shrubs, rock ouscrailapidated buildings, seasonal

streams, flora, fauna, and soil.
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4.2.2 Baseline Data Acquisition Methods

4.2.3

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 radiciplinary approach and waxecuted

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 are collected Wishegstab
(scientific and regulatory) requirements. Elements of this approach include:

A review of existing reports that contain environmental information on the study
area,;

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

A premobilization activities (assembling of the field team, sampling
equipment/materials calibrations/checks, review of the work plan and schedule
with the team, and job hazard analysis);

A mobilization to the field; fieldworkmplementation sample collection (including
positioning and field observations), handling, documentation and storage
protocols and procedures; and

A demobilization from the field; transfer of sample custody to the laboratory for
analyses.

The methodlmgy/procedures for collecting field data are described in the succeeding
subsections. Also, baseline environmental conditions of the proposedABdlgroject'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 analyzed as well as an overview of the general QHSE plan adopted for field

data gatheringrad laboratory analysis are presented.

Consultation with Regulators and Stakeholders
Prior to field sampling, meetings were held with the relevant stakeholders to intimate
them of the project and seek their consent to carry out the field d#tarigg.
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Consultation is an important element of seeanomic assessment and an integral
component of the entire EIA process. This is because appropriate and adequate
consultations ensure smooth project implementation and guarantee economic and
commerciasustainability of the proposed project. It involves information dissemination
and interaction/dialogues with the host communities and other stakeholders on the EIA of
the proposed project. The key objectives of consultation on the ESIA for the proposed
GubtAlIH project are to:
- Ensure that the communities and all stakeholders are given early and adequate
information on the ESIA and the proposed GABH project activities;
- Provide a framework for improving the understanding of the potential impacts of
the proposed project on the seeiconomics and biophysical environment;
- Il nclude stakehol dersdé views and concern
as it concerns the potential impacts;
- ldentify contentious issues in the proposed project exegution
- Establish transparent procedures for carrying out the proposed projects; and
- Create accountability and a sense of local ownership during project
i mpl ementati on, thus minimizing communi

may result thereof.

4.2.4 Reconnaissance Survey and Delineation
Site visits were carried out from 26 27" April 2024, to collect primary data relevant to
the site assessment and for the generation of baseline information used in assessing
potential impacts. The areasived were the proposed Agro Industrial Hub at Gubi and
the ATCs in AzareKatagum LGA, RampaDarazo LGA Alkaleri and Galam Dass
LGA communities in Bauchi State. During the site visit, site assessment was carried out
(strengthened by secondary dataagied from desk studies), samples for environmental
assessment were collected, seeocmnomic data was collected through the administration
of questionnaires and the conduction of séninal interviews, and stakeholder meetings
were held. Plans for commityn consultations were also made and were eventually
carried out. Information obtained from all these activigegpresented in this chapter.
Photo 4.1 to Photo 4.6 show images of the site visitation team on site.
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Plate 1.6 Site visitation Team 6bservmg te project site at GAlbi
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Plate 4.4: Site visit exercise at Alkaleri ATC site

Plate 4.5: Site visitation team at Galam ATC site Plate 4.6: Site visit exercise at Azare (Katagum LGA ) ATC
site
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4.2.4Desktop Studies

4.2.5

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 GubAIH project area and environs similar to it, were among the materials

studied. The list of materials consulted is specified in the relevant sections.

Field Sampling/Measurement
To accurately describe the ecology and meteorolofgyhe study area and ascertain
seasonal variations of particular environmentally relevant characteristics, field data
gathering exercise was conducted for dry season sampling from April 25 to 27, 2024. The
specific objectives of the ecological field sampglwere to determine:

A Ambient air quality and noise level of the study area;

A Physicachemical and microbiological characteristics of the soil within the

study area;

A Physicechemical and biological characterization of water and sediment
samples whin 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

o Io Do Do

Establishing the socieconomic and health status of theojpct affected
communities.

Ecological samples and data (water, soil, sediment etc.) were collected as appropriate.
The exercise involved in situ measurement of unstable parameters where possible or they

were preserved for laboratory analysis.

a. Field Study and Sampling Design

Field data gathering was designed to cover the proposedABdbproject area. Soill
sample stations were established to ensure the major soil types that characterise the
proposed GubAlH project site are adequately covered. Also, surface water and sédimen

sampling as well as hydimiological studies were carried out at the surface water station
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while air quality and noise level measurement stations were distributed to ensure the
entire project site is representatively covered. On the whole, the follogangple
requirements were established:

A Soil samples obtained from fifteen (14 + 1 control) stations, with samples
collected from @15cm for top soil and from 180cm for subsail;
Surface water/sediment samples from one station;
Air quality measured difteen (14 + 1 controls) stations;
Noise level measured at fifteen (14 + 1 controls) stations;

Groundwater sampling at two (2) stations (haog well and borehole);

o o Do Do Do

Vegetation and wildlife

The sampling locations were selected as waypoints ubegGeographic Positioning
System (GPS), and subsequently plotted in a sampling map (Figure 4.1a and 4.1b) that
was utilized during field study. Locations for biophysical sampling considered ecological
types around the project areas, vulnerable envirorahattributes with regards to the
potential and associated impacts of the environment and control or buffer zones.
Socioeconomic and health impact studies on the other hand, considered human
habitations, infrastructures, cultural heritage sites and pmeyailealth conditions of
people within the sphere of influence to the proposed -Aitbiproject area. Table 4.1
presents an inventory of the biophysical and secimnomics/health details collected
during the field studies.

Table7: Inventory of Biophysical and Socio Samples

S/N | Environmental Parameter No of Samples a
Component requested by FMEnv

1 Surface water anp chemical microbial, Benthos and Plankton | 1 sampling unit/wate
Sediments body

2 Groundwater Physico chemical and microbial 2

3 Soil Physico chemical and microbial 30 + 1 Control (for both

0-15cm and 160cm)

4 Ambient air quality | Criteria pollutants 15 + control

5 Noise Sound level 15 + control

6 Geology/ Static water level, Stratigraphy, flow directior]
Geophysics -

7 Meteorology Temperature, relative humidity, -
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8 Vegetation

Transects, key Informant Interviews, Use of
Binoculars, Direct Observation and sample
collection

Health

discussions, publications

9 Wildlife Direct Observation, Key Informant Intervie
and indirect count method
10 Sociceconomics | Interviews, questionnaires, focus group i

Source: Fahamu Fiel

Table8: Sampling Stations and Geeposition

dwork, 2024

S/N | Identification | Lat | Long S/N | Identification | Lat Long
Air Quality & Noise Level Soil Sampling
1 Ag.N-01 10°28'47.78"N | 9°47'11.87"E| 1 S.S01 10°28'51.43"N | 9°47'9.37"E
2 AQg.N-02 10°28'34.47"N | 9°47'1.04"E | 2 S.S02 10°28'35.30"N | 9°46'58.84"E
3 AQ.N-03 10°28'26.33"N | 9°46'49.28"E | 3 S.S03 10°28'26.67"N | 9°46'47.75"E
4 Ag.N-04 10°28'16.21"N | 9°46'38.82"E | 4 S.S04 10°28'17.34"N | 9°46'36.34"E
5 Ag.N-05 10°28'8.85"N | 9°46'28.36"E | 5 S.S05 10°28'9.15"N | 9°46'26.23"E
6 Ag.N-06 10°27'59.96"N | 9°46'18.38"E | 6 S.S06 10°28'1.29"N | 9°46'16.61"E
7 Ag.N-07 10°27'51.62"N | 9°46'7.49"E | 7 S.S07 10°27'52.42"N | 9°46'5.84"E
8 AQ.N-08 10°27'39.88"N | 9°46'14.62"E | 8 S.S08 10°27'37.03"N | 9°46'15.65"E
9 Ag.N-09 10°27'47.21"N | 9°46'22.89"E | 9 S.S09 10°27'42.71"N | 9°46'23.16"E
10 | Ag.N-10 10°27'53.16"N | 9°46'31.14"E| 10 | S.S10 10°27'50.34"N | 9°46'31.83"E
11 | Ag.N-11 10°28'3.00"N | 9°46'41.40"E| 11 | S.S11 10°28'3.55"N | 9°46'38.98"E
12 | Ag.N-12 10°28'11.60"N | 9°46'50.27"E| 12 | S.S12 10°28'13.31"N | 9°46'48.77"E
13 | Ag.N-13 10°28'21.70"N | 9°47'2.22"E | 13 | S.S13 10°28'22.78"N | 9°47'0.82"E
14 | Ag.N-14 10°28'31.43"N | 9°47'16.31"E| 14 | S.S14 10°28'27.76"N | 9°47'20.67"E
15 | Ag.N-Cntrl 10°28'26.60"N | 9°46'29.76"E | 15 | S.SCntrl 10°28'20.18"N | 9°46'26.41"E
Surface water and sediment sapling Groundwater sampling
1 S.W-01 10°28'18.06"N | 9°47'7.83"E | 1 G.wW-01 10°28'36.57"N | 9°46'15.17"E
2 G.W-02 10°29'4.77"'N | 9°47'4.91"E

Source: Fahamu Fieldwork, 2024

Plate 1.13SamplingMaterials
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b. Analytical Methods

Samples collected from the field were analysed in Federal Ministry of Environment
accredited laboratory, Abuja Environmental Protection Board (AEPB) Laboratory, Plot
776 Cadastral AO off Z, Maimalari Stre@entral Business District, Abuja (Appendix

3). 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 procges 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 physhemical parameters,
insitu measurement of pH, conductivity, Totak&blved Solids (TDS), and temperature
were carried out in the field. All field instruments were regularly cleaned and recalibrated
after each use. The Quality Assurance and Quality Control (QA & QC) for laboratory
analyses is in accordance with FMEnv meooended 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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Source: Fahamu Fieldwork 2024
Figure 4.1a Generalized sampling map for all Environmental components studied at the proposed GubiH project area
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4.3

4.3.1

4.3.2

Climate and Meteorology over study area

The study area is located in the searid climatic zone of Nigeria and characterized by
two distinct seasons, the hot dry seasonaitie cool rainy season. Generally, Nigésia
climate is characterized by the dry and wet conditions associated with the movement of
the InterTropical Convergence Zone (ITCZ) north and south of the equator. The Inter
Tropical Convergence Zone (ITCZ) appears as a band of clouds, usually thunderstorm
that circle the globe near the equator and Nigeria is located just north of the equator.
When the ITCZ is to the south of the equator, the reast winds prevail producing the
dry-season and whenever it moves into the Northern Hemisphere, the sotghywes

wind prevails, bringing rainfall and the rainy (wet) season.

Climate
Mean daily maximum temperatures range from 29.2°C in July and August to 37.6°C in

March and April. The mean daily minimum ranges from about 11.7°C in December and
Januaryto about 24.7°C in April and May. The sunshine hours range from about 5.1
hours in July to about 8.9 hours in November. Indeed, October to February usually
records the longest sunshine hours in the state. Humidity ranges from about twelve per
cent in Febmary to about 68 per cent in August. The rainy season months are May to
September, when humidity ranges from about 37 per cent to 68 per cent. Monthly rainfall
ranges from 0.0mm in December and January, though only traces of less than 0.1mm in
February andNovember, to about 343mm in July. Onset of the rains is often in March
while they end virtually by October. Figure 5.4 shows map of the annual average

temperature of the study area.

Rainfall

In Bauchi State, the average yearly rainfall varied from 0.24 mm in February, the lowest
month of the year, to 299.88 mm in August, the highest month of the year. The rain was
observed to be highest in the months of August, when the peak rainfall isezbse/

drops to 186.76 mm in the month of September (Figure 4.2).
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Annual Average Rainfall (mm)
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Figure 4.2: Mean Monthly Rainfall in Bauchi State
Source: Nigerian Meteorological Agency (NIMET), 2020

4.3.3 Temperature
Figure 4.3 below illustrates the megearly maximum and minimum temperatures for
Bauchi State throughout the same climatic period as reported by NIMET. The maximum
monthly average is 37.9Q, recorded in the month of April. During field work,
temperature was as high as 42.7&with the lowestbeing 34.8C (Figure 4.4). These
results can be associated to climate change effect over the proposed AlIH project which
brought about variations on atmospheric temperature and other climatic parameters. As
shown in the chart temperatures increasigh time as the area receives more heat from

solar radiation.

Chart Title
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Figure 4.3: Mean Monthly Minimum and Maximum Temperatures for Bauchi State
Source: Nigerian Meteorological Agency (NIMET), 2020
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4.3.4

Recorded Temperature ( )

45
40 406 41Z 419 428 42.7
a5 g 358 a5y 369 3L 3747 373
30
25
20
15
10
5
0

EN SN N\ TN ~ oS \ RN SR P D N N
& L &S &S @Qx N «\Q\’

A A 2 < 2 A A A <@ 2 2

Recorded Temperature ( )

Figure 4.4: Results of Temperature recorded at the site for the proposed AlH Sonject:
Fahamu Nig. Ltd. Field work, 2024

Solar Radiation

Data obtained from NIMET indicate that solar radiation received in the proposed AlH
project area is 6,500Whfnper day (figure 4.5). This high value is likely linked to the
clear sky days (few clouds and little dust) ofeeqperienced in the area which result in
temperature as high as°€4 The brighter period of the year lasts for 2.7 months, from
January 28 to April 19, with an average daily incident shortwave energy per square meter
above 6.1 kWh. The brightest month bétyear is March, with an average of 6.3 kWh.
The darker period however lasts for 2.2 months, from July 1 to September 7, with an
average daily incident shortwave energy per square meter below 5.2 kWh. The month of
August happens to be the darkest in tkeeiqu, with an average of 5.0 kWh. This
resource possess great potential to be tapped on to supply renewable energy to the
proposed AIH during operation, thereby limit its impact on the environment through

burning of foil fuel to generate energy.
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Figure 4.5: Mean Daily Incident Shortwave Solar Energy in the proposed AIH Project Skreae:
Nigerian Meteorological Agency (NIMET), 2020

4.3.5 Wind Speed
The mean monthly wind speed for the proposed AIH project area ranged between 5.0
mph and9.2mph. The speed was reported to be highest in the months of January and

February while lower speed is reported between August and September (Figure 4.6).

windy windy

Jan|3D

92 mph

Feb Mar Apr May Jun 1 Aug Sep Oct Nc

Figure 4.6: Average Monthly Wind speed of the proposed AIH project area
Source: Nigerian Meteorological Agency (NIMET), 2020
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4.3.6 Wind Direction

Data obtained with the aid of WeatHeawk (WindmatB) revealed that easterly wind
direction is prevalent in the study area (Table 4.3). The wind direction varied from the
northeast to southeast and southwest directi@able 4.3: Monthly wind direction of the

project area

YEAR | JAN FEB MAR APR MAY JUN JUL AUG SEP OoCT NOV DEC
2010 E E E w W W W W NW NW SE SE
2011 E NE S S SW SW SW S S S NE NE
2012 NE NE NE SW S W SW SW SW SW NE NE
2013 NE NE SW SW S S S SW SW SW E E
2014 NE NE NE SW SW SW S SW SW SW NE NE
2015 E E w W W W w E E E
2016 E E E E W W W W w E E
2017 E w W W W W w E E E
2018 NE NE NE SE SE S S S SE NE NE NE
2019 NE NE NE SE SE SE SE SE SE SE SE NE
2020 NE NE NE SE SE SE S S S S NE NE

Source: Nigerian Meteorological Agency (NIMET), 2020

4.3.7 Relative Humidity

Relative humidity is the ratio of the amount of water vapour in the air at a specific
temperature to themaximum amount that the air could hold at that temperature,
expressed as a percentage. Relative humidity experienced in the proposed AIH project
area was generally high, and above 50%. Values recorded ranged between 58.2% and
73.1%. Higher values were reded during the morning hours when the heat of sunlight

is low; and as the heat of the sunlight increases, the percentage (%) relative humidity
drops low. This means that the temperature of the proposed AIH project area has impact
on the areas relative hudity. The values recorded at site buttresses the values acquired

from the Nigerian Meteorological Agency (Figure 4.7).
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4.4
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Figure 4.7: Relative humidity of the sampling locations in the project Area
Source: Nigerian Meteorological Agency (NIMEZ}20

Ambient Air Quality and Noise Level Measurement

On-ssite ambient air quality measurements were performed usivig-dgie calibrated
equipment: JLDG Multifunctional Air Quality Tester andrB1Air Quality Meter. Using

these equipmentoncentrations such as RMand PMy SO, H,S, CO, CQ, CH, and

VOCs were determined. Extech Digital Sound Level Meter was deployed for noise level
measurements. Noise level was measured in dB(A) weighted bands, to express the
relative loudness in air as perceived by the human ear and also at a slow time weighting
which gave the average noise level per sampling location. Calibration of the sound level
meter was wpo-date.

Fifteen (15) different locations including control, were considered for measuring of air
quality, both within and outside the proposed GAilhl project site. Photographs were
taken (Plate 4.8) of the field officers at differ ent points of the proposed project site as
part of the measurement procedure. Measurements were conducted off dieApTil

2024, during the dry season. Ambient noiseel measurements were also carried out.
These measurements were done in situ using Extech Digital Sound Level Meter at fifteen

points including control.
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Plate 1.120nield Measurement of Air Quality Parameters and Noise Levels

4.4.1 Results and Analysis of Air Quality
Suspended Particulates
Particulates are airborne mixtures of solid, liquid, or solid and liquid particles. These
particles appear as haze or smoke. They endanger human health because they affect the
cardiovascular andespiratory systems in both acute and lergn ways. Particles may
carry any or all of the other pollutants dissolved in or adhering to their surfaces. Particles
ranging from the aggregate of a few molecules to pieces of dust, readily visible to the
nakel eye are commonly found in the atmosphere. Aligning with the assertion of San and
El (2012) that particulates cause acute and chronic effects to the respiratory and
cardiovascular systems, CCDI (2001) revealed that high concentrations of suspended
particdate matter (SPM) are known to irritate the mucous membranes and may initiate a
variety of respiratory diseases. Fine particulates may cause cancer and aggravate
morbidity and mortality from respiratory dysfunctions.
Particulates in sizes of P.M2.5 andvR0 were detected in all the locations measured
(Table 4.5). the concentrations ranged between 7ppm and 11ppm, and recording a mean
value of 9.5ppm for P.M2.5; and between 9ppm and 13ppm and recording a mean value

of 11.5ppm. PM2.5 is more likely to trdvieato and deposit on the surface of the deeper
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Description of Existing Environment

parts of the lung, while PM10 is more likely to deposit on the surfaces of the larger
airways of the upper region of the lung. Particles deposited on the lung surface can
induce tissue damage, and lung inflaation. Measured concentrations of both PM2.5
and PM10 were within the FMEnv limit of 250pm@hall the points measured.

Sulphur IV Oxide

Airborne sulfur dioxide is mostly caused by operations related to burning fossil fuels
(coal, ail), such as sméiy copper in power plants. Breathing causes exposure, which
affects the lungs. High exposure levels can cause breathing difficulties, severe airway
blockages, burning in the nose and throat, and other symptoms. Sulphur iv oxide is
known to be a harsh itant, and is capable of aggravating asthma, bronchitis and
emphysema and promoting impaired functions in the human system (CCDI, 2001).

SO, not detected at all the sampling points, which results in the proposed AIH project
area free from the pollutants &s concentration were less than the limit, 0.01ppm FMEnv

recommended limit for its atmospheric concentration.

Carbon Monoxide

Carbon monoxide (CO) is a poisonous, colorless, odorless and tasteless gas resulting
from the incomplete burning ahaterial containing carbon such as natural gas, gasoline,
kerosene, oil, propane, coal, or wood (OSHA, 2012). Adverse health effects have been
observed with CO concentrations of -127ppm for 8 hours (Canter and Hill, 1977) while
prolonged (45 minutes t8 hours) exposure to concentrations of CO between 200ppm
and 800ppm often results in severe headache, dizziness, nausea and convulsions (CCDI,
2001). CO concentrations was not detected at all the sampling points during the

measurement time, which were bg&l&MEnv permissible limits.

Methane

Methane, CH, is a colorless, odorless gas with a wide distribution in nature. It is the
principal component of natural gas. Anaerobic bacterial decomposition of plant and
animal matter, such that occurs underwatedpces marsh gas, which is another name
for methane. It is notoxic when inhaled, but it can produce suffocation by reducing the

concentration of oxygen inhaled (SCIFUN, 2017).,@s obtained in all measurement
143

Bauchi SAPZ ESIA Draft Report
ESIA for Bauchi Special A¢mdustrial Processing Zone
Prepared for Bauchi State Government



Description of Existing Environment

points with concentration levels rangifigm 5.2 to 6.59mg/thand a mean value of
5.96mg/m. Neither Nigeria nor the World Bank has recommended a limit for emitting

CH, gas.

Hydrogen Sulphide (H:S)

Hydrogen sulphide is a colourless, flammable gas with a characteristic odour of rotten
eggs. 1 is produced naturally, a few of which are anaerobic bacterial reduction of
sulphates and sulphur containing organic compounds, and also as a result of human
activity. Nasal olfactory lesions were reported in Spragawley CD, as rats were,H

at 42 or 10 mg/nt; the neobserved adverseeffect level (NOAEL) was 14 mg/in
(WHO, 2003). HS was not detected at all the points measurement was conducted,

leaving the area free of the pollutant and less that FMEnv permissible limit of 0.01ppm.

Carbon iv Oxide (COy)

The concentration of COn the atmosphere has rose from close to 280 parts per million
(ppm) in 1800, at first slowly and then progressively faster to a value of 367 ppm in 1999,
echoing the increasing pace of global agricultural and industrialapgaent. Current
anthropogenic emissions of G@re primarily the result of the consumption of energy
from fossil fuels (IPCC, 2018). GGs a naturally occurring gas, a-pyoduct of burning

fossil fuels and biomass and a result of taisé changes andhatr industrial processes. It

is the principal anthropogenic gas that is thought to affect the Earth's radiative balance
(Florides and Christodoulides, 2008 citing IPCC, 2007), @@s detected at all the
points sampled, with concentration level rangingrfrd79ppm to 560ppm, with a mean

value 503.3ppm.

Volatile Organic Compound

Volatile organic compounds (VOCs) are a large group of organic chemicals that include
any compound of carbon (excluding carbon monoxide, carbon dioxide, carbonic acid,
metallic carbides or carbonates, and ammonium carbonate). VOCs are of interest in part
because they participate in atmospheric photochemical reactions that contribute to ozone
formation, they play a role in the formation of secondary organic aerosols, which are

found in airborne particulate matter, and because many individual VOCs are lnbe/n t
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harmful to human health. VOCs are emitted from a variety of sources, including motor
vehicles, chemical manufacturing facilities, refineries, factories, consumer and
commercial products, and natural (biogenic) sources (mainly trees), and health effect
vary by pollutant (EPA, 2018). VOCs were detected in all the points sampled, with
concentration levels ranging from 0i@222 mg/mand having a mean value of
0.13mg/m. The measured concentrations are well below FMEnv permissible limit of
0.5mg/n? and 060 mg/n? recommended by the National Environmental Air Quality
Control Regulation (NEAQCR) 2014.
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Table9:

Results of Air Quality and Nose levels at the Proposed AIH Project site

Sample Point Latitude Longitude Time P.M. 25| P.M. 10| CO CO2 vVOC CHa4 SO, H,S
(Ppm) (Ppm | (PPM) | (ppm) | (mg/m®) | (mg/m’)
Aq.N-01 10°28'47.78"N | 9°47'11.87"E | 9:50am 8 10 - 385 0.02 5.29 - -
Ag.N-02 10°28'34.47"N | 9°47'1.04"E 10:10am | 8 10 - 379 0.05 5.20 - -
Aq.N-03 10°28'26.33"N | 9°46'49.28"E | 10:30am 10 12 - 475 0.04 6.05 - -
Ag.N-04 10°28'16.21"N | 9°46'38.82"E | 10:50am | 7 9 - 479 0.08 5.74 - -
Aqg.N-05 10°28'8.85"N | 9°46'28.36"E | 11:10am 11 13 - 485 0.1 5.79 - -
Aq.N-06 10°27'59.96"N | 9°46'18.38"E | 11:30am 10 12 - 493 0.14 6.03 - -
Aq.N-07 10°27'51.62"N | 9°46'7.49"E 11:50am |9 11 - 490 0.14 6.55 - -
Ag.N-08 10°27'39.88"N | 9°46'14.62"E | 12:10pm 11 13 - 525 0.15 6.59 - -
Ag.N-09 10°27'47.21"N | 9°46'22.89"E | 12:30pm | 9 11 - 550 0.17 5.99 - -
Aqg.N-10 10°27'53.16"N | 9°46'31.14"E 12:50pm 8 10 - 549 0.17 5.72 - -
Ag.N-11 10°28'3.00"N | 9°46'41.40"E 1:10pm 11 13 - 538 0.19 6.02 - -
Aq.N-12 10°28'11.60"N | 9°46'50.27"E | 1:30pm 10 12 - 551 0.22 6.10 - -
Aq.N-13 10°28'21.70"N | 9°47'2.22"E 1:50pm 10 12 - 547 0.17 6.13 - -
Aq.N-14 10°28'31.43"N | 9°47'16.31"E | 2:10pm 9 11 - 546 0.17 6.09 - -
Ag.N-Cntrl 10°28'26.60"N | 9°46'29.76"E | 2:30pm 11 13 - 560 0.16 6.10 - -
Mean 9.5 115 - 503.5 0.13 5.96 - -
Minimum 7 9 - 379 0.02 5.2 - -
Maximum 11 13 - 560 0.22 6.59 - -
Equipment
Detection Limit
FMEnv Limit 250ppm | 250ppm - 0.01 | 0.01
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4.4.2 Noise Level
Noise is an airborne pressure variation (wave) that produces excessive or undesired sound
and may cause hearing loss or irritation. The physical manifestation of noise is a pressure
wave which is caused by vibrating surfaces Patrick and Peter (2006). fAgmartausing
disturbance to the affairs of man, letegm exposure to excessive noise can damage health
and have psychological effects (SIEP, 1995; Oguntaikal., 2015; Oguntokeet al.2019).
The aggravation and nuisance that high noise levels, whdtber and longterm, generate
are the main effects of noise on affected communities (both human and natural).
Additionally, animal disturbance is of concern, particularly, during breeding, and noise also
scares the wildlife species, thereby causing mgmnand reducing biodiversity.
WHO (1999) listed hearing impairment caused by noise, speech communication interference,
sleep and rest disturbance, psychophysiological, maetdth, and performance effects,
effects on residential behavior and annoyaacoel interference with intended activities as the
negative health effects of noise exposure. The range of sound pressures that can be
experienced is quite wide, so in order to keep the values in reasonable ranges, noise levels are
expressed in decibels B which have a logarithmic scale. The majority of laws and
measurements use the "A" frequency weighting, dB(A), which spans the frequency range that
human ears can hear (20 20000Hz). Acoustic pressure, sometimes known as sound
pressure, is the local gssure difference brought on by a sound wave between the ambient
(average, or equilibrium) air pressure. Sound pressure in air can be measured using a
microphone, and in water using a hydrophone. The Sl unit for sound pressure p is the Pascal
(symbol: Pa).Sound pressure level (SPL) or sound level is a logarithmic measure of the
effective sound pressure of a sound relative to a reference value. It is measured in decibels
(dB) above a standard reference level. The regulatory limit for noise provided bylEresF
[90dB (A)] is specific to the workplace. However, noise due to construction and installation
activities are expected to rise.
The IFC, WHO and FMEnv limits shall be used to benchmark the ambient noise levels

measured in the project area. Table 4dspnts the WHO guidelines for community noise.
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Tablel0: WHO Guidelines for Community Noise

Specific Environment » Time basq Lamax,
Critical Health Effect(s) LAeq(dB) hours) fast (dB)
outdoor living area Serious annoyance, daytime and evening. 55 16 -
g Moderate annoyance, daytime and evening. 50 16 -
Dwelling, indoors Speech intelligibility and moderate annoyanc| 35 16
daytime and evening.
Inside bedrooms Sleep disturbance at night. 30 8 45
Outside bedrooms Sleep disturbance, window open (outdoor valug 45 8 60
School classrooms and Speech intelligibility, disturbance of informat .
. : o 35 During class | -
preschools, indoors extraction, message communication.
Ereschools bedrooms, Sleep disturbance 30 Sleeping time 45
indoors
School, playground outdog Annoyance (external source) 55 During play | -
i Sleep disturbance at night time 30 8
Hospitals, wardrooms,
Indoors 40
Sleep disturbance at daytime and evenings. 30 16
.H ospitals, treatment rooms Interference with rest and recovery. #1 - -
indoors.
Industrial, commercial
shopping and traffic areas,| Hearing impairment 70 24 110
indoors and outdoors.
Ceremgnles, festivals and Hearing impairment (patrons:<5 times/year) 100 4 110
entertainment events.
Public address, indoors an Hearing impairment 85 1 110
outdoors
Music through o ) ]
headphones/earphone Hearing impairment (freéeld value) 85#4 1 110
Impulse sounds from toys,| Hearing impairment (adults) Hearing impairme| i 140#2
fireworks and firearms. (children) 120#2
Outdoors in parkland and ] ] o
conservation areas Disruption of tranquillity #3
#1. as low as possible;
#2: peak sound pressure (not Lamax, fast), measured 100mm from the ear;
#3: existing quiet outdoor areas should be preserved and the ratio of intruding noise to natural
background so should be kept low; and
#4. under headphones, adapted to-fiietd values.
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4.4.3 Result and Analysis of Noise Level
The minimum and maximum noise levels recorded at the points measured are 33.74dBA
and 66.2dBA respectively (Table 4.8), while the mean is 45.56dBA (Table 4.6). These
values are below 70dBA set limit by the World Health Organization (WHO) for
industrial aras and FMEnv limit of 90dBA for 8 hours working period. The noise
experienced in the proposed AIH project location are aeolian which is attributed to the
movement of wind; psithurism which is generated from the impact of wind on leaves;
and chirping soundgroduced during bird calls. Sounds generated during vehicular
movements are not significant at the time of study. This is attributed to low number of
vehicles plying the existing Ningi road and the distance of measurement points from the
road.
The sleep disturbance limit was not breached from results obtained from all the
measurement points for minimum. However, it was breached for maximum. Adverse
impact of the recorded noise values will impact of natural communities which harbour
wildlife spedges. Human communities of Kuhu and Malmo are not affectethibyhese
noise levels as a result to their distances (620m and 550m respectively) from the
proposed AlH site boundary. In general, the measured noise levels are representative of
agricultural aeas.

Tablell: Results of Air Quality and Nose levels at the Proposed AIH Project site

Sample Point Latitude Longitude Time Noise (dB[A])

Min. Ave. Max.
Ag.N-01 10°28'47.78"N | 9°47'11.87"E 9:50am | 34.0 47.5 64.9
Aq.N-02 10°28'34.47"N | 9°47'1.04"E 10:10am| 33.7 46.2 64.8
Aqg.N-03 10°28'26.33"N | 9°46'49.28"E 10:30am | 35.2 46.5 63.2
Aq.N-04 10°28'16.21"N | 9°46'38.82"E 10:50am | 32.6 45.9 65.8
Aqg.N-05 10°28'8.85"N | 9°46'28.36"E 11:10am| 34.1 47.3 65.3
Aq.N-06 10°27'59.96"N | 9°46'18.38"E 11:30am| 34.1 45.1 65.1
Aq.N-07 10°27'51.62"N | 9°46'7.49"E 11:50am| 32.7 43.3 66.2
Aq.N-08 10°27'39.88"N | 9°46'14.62"E 12:10pm | 31.9 42.7 64.5
Aqg.N-09 10°27'47.21"N | 9°46'22.89"E 12:30pm | 33.5 47.2 62.5
Ag.N-10 10°27'53.16"N | 9°46'31.14"E 12:50pm | 34.2 46.9 65.1
Ag.N-11 10°28'3.00"N | 9°46'41.40"E 1:10pm | 36.2 455 65.3
AQ.N-12 10°28'11.60"N | 9°46'50.27"E 1:30pm | 33.6 46.1 64.5
AQ.N-13 10°28'21.70"N | 9°47'2.22"E 1:50pm | 34.9 43.7 63.7
Aq.N-14 10°28'31.43"N | 9°47'16.31"E 2:10pm | 32.8 44.2 64.4
Aq.N-Cntrl 10°28'26.60"N | 9°46'29.76"E 2:30pm | 32.6 45.3 63.6
Mean 33.74 45.56 64.6
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Minimum 31.9 42.7 62.5
Maximum 36.2 47.5 66.2
Equipment Detection Limit

FMEnv Limit

Source: Fahamu Fieldwork, 2024

4.5 Regional Geology and Hydrogeology

Geology of the Area

The proposed Agrindustrial Hub shall be developed on a plot of land measuring an
estimated 800 hectares, opposite Gubi Campus of the Abubakar Tafawa Balewa University,
off Ningi Road, Bauchi LGA, Bauchi State. The terrain within the proposed AlH prsiject

is characterized by relatively flat plains and minor undulating hills resulting from crop
cultivation, rock outcrops, gully erosion path, stream and steep slope landform as a result of
the stream. The landscape features savanna grassland. Veggtatahof the proposed

AIH project area, which is a Sudan savanna zone is characterized by grasses, shrubs, and
scattered trees. However, at the time of study, the vegetation has been altered by agriculture,
grazing, and deforestation which are all hunzivities. The trees, grasses and shrubs
creats a habitat for some invertebratanimals. Ant hills were also observed within the
proposed AlH project site. Malmo stream runs across the proposed project site and flows
Northeast. This stream is a watesaarces in the area and significant to farming, and also a
source of water to Gubi pond located 3.4km Northeast of the proposed AlH proposed site.

The proposed project site in Bauchi is located in northeastern Nigeria. This area has a diverse
geological conposition due to its location within the Chad Basin and the transition zone to
the Basement Complex: the Basin Complex, Basement Complex, Volcanic Activities,
Mineral Resources, and Structural Features. Due to its link to the Chad Basin, it is known for
its extensive sedimentary deposits which incikgndstone, shale, and limestone. Basement
complex dominates the southern part, basically around the Jos Plateau, and comprised of
older crystalline rocks such as granite, gneiss, and schist which oftenuiggedrterrain and

are associated with mineral deposits like tin, columbite, and tantalite. Various activity has
occurred in the state, particularly around the Jos Plateau region which has resulted to ancient
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volcanic rocks and associated geological featlike lava flows and volcanic ash deposits.
Structural features characterizes the state, resulting from tectonic activities over geological
time. They faults, folds, and fractures, which influence the distribution of geological
formations and the occurrem of mineral deposits.

Nigerian rocks can be grouped into crystalline and sedimentary rocks. Half of crystalline
rocks in Nigeria are buried beneath the Cretaceous and Younger sediments while the other
half outcrop largely in the North Central, Southweestand in three regions from the North

to the South along the Cameroon line, that is Mandara highland, Adamawa Plateau and Oban
massif. According to Dada et al, 1993, the crystalline rocks can further be divided into three

main groups: Basement Compl&qunger Granite, and Tertiary Recent Volcanics.

4.5.1 Hydrogeology of the Area
Hydrogeologically, the proposed project area is characterized by its geological formations,
groundwater resources, and hydrological features. Its presence within the GihadvBiah
is rich in sedimentary formation hold significant groundwater reserves. It hydrogeology
features several aquifers, including confined and unconfined aquifers. Confined aquifers are
typically found in the sedimentary rocks, while unconfined agsiitee prevalent in the
weathered and fractured basement complex rocks. Groundwater potential is considerable,
particularly in areas where the geology allows for the accumulation and storage of water. The
aquifers in the sedimentary formations are oftem niost productive, providing water for
domestic, agricultural, and industrial use.
Hydrological features within the study area include Gubi Lake located approximately 8km
southeast of the area and Malmo stream which flows within the proposed AlIH prtgect s
which contribute to the water resources of the area, serving as a source of water for irrigation

and other purposes.
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4.6

Soil Quality

The soil within the proposed AIH project site and stgrounding areas varies but is
generally fertile, supporting agriculture, which is a significant economic activity being
practices by the locals of Kuhu and Malmo communities. As observed during tsgen

field study, the soil types include sandy sadlgyey soils, and loamy soils which are also
being mined for construction purposes.

Soil provides water, nutrients and anchorage for plants and trees in natural forests and
grasslands, annual and perennial crops and planted grassland. It also provides the habitat
for decomposer organisms which have an essential role in the cycling oh canl
mineral nutrients. However, within the proposed project site a gully erosion was
observed. This is as a result of soil quality degradation which is as result of human
activities which include agriculture, cattle grazing, deforestation and mining. Th
implementation of the proposed AIH project shall further degrade the soil through
improper management of the land resulting from poor management of solid waste,
application of construction materials and chemicals, as well as industrial processing
activities to be carried out in the facility upon completion. Mitigation measures will be

provided for these impacts in Chapter Six.

4.6.1 Soil Sampling

A total of thirty (30 Nos) soil samples were collected within the proposed project site and
one (1No) control soil sample. At each sampled point, soil samples were collected at two
depths (615cm for topsoil and 280cm for subsoil). This operation was reaal out with

the aid of a stainless steel Dutch auger (Plate 4.9).

Each sample was collected in aluminium foil, labelled appropriately, and stored in a
cooler. The samples were then transported to the Abuja Environmental Protection Board
Laboratory (acadited by FMEnNv.) in Asokoro District of Abuja.

The physicechemical characteristics of soil samples obtained from thirty (30) points and
one (1) control point within the study area aftersitu/laboratory measurement and
analyses are summarized in Talt.7 below. Details of the results are presented in

Appendix 3.
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Altitude: 592.0m
Speed.0.0km/h

Plate 1.13 Soil sample collection using soil auger
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Tablel2 Proposed SAPZPhysical/Chemical Parameters of Soils Samples

SIN PARAMETERS Bau-SS 1 Bau-SS 1 Bau- SS 2 Bau- SS 2 Bau- SS 3 Bau-SS3
(Units in mg/kg) accepted stated 0-15cm 16-30cm 0-15cm 16-30cm 0-15cm 16-30cm
1028647 .17
P47 1. 870E
PHYSICAL TEST
1 TEMERATURE CC) 37.4 36.7 37.0 36.7 36.4 36.1
2 PARTICLE SIZES/ITEXTURE SAND/SILT/CLAY SAND/SILT/CLAY SAND/SILT/CLAY SAND/SILT/CLAY SAND/SILT/CLAY SAND/SILT/CLAY
41.03/48.37/10.6 40.16/46.84/13 67.18/23.68/9.14 71.05/20.74/8.21 58.64/26.02/15.34 41.23/43.80/14.97
3 PH 7.21 6.99 7.19 6.87 7.24 6.93
4 MOISTURE CONTENT (%) 1.024 1.007 0.930 0.940 0.894 1.022
5 SOIL POROSITY (%) 28.33 23.33 25.00 30.00 33.33 30.00
6 BULK DENSITY (g/cn?) 0.790 0.740 0.810 0.790 0.850 0.970
7 WET DENSITY (g/cm) 0.961 0.862 0.960 1.052 1.240 1.441
8 DRY DENSITY (g/cm) 0.615 0.613 0.740 0.617 0.750 0.514
ORGANICS
9 TOTAL ORGANIC CARBON 1.72 1.20 2.00 2.00 3.10 2.13
EXCHANGEABLE IONS
10 PHOSPHATE (mg/kg) 13.00 16.31 11.20 7.25 12.25 12.000
11 SULPHATE (mg/kg) 57.0 47.60 49.40 37.63 54.13 45.60
12 NITRATE (mg/kg) 19.05 15.00 19.34 17.15 22.67 20.60
13 CALCIUM (mg/kg) 34.60 36.40 30.40 32.40 34.40 31.10
14 MAGNESSIUM (mg/kg) 17.80 18.50 14.60 16.70 17.10 16.00
15 CHLORIDE (mg/kg) 2.30 3.30 1.84 4.10 5.20 1.09
HEAVY METALS
16 MANGANESE (mg/kg) 0.120 0.200 0.230 0.165 0.140 0.190
17 COPPER (mg/kg) 0.585 0.490 0.770 0.710 0.665 0.580
18 IRON (mg/kg) 8.960 10.440 6.540 7.500 8.80 10.30
19 ZINC (mg/kg) 5.860 3.740 4.620 4.505 3.800 4.300
20 CADMIUM (mg/kg) 0.021 0.013 0.015 0.020 0.012 0.015
22 LEAD (mg/kg) 0.010 0.009 0.011 0.008 0.011 0.012
22 NICKEL (mg/kg) 0.004 0.004 0.006 0.006 0.008 0.007
BACTERIAL ISOLATE
23 Total Heterotrophic Bacteria (cfu/10{ 4.3 X 1G¢ 39X 16 5.0 X 1G 48X 16 37X 16 46 X 1G
ml)
24 Total Heterotrophic fungi (THF) (cfu/10{ 3.6 X 1G 35X 16¢ 45X 10 43 X106 3.4 X16¢ 3.9 X 16¢
ml)
25 Total fungi count (TFC) (cfu/100 ml) 3.0X 10 3.1X 10 40X 10 40X 10 3.1 X10° 3.4 X 10
26 Feacal Coliform Count (FCC) (cfu/ 10{ 3.3 X 1¢ 27X 16 29X 16 2.6 X1CG 3.0X1CG 2.7 X1CG
ml)

Source: Fahamu Fieldwork, 2024
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Tablel3 contd: Proposed SAPZPhysical/Chemical Parameters of Soils Samples

S/IN PARAMETERS Bau SS 4 Bau SS 4 Bau SS 5 Bau SS 5 Bau SS 6 Bau-SS6
(Units in mg/kg) accepted stated 0-15cm 16-30cm 0-15cm 16-30cm 0-15cm 16-30cm
PHYSICAL TEST

1 TEMERATURE £C) 36.9 36.7 37.2 36.8 36.9 36.5

2 PARTICLE SIZES/TEXTURE SAND/SILT/CLAY SAND/SILT/CLAY SAND/SILT/CLAY SAND/SILT/CLAY SAND/SILT/CLAY SAND/SILT/CLAY

45.19/25.6/29.21 44.20/46.37/9.43 58.02/29.88/12.1 48.52/40.91/10.57 45.65/40.91/13.44 42.73/43.80/13.47

3 oH 7.73 7.43 7.24 6.95 7.32 7.10

4 MOISTURE CONTENT (%) 0.860 1.114 0.920 1.110 0.890 1.020

5 SOIL POROSITY (%) 28.33 23.33 25.00 23.33 23.33 28.67

6 BULK DENSITY (g/cnT) 1.340 1.060 1.130 1.090 1.190 0.771

7 WET DENSITY (g/cm) 2.083 1.582 1.630 1.562 1.190 0.665

8 DRY DENSITY (g/cnd) 0.593 0.561 0.790 0.624 0.596 0.514
ORGANICS

9 TOTAL ORGANIC CARBON 3.60 2.80 2.90 6.00 3.40 5.24
EXCHANGEABLE IONS

10 PHOSPHATE (mg/kg) 51.00 39.71 48.10 40.50 48.10 41.00

11 SULPHATE (mg/kg) 63.0 54.20 48.90 41.30 53.00 39.90

12 NITRATE (mg/kg) 16.35 20.19 14.10 18.12 20.13 13.40

13 CALCIUM (mg/kg) 34.10 31.40 36.40 28.40 33.40 32.10

14 MAGNESSIUM (mg/kg) 17.40 16.00 18.10 14.70 17.00 16.70

15 CHLORIDE (mg/kg) 2.138 2.121 1.84 1.350 2.60 1.090
HEAVY METALS

16 MANGANESE (mg/kg) 0.160 0.149 0.220 0.118 0.310 0.220

17 COPPER (mg/kg) 0.615 0.490 0.730 0.660 0.465 0.750

18 IRON (mg/kg) 9.130 7.820 10.040 8.560 7.803 11.300

19 ZINC (mg/kg) 6.740 5.140 4.880 6.505 8.400 7.110

20 CADMIUM (mg/kg) 0.026 0.023 0.033 0.027 0.032 0.025

22 LEAD (mg/kg) 0.012 0.010 0.018 0.014 0.018 0.013

22 NICKEL (mg/kg) 0.008 0.007 0.009 0.010 0.010 0.010
BACTERIAL ISOLATE

23 Total Heterotrophic Bacteria (cfu/10{ 4.6 X 1¢ 46 X 16 43X 16 5.0 X 1G 45X 16 4.7 X 16
ml)

24 Total Heterotrophic fungi (THF)| 4.1 X 1G 4.0 X106 3.7X1G 4.4 X 16 3.8 X 16 4.0 X 1G
(cfu/100 ml)

25 Total fungi count (TFC) (cfu/100 ml) | 3.8 X 1G 3.7 X 16 3.3X 10 3.7 X 1CG 2.9 X 1G 33X 16

26 Feacal Coliform Count (FCC) (cful 3.1 X 1G 2.6 X1CG 2.8 X1C 23X 16 2.7 X1G 23X 10

100 ml)

Source: Fahamu Fieldwork, 2024
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Tablel3 contd: Proposed SAPZPhysical/Chemical Parameters of Soils Samples

SIN PARAMETERS Bau SS 7 Bau SS7 Bau Control Bau control
(Units in mg/kg) accepted stated 0-15cm 16-30cm 0-15cm 16-30cm
PHYSICAL TEST

1 TEMERATURE £C) 37.0 36.8 36.9 36.7

2 PARTICLE SIZES/TEXTURE SAND/SILT/CLAY SAND/SILT/CLAY SAND/SILT/CLAY SAND/SILT/CLAY

47.34/39.1/13.56 55.96/36.60/7.44 44.92/38.72/16.36 53.30/38.98/7.72

3 oH 7.56 7.41 7.39 7.28

4 MOISTURE CONTENT (%) 1.180 0.850 1.280 1.011

5 SOIL POROSITY (%) 28.33 20.00 22.33 26.70

6 BULK DENSITY (g/cnt) 1.340 1.020 1.250 0.940

7 WET DENSITY (g/cm) 2.083 0.970 1.936 0.806

8 DRY DENSITY (g/cnd) 0.593 0.643 0.555 0.654
ORGANICS

9 TOTAL ORGANIC CARBON 3.60 2.12 2.32 1.92
EXCHANGEABLE IONS

10 PHOSPHATE (mg/kg) 44.00 37.000 37.0 30.0

11 SULPHATE (mg/kg) 64.3 58.60 66.8 57.0

12 NITRATE (mg/kg) 18.12 20.00 17.24 13.85

13 CALCIUM (mg/kg) 35.20 32.40 30.80 31.40

14 MAGNESSIUM (mg/kg) 18.00 16.70 15.70 16.60

15 CHLORIDE (mg/kg) 2.138 2.500 2.600 2.800
HEAVY METALS

16 MANGANESE (mg/kg) 0.410 0.320 0.290 0.330

17 COPPER (mg/kg) 0.660 0.580 0.480 0.610

18 IRON (mg/kg) 9.120 7.850 9.800 7.550

19 ZINC (mg/kg) 6.270 4.115 4.800 5.210

20 CADMIUM (mg/kg) 0.027 0.016 0.021 0.019

22 LEAD (mg/kg) 0.019 0.008 0.013 0.011

22 NICKEL (mg/kg) 0.011 0.006 0.010 0.007
BACTERIAL ISOLATE

23 Total Heterotrophic Bacterigcfu/100 ml) 52X 16¢ 48 X 10 47 X 16 59 X 1¢

24 Total Heterotrophic fungi (THF) (cfu/100 ml) 48 X 10 43X 10 39X 10 4.1X16

25 Total fungi count (TFC) (cfu/100 ml) 3.6 X1CG 3.8 X 10 3.4 X 16 3.7 X1G

26 Feacal Coliform Count (FCQ(cfu/ 100 ml) 3.0X1G 2.7 X1G 3.0X1CG 25X 16

Source: Fahamu Fieldwork, 2024
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Analysis of Soil Samples

Physicechemical analysis was carried out on the soil samples collected from the
proposed AlH project site in Bauchi State (Ta#l@), with the result clearly shows that

soil types are based on the proportion of sand, silt, clay and fragment of clay and silt

which varied largely between sandy and silt.

Temperature: So i | temperature refers to the mea:
warmth. It controls the chemistry and biology of the ground and the atmospgh=uitd

gas exchange. The importance of soil temperature in agriculture is due to its impact on

the effectiveness of many farming procedures. Soil temperature is not a unredusa

and depends on several constituents, including its colour, slope, vegetation cover,
compaction, moisture, and, naturally, the amount of sunlight available. Average
temperature recorded for samples betweerdBcm 37C while those of 16 30cm was

36.6°C, and comparing with 36’@ and 36.7C recorded for the control point. Results

obtained are within the limit of <4G as recommended by FMEnv for plant survival.

pH: Soil pH is a measure of the acidity or alkalinity of the soil. Natural géitlepends

on the rock from which the soil was formed (parent material) and the weathering
processes that acted ord itor example climate, vegetation, topography and time.
Generally, for apH decrease of 1, the acidity increases by a factor of 10. sHoil
decreass with an increase in soil depth. At a highr soil builds up toxic level of
certain nutrients. For example, molybdenum, typically a plant nutrient, becomes
poisonous to plants in large amounts. The average value recorded was 7.35 for level 0
15cm, ad 7.1 for level 16 30cm against control values of 7.39 and 7.28 respectively.
Generally, values recorded are within the neutrality regiopHocale, and also fall
within FMEnv range of 6 to 9 recommended for plant survival.

Moisture Content: soil's moisture content is the total amount of water in the ground's
pores or on its surface. The weather, the type of land, and the plants all have an impact on
the moisture content of the soil. The amount of poisonous compounds, the salinity of the
soil, the structure and thickness of the ground, as well as its temperature and heat

retaining capacity, are all impacted by soil moisture. It displays the state of the field as

158
Bauchi SAPZ ESIA Draft Report
ESIA for Bauchi Special Agmdustrial Processing Zone
Prepared for Bauchi State Government



well as how much water is there in a particular zone. The size and aerationaot's. pl
roots, which initially absorb water, have a direct impact on the health of the plant. The
effect of soil moisture on plants and the final yield is very important. The average value
reportedfor moisture content of the soil are 0.957% for soils orelldv/- 15cm and
1.009% for soils of level 16 30cm, against control values of 1.280% and 1.011%

respectively

Soil Porosity. Soil porosity refers to the amount of air or water that exists in the spaces
between mineral particles (and solid organic mattespil. The pore space both contains

and regulates the majority of the soil's functions. The size distribution of the pores and
the continuity between them, rather than just the total amount of pore space, govern the
behaviour and function of soifhe average value reportddr the samplaevas 27.386 for

soil within level 0- 15cm and 25.5% for soil within 16 30cm Values recorded for

control samples however are 22.33% and 26.70% respectively.

Exchangeable Anions

Nitrate (NO3): The exchangeablgnionsdecreases with increasing soil sampling depth
Average values recorded for the exchangeable anions were; ngrB8and/kg, sulphate

- 51.04ng/kg, chloride- 2.4mg/kg respectively. These values were below FMEnv limits

of 20mg/kg, 52.4mg/kg and 35ikg recommended for plant survival.

Nitrates are highly soluble compounds and as such move readily and available to plant
roots at the top soil. Nitrates are also subject to leaching if they move out of the root zone

and can eventually cause contaminatbground water if present in excess.

Phosphate (PQ>): Just like any other soil nutrient, its concentration decreases with
increase in soil sampling depthhe average value recorded for v@s1mg/kg which is
aboveFMEnv limit of 5mg/kg recommended for plant survivBhosphorus containing
compounds are essential for photosynthesis by plant for energy transformations and for

the activity of some hormones in both plants and animals.

Chlorides (CI'): Just like any ther soil nutrient, its concentration decreases with
increase in soil sampling deptithe average value recorded for wagmg/kg. High
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chloridelevel can seriously harm the majority of plant parts, which will therefore have an
impact on production and fruit quality. Chloride can harm things in a variety of ways,
includinglow level of chlorophyll cause the leaves to yelldaw fruit sugar content.

Sulphate (SQY): sulphuris a component of seversécondary metabolites (SMs) that

are essential for the growth, development, and physiological processes of plants. The
types of species and developmental stages have an impactsauipierrequirements of
plants. For instance, morsulphur is needed during vegetative growth and seed
formation. Numerous biological functions, such as photosynthesis, energy production,
photo protectionand metabolic processes, call f&wlf-sustainingsubstances, such as
proteins containing & clusters. For plants, inorgarsalphate(SO4*") is the main and

most important source dfulphur. Just like any other soil nutrient, its concentration
decreases with increase in soil sampling deptie average value recorded for was

51.04mg/kg and below FMEnv limit of 250mg/kg recommended for plant survival.

Total Organic Carbon (TOC): Total organic carbon (TOC) is the carbon (C) stored in
soil organic matter (SOM). Organic carbon (OC) enters $iod through the
decomposition of plant and animal residues, root exudates, living and dead
microorganisms, and soil biota. It supports the growth of beneficial soil microorganisms,
enhancing nutrient cycling and overall soil ecosystem functionfgerage TOC

concentration detected the soil samplewas2.97mg/kg

Heavy Metals: The heavy metals tested for in this study include FeZ@uMn, Pb, Gl

and Ni. The averageconcentratioa of these heavy metals wer8.9mg/kg, 0.6B5mg/kg
5.4mg/kg, 02mg/kg 0.01mg/kg, 0.02mg/kg and 0.01mg/kespectively.Heavy metals

with severe adverse health effect in human metabolism are lead and mercury, which
presents obvious concern due to their persistence in the environment as well as

documented potentials for sergobealth implications.

Soil Microbiology
The soil samples were also examined for the presence of heterotrophic bacteria and fungi
as well as hydrocarbon utilizing micoyganisms whose population may be affected by
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4.7

4.7.1

activities of the facility. The soils ahe area generally showed the type of species of
micro-organisms. The surface soils showed species of mi@anisms that include:
Bacillus spp; Pseudomonas spp; Rhizopus stolonifer; Corynebacterium aspp;
Aeromonae spprhe subsoils indicatedAeromome spp; Mucor spp; Trichoderma spp;
Micrococcus spp; Aspergillus flavus; Bacillus sgfese microbial groups have been

associated with organic transformation andyeling in soils.

Surface Water Quality

Surface water considered for this study is the Malmo stream that crosses the proposed
AlH project site. It is a seasonal stream which is significant agricultural practices within
the area as well as a source for mining activities. However, at the titnis sfudy, large
section of the stream is dried and no longer flows, only a section that stored water.

The rationale for surface water studies is to acquire baseline concentrations for the
physicachemical and microbial contents for which future evabwatand monitoring

could be based. Several activities of the project may impact on the surface water. Such
activities include: wastewater disposal, sewage disposal, thus polluting the water body.
Pollution of the water body shall impact negatively on thaltheand socioeconomic
status of project affected persons residing in Kuhu and Malmo communities as well as
other persons residing in communities downstream of the proposed AIH project site.
However, the mitigation measures of these impacts are presentédpter six of this

report.

Sampling Methodology

One (1) sample was collected from the stream (Plate 4.10) for analysis to determine the
physicachemical factors, trace metal contents, microbiological status and productivity of
the stream. Concentrations of pH, temperature, conductivity and total ddsailids

(TDS) were determinen-situ. Others parameters were analysed in the laboratory. They
amongst others includes turbidity, nitrate, sulphate, chloride, B@®D, Oil and

Grease and various heavy metals etc.
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4.7.2

Plate 1.14Surface water Sampling at Malmo stream

Sample for physico chemical analysis was stored in apacked Dometic cooler and
transported to laboratory were they are transferred into the fridge and preserYed at 4
before the analysis. Samples for Heamgtal analysis were preserved using 1:1 nitric
acid while those for oil and grease were preserved by acidifying to pH 2 using 1:1
sulphuric acid. In situ measurements of Temperature, pH, Conductivity, and Total
dissolved solid were carried out at all sénlpcations. Plate 4.10; shows surface water

in situ measurement. Samples for microbiology were collected and preserved in a
sterilized McCartney bottles and stored in an ice packed Dometic cooler and transported
to the laboratory for identification armdunting.

Samples for BOD were collected using the BOD bottles. The bottles were filled to the
brim and covered with the stopper to ensure that no air bubble was trapped in the bottles.

The samples were then kept away from sunlight.

Surface water PhysiceChemical Result
The physicechemical characteristics of the surface water body (Malmo stream) within
the proposed project area are summarized in Table 4.8. (see Appendix 3 for detailed

results)
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Tablel4: Proposed SAPZ Physical Chemical Parameters of Surface Water Sample

SyurceARasnaRERRIdwork, 2024 Swi Em:?v
] ] ] 1°28618 J40B.0N3 0 H
rhatyticaERiseesston-of-Surface-water-Resuits
i Odour Odorless Odorless
2 TEMPERATURE (°C) 31.4 2535
3 PH 7.1 6-8
iy ELECTRICAL CONDUCTIVITY (uS/cm) 189.0 1000
5 DISSOLVED OXYGEN (mg/l) 3.3 7.0
|57 TOTAL DISSOLVED SOLIDS (mg/l) 95.0 1000
7 SALINITY (%) 0.0 0.0
8 ALKALINITY (m/l) 28.5 100
9 TOTAL SUSPENDED SOLID (mg/l) 0.022 <10
8 CHEMICAL TEST
10 | TOTAL HARDNESS (mg/l) 154.08 NS
L | MAGNESIUM HARDNESS (mg/l) 34.24 NS
12 | CALCIUM HARDNESS (mgl/l) 119.84 NS
3 | PHOSPHATE (mgll) 0.514 5
14 | NITRATE as NITROGEN (mgl/l) 12.90 10
45 | TOTAL CHLORIDE (mg/)) 30.0 0.2
16 | BOD (mg/l) 25.4 30
17 | COD (mgl) 100.6 100
18 | SULPHATE (mg/l) 62.2 250
6 HEAVY METAL
19 | MANGANESE (mg/l) 0.233 0.3
20 | IRON TOTAL (mg/l) 0.685 0.2
71 | COPPER (mg/l) 0.208 0.1
22 | CADMIUM (mg/l) 0.007 0.02
23 | ZINC (mg/l) 0.513 1
24 | LEAD (mg/l) 0.004 0.05
¥% | NICKEL (mg/l) 0.002 0.05
D BATERIOLOGICAL
| & | Total Coliform coun{CFU/100ml) 430 400
27 | Escherichia Coli(cfu/100 ml) 2.0 X 10 0.0
28 | salmonella(cfu/100 ml) 0.7 X 1G 0.0
29 | shigella(cfu/100 ml) 0.6 X 16 0.0
80 | Staphylococcugcfur00mi) 2.6 X1CG 0.0

r
sample collectefom Malmo stream was examined at the Abuja Environmental
Protection Board Laboratory in Asokoro, Abuja. The analysis cdeerphysical,

chemical, heavy etal andconcentrations. The results are displayed in Table 4.8 above

and in the analyses that follow

Temperature: Temperature is the degree of coldness or hotness of a body. It is an
important factor that contributes to a chemical reaction. Temperatlue of the
sampled stream, Malmo stream was AT, 4alling within 28C - 35°C limit of FMEnv.

Higher temperature values can cause the water to warm, thereby, resulting in the water

holding insufficient dissolved oxygen which is required for the survofadifferent
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aguatic species. Highewater temperature can also accelerates the degradation of
sediment humus by microorganisms, and organic matter is released into the water layer in

the form of phosphate.

pH: pH of a solution is described as the negative logarithm to base 10 of hydrogen ion
concentrationgH defines acidity, neutrality and alkalinity of the water sample analyzed.
Surface watepH which can be influenced both by natural and huimacle factors ist

crucial parameter for assessing water quality due to its impact on the chemical and
biological processes that occur in water bodies. It determine the solubility and biological
availability of nutrients and heavy metals in water to determine the cotyosialue
recorded is 7.1 which is within® range of the FMEnv.

Alkalinity: Alkalinity is the most readily available measure of the amdtralizing
capacity of surface waters, resisting PH change from alkaline to to acidity. Alkaline water
maintains I of 8 or higher. The PH scale is used to measure the alkalinity of
water. Alkalinity value of Malmo stream is 28.5mg/l, which is within 2100mg/I limit of
the FMEnv.

Conductivity: Conductivity is described as ionic mobility in solution. In other words, it

is a key electrical property of surface water it reveals the amount of dissolved substances,
chemicals, and minerals that are present in the water. The value recorded is 189.0uS/cm
indicating lower ionic richness when compared with the permissible limits of 2000uS/cm
established by FMEnv.

Total Hardness:total hardness ithe sum of the calcium and magnesium concentrations
(both expressed as calcium carbonate, in milligrams ifgr[ing/L]) presentin water

which makes the water difficult to form lather with soap. Calcium and magnesium are
divalent metal ions that come from minerals dissolved in the water. The total hardness
value recorded was 154.08mg/l, and it is below 200mpgfmissible limit set by the
FMEnv.

Salinity: Salinity is the quantity of dissolved salt in a body of water; it have significant
effectconductivity, many facets of the chemistry of natural waters, and the biological
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activities that occur there. Salinityemperature, and pressure all affect the physical
characteristics of water, such as density and heat capacity. The salinityofiete
sampled Malmo stream i8.0mg/l. Excessive salinity can be hazardous for drinking,

irrigating, and watering livestock.

Dissolved Oxygen (DO)Dissolved oxygen is the amount of oxygen present in water, as
measure of how much oxygen from the atmosphere that is dissolved in water. It gets into
water by diffusion fro the atmosphere, aeratio of the water as it tumbles dgearfdl
rapids, and as a waste product of photosynthesis. DO is available to living aquatic
organisms, and tells a lot about water quality, because life in aquatic environment is
supported by its presence. The recorded value for sample collected was &8mg/l

against the 7.5mg/l limit of FMEnv

Total Dissolved Solids (TDS)Total dissolved solids (TDS) is a measure of the amount

of inorganic salts, which include dissolved organic matter and calcium, magnesium,
potassium, sodium, bicarbonates, chloricles] sulfates in water. TDS value recorded
was 95.0mg/l, which is within the 1000 mg/l| FMEnv standard for surface water. Water
with a high TDS content has an adverse flavor, sometimes tasting brackish, salty, and
bitter. TDS also enhances color and turlyidif water, and it could cause laxative or

constipation in human.

Total Suspended Solids (TSS)TSS are the solids in water that can be trapped by a
filter. Value recorded was 0.022mg/l and 0.0140mg/l for both kdugl well and
borehole respectively. Botboncentrations were below FMEnv recommended limit of
<10mg/I for potable water.

Biochemical Oxygen DemandBOD): BOD is the amount adissolved oxyge(DO)
needed by aerobic biological organisms to break down organic material present in water
at a certain temperature over a specific peridie higher theate of BOD present in
water, the more rapidly oxygen depleteshe water body. This means less concentration

of oxygen available to higher forms of aquatic life; and the consequences becomes stress,
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suffocation and death of the aquatic organisBSD was detected at 25.4mg/l in the

water sample, thus, below ther83@/I limit of FMEnv.

Chemical Oxygen Demand (COD)COD is the amount of dissolved oxygen needed in
water to decompose organic materials. It is a measure of water and waste water quality,
and it increases as the concentration of organic material incr¥éaes. with high COD
typically contains decaying plant matter, human waste, or industrial effl@Di3.value
recorded in the water sample was 100.6mg/l, which is slightly above 100mg/l FMEnv

limit.

Cations: Cations are positively charged ions. They fmened when a metal loss its
electron(s), to possess net positive charge(s). The surface water sample is enriched with
cations and anions. Cations occur in increasing ordéf: xChIg?*> K* > Na', meaning

the bedrock is rich in Ca, Mg, K and Na nutrieffteeir values obtained in the surface

water sample were Ca=119.84mg/l and Mg=34.24mg/l.

Anions: Anions are negatively charged ions. They are formed when anetal gains
electron(s). Anions in the surface water sample occur in decreasing ordeB@1>
NOs> PQ?>. Their values as obtained from the sample werg” $062.2mg/l, NQ =
12.90mg/l and P§¥ = 0.514mgl/l. They were all within the FMEnv limiff 250, 10 and
5mg/l recommendefbr potable water.

Heavy Metals: Heavy metal is metals with relatively high density, atomic mass or
atomic numbers (James C. Nwafor, 2006). Several acute and chronic toxic effects of
heavy metals affect different body organs: kidney, nervous system disorders, vascular
damage, cancer, hirtdefects, etc. are examples of complications as a result of heavy
metals’ toxic effects. From laboratory investigation, values of Mn, Fe, Zn and Cu
obtained from surface water sample we&3233mg/l, 0.685.mg/l, 0.513mg/l and
0.208mg/l. Apart Cu and Fe wesalues are above the FMEnv limit, Mn and Zn as well
below the set limit. Other heavy metals such as Pb, Ni, and Cd were also detected, and

are within the FMEnv limit.
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Coliform: Coliform bacteria are organisms that are present in the environment trel in
faeces of all warablooded animals and humans. Coliform bacteria will not likely cause
illness, however, their presence in water indicates that diseaséng organisms
(pathogens) could be in the water syst&aiue recorded of coliform in the watsample

was 430CFU/ml, which is above 400CFU/mI limit set by FMEnv. Exposure to the water
body could result to health issues which includes gastrointestinal upset and general flu
like symptoms such as fever, abdominal cramps, and diarrhea.

Escherichia Coli E. coliwas present in the water sample, with concentrations up to
2.0X1(. Escherichia Coli (E. Coli)s a subgroup of the fecal coliform group. MoBt

coli bacteria are harmless and are found in great quantities in the intestines of people and
warmblooded animals. Some strains, however, can cause illness. The presénce of
coliin a drinking water sample almost always indicates recent fecal contamination,

meaning there is a greater risk that pathogens are present.

Salmonella: Salmonella wagresent in the water sample, with concentrations up to
0.7X1C. Salmonella infection (salmonellosis) is a common bacterial disease that affects
the intestinal tract. Salmonella bacteria typically live in animal and human intestines and
are shed through gsib (feaces). Humans become infected most frequently through

contaminated water or food.

Shigella: Surface water is contaminated with shigella when feces from infected people or
animals or sewage finds its way into the surface water body. Shigella hacteri
causing large waterborne disease outbreaks such as stomach pain, diarrhea and fever to
people who are infected. Shiegella was present in the surface water sample, with value up
to 0.6X102
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4.8 Ground Water Quality

481

4.82

Both natural andnanmade factors contrslthe chemistry of groundwater. Chemical

composition of geologic formations affects the hydrochemical characteristics of
groundwater during their circulation in the subsurface (Elango et al. 2003). This
underground passage throudje fpore spaces and weathered zones may alter the natural
composition of the groundwater through the action of various hydrochemical processes
(Rajmohan and Elango 2004). In other words, the many processes occurring in
groundwater can be revealed by the position of the water. Numerous human activities

have the potential to alter the chemistry of groundwater. These include industrial

pollutants and point sources such as waste disposal facilities.

Groundwater Vulnerability

The reason for theulnerability categorization is the ease with which pollutants can pass
through the fracture and weathered formation as a result of rainfall and runoff carrying
over from the surface to groundwater. This assessment is based on the generic
consideration ofoil and rock types and does not indicate that the risks to individual
sources are high.

Sampling Methodology

Ground water sample were typically collected from a kdungl well in Kuhu and from

the discharge line of a borehole in Maltmmmunities which are closest to the proposed
AIH project site. These samples were collected using 750ml plastic bottles, labeled
appropriately, preserved in ice pack and transported to AEPB Laboratory in Abuja for

laboratory analysis.
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Plate 1.15Ground water sample collection aimdsitu measurement

Tablel5: Proposed SAPZ Physical / Chemical Parameters of Ground Water Sample

ShurceARahEMERSdwork, 2024 Gw1 GW2 FMEnv
Kuhu Malmo LIMIT

Analytical Discussion of Groundwater Resultsg2.5s 2.2, | 192204 . 1

A PHYSICAL TEST

1 Odour Odorless Odorless Odorless

A TEMPERATURE (°C) 30.4 31.1 <40

3 pH 7.5 7.3 6-9

A ELECTRICAL CONDUCTIVITY (uS/cm) 315.0 341.0 1000

5 DISSOLVED OXYGEN (mg/l) 35 3.7 7.5

6 TOTAL DISSOLVED SOLIDS (mg/l) 158.0 171.0 500

7 SALINITY (%) 0.01 0.01 0.0

B | ALKALINITY (mg/l) 26.0 29.0 100

9 TOTAL SUSPENDED SOLID mg/l) 0.0130 0.0140 <10

a CHEMICAL TEST

10 | TOTAL HARDNESS (mg/l) 308.16 291.04 200

11 | MAGNESIUM HARDNESS (mg/l) 85.60 85.60 50

12 | CALCIUM HARDNESS (mg/l) 22256 205.44 150

C13 | PHOSPHATE (mg/l) 0.295 0.488 5

14 | NITRATE as NITROGEN (mgl/l) 5.40 7.80 10

15 | TOTAL CHLORIDE (mg/l) 11.6 7.80 250

16 BOD (mg/l) - - 7.5

17 COD (mgl/l) - - 30

@8 | SULPHATE (mg/l) 57.9 62.7 250

C HEAVY METAL

19 | MANGANESE (mg/l) 0.214 0.194 0.2

20 | IRON TOTAL (mg/l) 0.398 0.628 1.5

o1 | COPPER (mgll) 0.003 0.005 0.1

22 | CADMIUM (mg/l) 0.008 0.007 0.05

B3 | ZINC (mg/) 0.116 0.158 0.1

24 | LEAD (mg/l) 0.0011 0.0016 0.05

Y5 | NICKEL (mg/l) 0.006 0.009 0.05

o) BATERIOLOGICAL

76 Total Coliform coun{CFU/100ml) 4.1 2.9 1.8

o4 | Escherichia Col{cfu/ml) 2.7 X10 1.0X 10 Absent

28 | Salmonellgcfu/ml) 1.8 X 1G 1.1X 106 Absent

A9 Shigella(cfu/ml) 0.0 0.0 Absent

30 staphylococcus (cfu/100ml) 0.0 0.0 Absent
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ter samples collected from the haahalg well and community borehole at both Kuhu
community and Malmo community respectively were analysed for physical, chemical
heavy metaland bacteriological concentrations at the Abuja Environmental Protection
Board Laboratory at Asokoro, Abuja; and result presented (Table 4.9 above) and analyses

below as follows:

Temperature: Temperature is the degree of coldness or hotness of a boyart
important factor that contributes to a chemical reaction. Groundwater temperature varies
from place to place and so is with weather conditions. The average temperature during
field work was 38.7C. Temperature values recorded for both water sanoplée hane
dug well and borehole were 38Gtand 31.3C respectively. Both are below the £@0

FMEnv permissible limit for potable water.

pH: pH of a solution is described as the negative logarithm to base 10 of hydrogen ion
concentrationsH defines aility, neutrality and alkalinity of the groundwater sample
analyzed. A slightly alkalingH value obtained for both water samples are 7.5 ahtbi7

the hanedug well in Kuhu community and community borehole in Malmo community
respectively. RPI, (1985) and Ideriah al., (2010) opines that water wigH values in

this range is safe for consumption; and ghievalue falls within the recommendeHt

range of 69 by FMEnv.

Alkalinity: Al kal i nity i s a meas ugHehangds that éeddetd 6 s a
acidity, or to neutralize acids, and maintain a fairly stable This ability is usually
referred to as wa tAkkaling wated HasigH bf8 orihighgr. ThegHp a c i t y
scale is used to measure the alkalinity of watertéMaith apH of 8 to 10 is considered

mildly alkaline, while water with aH of 10+ is considered very alkaline.,/A H of 7

is neutral, while anything lower than 7 is considered achllalinity values recorded

were 26.0mg/l and 29.0mg/l for the hatdy well Kuhu community and borehole in

Malmo community respectively. Both values are below FMEsommendedimit of

100mg/I for water portable
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Conductivity: Conductivity is described as ionic mobility in solution. In other words,
conductivity is a keyelectrical property of that solution. With the temperature of the
samples being 30°@ and 31.1C, conductivity values of the water were 3380cm and
341.0uS/cm respectively. The value shows that the conductivity of the water sample was
low, indicating bwer ionic richness when compared with the permissible limits of
1000uS/cmestablished by FMEnv.

Total Hardness: Hardness refers to the amount of dissolved calcium or magnesium in
water which makes the water difficult to form lather with soap. Cal@athmagnesium

are divalent metal ions that come from minerals dissolved in the water. The total hardness
value recorded for both water samples were 308.16mg/l and 291.04mg/l respectively.

Both values are above 200mg/l permissible limit set by the FMEnv

Salinity: Salinity is the amount of dissolved salt in a body of water. It makes a significant
contribution to conductivity and influences many aspects of the chemistry of natural
waters as well as the biological activities that take place there. Tempgpats®ure, and
salinity all influence the physical properties of water, including its density and heat
capacity.Salinity values for both samples wef@0lmg/l. Salinitylevel that are too high
can be harmful to freshwater plants and animals and dangerous for drinking, irrigating,

and watering livestock.

Dissolved Oxygen (DO)Dissolved oxygen is the amount of oxygen present in water, as
measure of how much oxygen from the agphere that is dissolved in water. DO is the
amount of oxygen available to living aquatic organisms, and tells a lot about water
guality, because life in aquatic environment is supported by the presence of DO. Values
recorded were 3.5mg/l and 3.7mg/l gaiast the 7.5mg/I limit of FMEnv

Total Dissolved Solids (TDS)Total dissolved solids indicate concentration of inorganic
salts: calcium, magnesium, potassium, sodium, bicarbonates, chlorides, sulphates and
some amounts of organic matter that are dissolved in water. TDS values recorded were
158mg/l and 171mg/l, and el falls within FMEnv limit of 500mg/| for potable water.

High value of TDS in groundwater affects the taste of water; it can make water taste
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bitter, salty, and brackish. Higher solids in water increase turbidity and colour of water.
Water containing higlsolid may causkxative or constipation effects (Sasikaretnal,
2012)

Total Suspended Solids (TSS)TSS are the solids in water that can be trapped by a
filter. Value recorded were 0.0130mg/l and 0.0140mg/l for both tdugl well and
borehole respectively. Both concentrations were below FMEnv recommended limit of

<10mg/I for potable water.

Biochemical Oxygen DemandBOD): BOD is the amount adissolved oxygeiDO)

nealed by aerobic biological organisms to break down organic material present in water
sample at a certain temperature over a specific period. BOD was not detected in both
water samples, thus, both water are safe for drinking BOD concentrations for observed
for both samples falls within FMEnv limit of 7.50mg/I for potable water.

Chemical Oxygen Demand (COD):COD is the measure of water and waste water
guality. COD increases as the concentration of organic material increases. Water with
high COD typically contains decaying plant matter, human waste, or industrial effluents.
COD is the amount of dissolved oxygeeeded in water to decompose organic materials.
COD was not detected in both water samples, thus, both water are safe for drinking COD
concentrations for observed for both samples falls within FMEnv limit of 30mg/l for

potable water.

Cations: Cations arepositively charged ions. They are formed when a metal loss its
electron(s), to possess net positive charge(s). The Groundwater sample is enriched with
cations and anions. Cations occur in increasing ordéf: <#g>*> K* > Na', meaning

the bedrock is ric in Ca, Mg, K and Na nutrients. Their values obtained in the
groundwater samples were Ca=2%nfg/| and Mg=85.60mg/| for the hartlg well,

and Ca=P5.44mg/l and Mg=85.60 for the borehole respectivdlgese values were
above the FMEnv limitef 150ng/l and50mg/l andfor cations recommended for potable

water.
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Anions: Anions are negatively charged ions. They are formed when anetad gains
electron(s). Anions in the groundwater sample occur in decreasing orderSGf>
NOs> PQ. Their values fothe groundwater sample obtained were,5657.9mgl/l,
NOs; = 54mg/l and PGQ® = 0.2951mg/| for the hanelug well, and S& = 62.7mg/l,
NOs = 7.8mg/l and PG = 0.488mg/l for the borehole respectively. They were all within
the FMEnv limitof 250, 10 ad 5mg/l recommendeidr potable water.

Heavy Metals: Heavy metal is metals with relatively high density, atomic mass or
atomic numbers (James C. Nwafor, 2006). Several acute and chronic toxic effects of
heavy metals affect different body organs: kidney, nervous system disorders, vascular
damage, cancer, birtdefects, etc. are examples of complications as a result of heavy
metals' toxic effects. From laboratory investigation, values of Mn, Fe, Zn and Cu
obtained from groundwater samples wede214mg/l, 0.3981mg/l, 0.116mg/l and
0.003mg/l for the hanalug well and0.194mg/l, 0.628mg/l, 0.158mgknd0.005mg/| for

the borehole respectively. Apart from the hahdy well for which concentration of
Manganese was 0.214mg/l which is above FMEnv limit for potable water, all other
concentrations recordedere belowlimits of 0.2mg/l, 1.5mg/l, 0.1mg/l, and 0.1mg/I
recommended by FMEnv for potable water. Other heavy metals such as Pb, Ni, and Cd
were below equipment detection limits of (0.0001mg/l).

Coliform: Coliform bacteria are organisms that are present in thea@maent and in the
faeces of all warablooded animals and humans. Coliform bacteria will not likely cause
illness, however, their presence in drinking water indicates that disaasmg
organisms (pathogens) could be in the water systames recordedfaoliform in both

water samples were 4.1CFU/ml and 2.9CFU/ml against 1.8CFU/100ml which is the limit
set by FMEnv. This indicates membrs of both Kuhu and Malmo communities are
exposed health effect associated with consumption of the water, which icnludes
gastrointestinal upset and generakltke symptoms such as fever, abdominal cramps,

and diarrhea.

Escherichia Coli: E. coliwas present in the water samples with concentrations ranging

up to 2.7X16 and 1.0X16. Escherichia Coli(E. Coli) is a subgroup of the fecal
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coliform group. MosE. colibacteria are harmless and are found in great quantities in the
intestines of people and waiinooded animals. Some strains, however, can cause illness.
The presence d&. coliin a drinking water sapie almost always indicates recent fecal

contamination, meaning there is a greater risk that pathogens are present.

Salmonella: Salmonella was present in the water samples with concentrations ranging up
to 1.8X1G and 1.1X16. Salmonella infection(salmonellosis) is a common bacterial
disease that affects the intestinal tract. Salmonella bacteria typically live in animal and
human intestines and are shed through stool (feaces). Humans become infected most

frequently through contaminated water ordoo

Shigella: Shiegella was absent in the groundwater sample. Shigella are bacteria that
cause an infection called shiegellosis. Shiegella causes diarrhea, fever and stomach

cramps.

4.9 Biodiversity Studies

Biological diversity or biodiversity simply means the resources upon which individuals,
families, communities, nations and future generations depend. It is the link between all
organisms on earth, binding each into an interdependent ecosystem in wisiscbcads

have their role. It is the web of life.

4.9.1 Terrestrial Biodiversity

Performance Standard 6 recognizes that protecting and conserving biodiversity,
maintaining ecosystem services, and sustainably managing living natural resources are
fundamental to sustainable development. The requirements set out in this Performance
Standard have been guided by the Convention on Biological Diversity, which defines

bi odiversity as AdAthe variability among | iv
alia, terrestrial, marine and other aquatic ecosystems and the ecological complexes of
which they are a part; this includes diversity within species, between species, and of
ecosystems. 0 Ecosystem services are dt he be

the environment, and biodiversity is the source of these benefits. These services includes:
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(i) provisioning services, which are the products people obtain from ecosystems;

(i) regulating services, which are the benefits people obtain from the regulation of
ecosystem processes;

(i) cultural services, which are the noraterial benefits people obtain from ecosystems;
and

(iv) support services, which are the natural processes that maintain the other services.

Biodiversity frequently serves as the foundation farsystem services that people value.
Therefore, effects on biodiversity can frequently have a negative impact on the provision
of ecological services. The management and mitigation of the proposed AIH project's
impacts on biodiversity and ecosystem servimgsglients over the course of the project

are covered by this Performance Standard.

The objectives of this biodiversity study are to:

A Identify biodiversity resources in the study area,

A Identify the benefits from biodiversity,

A Determine the ecosystem services of the biodiversity and ensure sustainable

management of the resources through appropriate conservation measures.

Most of the detailed biodiversity inventories in Nigeria are held as propriety rights of
multinational of companies who often conduct such exercises as-eeqasite for their
operations. However, private recording is a new and a fascinating trend. This is owed
largely to greater awareness, economy liberalization, threat of changing climatic regimes
and eforcement of the ESIA act and its various instruments. The availability of
biodiversity data in most regions is poor. The few that exist are mainly ESIA reports of
telecommunication firms and quarrying operation. And these in®udelia ferruginea,
Cadéa grandulosa, Cola cordyla, Cordia stuhlmannii, Detarium microcarpum,
Diospyros mespilliformigind Erythrophleum africanunplant species, an@steolaemus
tetraspis, Agama agama, Alligator sinensis, Civettictis civetta, Rattu rattus, Helioscius
rufobrachium andPotamochoerus porcdauna species were constantly mentioned in the

reports of the reviewed ESIAs.
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4.9.2 Flora Studies
Bauchi State is one of the states in the northern part of Nigeria that span two distinctive
vegetation zones, namely, the Sudan savannah and the Sahel savannah. The northern part
of the state which hosts the proposed AlH is located in the Sahel savagiwath Téne
Sahel has a tropical sefiid climate according to Képpen climate classification which is
typically hot, sunny, dry, windy all year long and receives a low to very low amount of
precipitation annually.
The Sahel typically, is mostly coverad grassland and savanna, with areas of woodland
and shrubland. Grass cover is fairly continuous across the region, dominated by annual
grass species such &enchrus biflorusSchoenefeldia gracilisnd Aristida stipoides
Species of acacia are the domin&ees, withAcacia tortilis the most common, along
with Acacia senegahndAcacia laeta Other tree species inclu@mmiphora africana
Balanites aegyptiaca, Faidherbia albidandBoscia senegalensidreas of desert shrub,
including Panicum turgidunand Aristida sieberanaalternate with areas of grassland and
savanna. During the long dry season, many trees lose their leaves and the predominantly

annual grasses die.

Sampling Parameters and Methods

Floristic data were collected randomly using a rBOquadrant. 10 sampling points
considered for the purposed of this study. Observations and photographic methods were
also employed. Trees, grasses and shrubs were identified, photographs taken and checks
carried out in plant album.

Result revealed thatdes dominates the proposed AIH project site. Others are shrubs and
grasses. Most of the species for this report were identified in the field. Unknown species
were collected, pressed and preserved for identification at The National Park Service, off
Umaru Musa Yar 0Adua Expressway in Abuja. Fur
carried out for collection and listing of plant species not encountered within the sampled
plots. Literature and herbaria were consulted for species already listed for the area. Table
4.10 and Plate 4.4 presents photographs and list of plant species observed in the course of

this study.
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Plate 1.16Photographs showing plant species observed in the study area
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Tablel5: List of Plant Species observed in the project area

S/N | Scientific Name Common Name | Family Conservation Status
1 Erythrophleum lasisnthum | Ordeal tree Fabaceae Least Concern
2 Chukrasia tabularis Chittagong wood | Meliaceae Least Concern
3. Cordia dichotoma Clammy Cherry | Boraginaceae Least Concern
4. Eucalyptus camaldulensis | River bed gum Myrtaceae

5. Salsola tragus Windwitch Amaranthaceae

6. Shorea robusta Sal tree Dipterocarpaceae | Least Concern
7. Guaiacum colteri Guayacan Zygophyllaceae

8. Ziziphus lotus Lotus tree Rhamnaceae

9. Acacia seyel Shittimwood Leguminosae

10. | Balanite aegyptiaca Desert date Zygophyllaceae

11. | Azadira ctaindica Neem Meliaceae Least Concern
12. | Adansonia digitata Baobab Malvaceae Least Concern
13. | Faidherbia albida Apple-ring acacia | Fabaceae

14. | Tamarindus indica Tamarind tree Fabaceae

15. | Hyphaene thebaica Doum Arecaceae Least Concern
16. | Anogeissus leiocarpus n birch; Bambara | Combretaceae

Source: Field study, 2024

IUCN Status of the Flora
IUCN Red List is set as precise criteria to evaluate and classify species in terms of high

risk of global extinction. The general aim is to provide an explicit and objective
framework for conservation of the species to the public and policy makers, aaswell
help the international community reduce activities leading to species extinction. This is
because the Red lists are among the most widely used conservation tools gldbally.
IUCN status of the plant resources for the studied area was evaluated using IUCN version
2017 .3 criterion. The results showed that some of the plant species encountered do not
fall to the categorization of IUCN Red lists while some are carrying L@&asterned

(LC) recognition.
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4.9.3 Life form of the Plants in the Area
The results revealed that trees formed the dominant life form in the study area which

accounted for 57.45% followed by Shrub (36.15%). Grass accounted for 3.85% (Table
4.11). Sone of the tree species encountered incl8tkrculia oblongata, Anthocleista
vogelli, Albizia zygia, Musanga Cecropioides, Terminali ivorensis, Tabernaemontana

pachysiphon, Raphia sudanidaleistopholis patens, Albizia ferruginea, Albizia zygia.

Tablel6: Life form of the Plants in the Location

Form No Percentage
grass 4 4.12
shrub 36 37.11
tree 57 58.76
97 100.00

Source: Fahamu Field study, 2024

4.11 SocicEconomic Assessment

4.101 Introduction
The socieeconomic baseline describes the existing social conditions essential to
identifying and assessing the potential impacts of a proposed project. The baseline data
was collected through various methods, including a review of secondary data, primary
data collection from key informant interviews, villalgyvel surveys, Focus Group
Discussions (FGD), and household surveys. The data was used to assess potential impacts
and generate mitigation measures for the ESIA study. The primary objective of dyis stu
was to survey the baseline social and economic features of the host communities (Kuhu,
Malmo and Gubi) where the proposed SAPZ project is located. The aim of the study was
to ascertain the potential effects of the proposed SAPZ project on the social and
economic lives of the people of the communities including potentially positive effects.
Specifically, this study was undertaken to achieve the following objectives:

o0 Establish baseline Soeeconomic and health status of the host communities.
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o Identification or definition of ameliorative/mitigation/enhancement measures
such as to protect and promote sestmnomic and public safety.

0 Advise on management or implementation plan so as to control levels of
impacts.

o Define a monitoring mechanism that wdulensure performance. o

Incorporate soci@conomic and health factors in decision making.

4.10.2 Sociceconomic Study Methodology
This socieeconomic study was undertaken based on recommended guidelines by the
appropriate regulatory agencies such as the Federal Ministry of Environment (FMEnv) as
contained in the EIA Act CAP E12 LFN 2004. The methods adopted in the collection and

analsis of information are discussed below.

Research Design
A descriptive research design has been selected to prowdepih explanation and
analysis using quantitative and qualitative approaches. The overall study design entailed
determining the target populations i.e. the population of the host/impact comrofinit
the project. It also involved making decisions to:

- Whether to obtain information at one point several points in time

- The methods of data collection; and

- Whether questionnaires, if used should be-satfministered facéo-face,

using trained iterviewers.

It was decided that:

- Questionnaires were used and administered face to face to house hold
respondents at one point in time by trained assistants;

- Discussions were held with focus groups;

- Key informants (Knowledgeable persons within themmunity) were
interviewed,

- Observation and measurements of key community features were undertaken
by trained assistants; and that photography was liberally employed to clarify

the community and project features
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- In terms of research design, the studsiobgs to the class described as
O6passive Observationd (Cook and Campb

were studied irsitu, without any form of experimental manipulation.

Instrumentation and Data collection

This Study employed both primary andcendary data sources. The latter comprised
government records and internet, while the former includeecquied questionnaires,
interviews (of Key Informants), Focus Group Discussion (FGDs), direct observation,
direct measurement, standardize formatsrémording observations, photography, and

participatory research.

Primary Data Collection

The various data collection tools are described below:

a) Questionnaires

A detailed and structured questionnaire was used alongside other methods to acquire
relevant information. Questionnaires had questions on basic demography, livelihood of
inhabitants, availability of social infrastructure etc. This was distributed and etadpl

for the project area. A total of 347 questionnaires were administered among the residents
of the project areas and the same number of copies were retrieved for analysis of the
sociaeconomic baseline for the project area.

Table 4.12 presents the dibution of administered questionnaires per community. The
guestionnaires were administered based on the size of the community. Considering the
homogeneity of the population, this sample size is considered adequate. In administering
the questionnaire, a upposive sampling procedure was utilized to select
individuals/groups that were sampled for the survey.

Tablel7: Questionnaire administered and retrieved per community

SIN Community No of questionnaire| No of questionnaire
administered retrieved
Kuhu 50 50
Malmo 50 50
Gubi 247 247
TOTAL 347 347

Source: Field study, 2024
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b) The Stakeholder Engagement Process (SEP)

Stakeholder engagement is anriafllusive, interactive, systematic and continuous
process, spanninge entire life cycle of a project, in which stakeholders are engaged

as active partners in establishing the priorities and focus of a project or programme

and not treated merely as the passive recipients of the project when completed.
Stakehol dersd engagement is all/l about re
stakeholders by providing strategies, processes and infrastructure to enable the
proponento:

i. Discover what really matters to key stakeholders involve them in providing
feedback on corporate strategies and performance and in identifying what and
how things can be changed.

i. Moni tor and manage stakehol derds contr

Information disclosure and consultation will be carried out throughout the preparation
period, construction period and operation period of the project, by laying primary

focus on the requirements (inclusiveness) of directly affected and vulnerable groups,
such as the elderly, women, physically challenged, etc. Table 4.13 is a list of
categories of stakeholders consulted.

Tablel8: List of categories of stakeholders consulted

S/IN | Categories of Stakeholders| Institutions consulted
1. Government Ministris, | 1. Federal Ministry of Environment
Departments 2. Bauchi State Ministry of Environment
3. Federal Controller, Bauchi State Ministry of Environment.
4. Ministry of Agriculture, Bauchi State
5. Ministry of Agriculture Extension Services
6. Bauchi State Agriculturdbevelopment Programme
7. Bauchi LGA
8. Katagum LGA
9. Darazo LGA
10. Ganjuwa LGA
11. Alkaleri LGA
12. Tafawa Balewa
2. Traditional Institution Mai Angwa, Sariki, Imam, Hakimi
3. Youths, Women Leader an Youths, Women Leader, Community Based Organisations,
Community Based Angwa in the communities
Organisations

Source: Fahamu Field Work, 2024
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Other sources of primary data utilized for this semtonomic study include: interviews,
Focus Group Discussion (FGDs) and participant observation. While interviews and
participant observation were used to source information on -sgoicomic indices,

pulic consultation provided the basis for understanding the attitude, perception and
approach of the people to the issues surrounding the project area. Questionnaires with

both open and closeshded questions providing data on sesmtonomic and health

indices were utilized.

Plate 4.18 Pictorial evidence of consultation at Malmo and Kuhu
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Concerns and Expectations of the respondent from the Project

Various interactions withthe o mmuni t i es® residents reveale
to see development projects in their area since it will lead to community development.
There concerns arising from their previous experience of Gubi dairy farm that later
collapsed and also, peopfeom the Kuhu community that are farming and rearing
animals inside the project site. They are concerned that the project will lead to retaken
over their farm and ranching space.

Notwithstanding their concerns, they expressed eagerness to welcome ebevpithjthe

desire that employment will be created for their youths, good road constructed to ease the
current transportation problem, provision of electricity, potable water, hospital/clinic and
schools for their children.

They are given the assurancé @ontinuous consultation to fine tune a system of
addressing all their concerns and that some percentage or workers shall be employed

from their communities while affected farmers are compensated

Secondary Data Collection

The Secondary sources of data collection were utilized particularly in areas where the
primary data sources suffer limitations or constraints. Thus, information was sourced in
alignment with the objective of this survey from relevant stakeholders sucheas t
National Population Commission, the National Bureau of Statistics and the National

Institute of Social and Economic Research. Other secondary data sources include:

a) Maps and Literature Search

The exercise commenced with the identification of leadership in the affected
communities and government organs within the project area. Existing administrative,
topographic and street maps were adopted. Extensive literature searches relevant to the
area ad the proposed ZAPS project were conducted with a view to acquiring initial
information on the characterization of the area. The activity culminated in the generation

of a checklist of environmental attributes that may be affected.
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Data Analysis

Data ollected were analysed using appropriate statistical software packages. Most

guantitative data were subjected to inferential statistics such as percentages, ratios, mean

etc.

4.10.3 Socioeconomic Baseline Information

Baseline information on sociemnomic was obtained through the following activities:

Reconnaissance survey, selection and training of survey assistant:
Prestating of questionnaires;

Household listing;

Field Identification and Interview of Key Informants;

Questionnaire administtion and interview of Key assistance.

Focus Group Discussion (FGD) and

Photography and gdocation of key features.

The socieeconomic baseline information obtained for this study include:

Demographic Profile of the study area;
Administrative ad sociecultural institutions;
Livelihood Assets and Activities;
Infrastructure and Services;

Housing Structures/settlement patterns;
Land Acquisition;

Project Affected Persons (PAPS);

Waste management;

Health Profile;

Gender Assessment; and

Community Concerns and Perceptions.
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4.10.4 Affected Communities and People
The Proposed GUAIH Project is situated in Gubi, Bauchi Local Government Area of
Bauchi State. Other neighboring communities are Malmo and Kuhu communities.

Bauchi State

Bauchi State was created in 1976 and covers an area of 66,510 square kildrhetres.
State with 20 LGAs, shares border with Yobe State to the Neai, Jigawa State, to the
North-West, Kano and Kaduna States to the West, Plateau and Taraba State to the South
and Gombe State to the East. It lies within the tropical climatic zoneweitked wet and

dry season with Average Annual rainfall depth varying from 700mm to 1300mm. Bauchi
is basically composed of crystalline rocks in Nigeria basement complex.

According to the National Bureau of Statistics, the state's population is abolif2532
spread across 55 different ethnic groups with a population growth at an average of 3.4%
per annum and represents 3.34% of Nigeria's population. Predominant ethnic groups in
Bauchi state are Hausa, Fulani, Gerawa, Sayawa, Jarawa, Bolewa, Karekame, Kan

Fa'awa, Butawa, Warjawa, Zulawa, and Badawa.

Gubi community

Gubi Community is located in Bauchi Local Government Area of Bauchi State, Nigeria.
Its geographical coordinates are 10° 26' 23" North, 9° 48' 47" East. The distance from
Bauchi to Gubi is about 24 kilometers away from Bauchi metropolis. Gubi has altropica

wet and dry savannah climate.

Malmo Community

This is a rural community with disperse housing settlements. Malmo community is an
agrarian community where people involved in Crop farming (cultivation and growing of
crops) Rearing of livestock. presation of farm produce, as well as producing and
maintaining of crops and farmland. The people engage in farming activities for a
livelihood because of their vast fertile land. Different varieties of crops are produced in
the area including rice, milletpgghum, cowpea, groundnut, and soybeans. Furthermore,

livestock such as cattle, sheep, and goats are produced in the area. The dominant
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language in the community is Hausa and Fulani Tribes. Meanwhile the Hausas are more

in number. While Islam is the domimiareligion of the people.

Kuhu Community

Kuhu village is a small settlement found in a rural inhabitant setting with unique

economic and social activities due to their dynamics and peaceful ways of life. Kuhu
villages is one of the community settlements that is sharing borderline with the project
study area. Kuhu Community villagers is largely dependent on agriculture for
livelihoods. The popular Sir Abubakar Tafawa Balewa Bauchi State International Airport
is situated 2% km west of Kuhu in the capital of Bauchi State. Also, the Abubakar
Tafawa Bé&ewa University is about 1 kilometer away from Kuhu village. The Proposed

Special Agricultural Processing Zone situated Gubi Diary Farm which was previously

known as Gidan Madara is also situated very close to Kuhu/Malmo community area.

Cultural Heritage

There are no archaeological and sacred sites, such as traditional burial grounds and
shrines in the communities. Furthermore, there are no taboos, although it is forbidden to
entice married women into illicit relationship and stealing of any formrisidden and
attracts punishment. In conclusion, there are no taboos that will negatively impact
contractor activity on the project. The major feswalebrated within the study area are

Muslim festivals such as "Salah" celebrations of Idel fitri and Kcdbir.

Religion
The majority of the local population are Muslim with only a small number identified as
Christians andidherentof traditional religion.The Christian householdgerefound in

the Gubi community accounted for about 3%.

4.105 Traditional Administrative Structure
Running along with the state administrative structure are the traditional authorities.
Although there is no traditional head of state, each state has a traditional leader and in the
case of Bauchi state, there is an Emir. The Emir of Bauchi has authegitghe whole
state and is supported by an Emirate Council. The Emirate Council acts as an advisory
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board to the Emir; council members are not elected, but selected based on their
knowledge, skills and influence.

At LGA level there is no traditional authity equivalent, however, at the district level the

Haki mi is the traditional | eader . Each Hak
are the traditional |l eaders at the settl e
Yerima, who is a trusted inddual and often a family member, who shares
responsibilities for managing the settlement. The final level in the traditional authority
structure is a Mai Angwa, who is the leader of a-settlement and answers directly to

the Seriki.

All traditional leaders are selected by the Emirate Council and the positions are
hereditary with candidates chosen from members of a royal family. Once selected, the
Hakimi, Seriki and Mai Angwa all need to be approved by the Emir before taking up the
leadership position. The traditional authority continues to be an important administrative
structure in the day to day lives of the local population. Cultural ties continue to be strong

and although traditional leaders must subscribe to national laws, theyekecutive and

judicial powers, and are key to conflict resolution.

Finally, within northern Nigeria, Imams also pay a significant role in the lives of local
people. Not all settlements have a mosque, but local people travel every Friday to their

nearst mosque to pray. Imams continue to influence the behaviour and opinions of local

Emir of Bauchi

v v v

Figure 4.9: Showing Traditional Administrative Structuo& Host Community

people.
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4.10.6 Demographic Profile of the Study Area
(a) Population Size
According to the 2006 National Population Commission and National Bureau of
Statistics of Nigeria (web), the population of Bauchi LGA is 493,730. This population
hasincreased steadily over the years, 2022 projection placed the number at 881,600, with
a population density of 273.9/kmTherefore, the annual population change between
2006 and 2022 is 3.7%, with area of 3,218karea. Furthermore, the structure of the
population (2006 census) showed the children ag@d@d the highest proportion of the
population, followed by ages 1019 years and ages 229 years respectively, and the
least were people 60 years and above. Males and females equal 50% in the area. The
family size is large with an average of aboutlB)persons per house. The population
characteristics of Bauchi LGA is presented by figure 4.10, 4.11 and table 4.11. The
population of the affected communities were not documented. However, by estimation,
the three communities of Gubi, Malmo and Kuhu have an estimated population of
approximately 50,000 residents (Giili20,000; Malmd 16,000 and Kuhii 14,000)

Population

120,000
100,000

80,000

60,000
40,000
20,000 l '
Male 0 ' o=
I SR S SR N N

50%
\\0 *Q/ A‘Z; \\0 *Q/ AQ/ \\6 \\Q/ \\Q/
I P PP LN S
WA AT

m Population

Figure 4.10: Gender distribution of Bauchi LGA Figure 4.11: Age distribution of Bauchi LGA
Source: 2006 Census
Table 4.14: Gender and Age Distribution of Bauchi LGA

190
Bauchi SAPZ ESIA Draft Report
ESIA for Bauchi Special Agmdustrial Processing Zone
Prepared for Bauchi State Government



Age Distribution Population

0-9 years 169,986
10-19 years 113,667
20-29 years 86,546
30-39 years 52,700
40-49 years 33,517
50-59 years 18,301
60-69 years 9,380
70-79 years 5,310
80+ years 4,323
Gender

Males 252,420
Females 241,310

Source: 2006 Census

(b) Ethnic Composition of Respondents

Generally, the project communities are a mix of two or more ethnic groups, with Gerewa
representing the largest group and accounting for about 78% of respondents. Figure 4.12
below presents the ethnicity of respondents.

Others
3%

Fulani
11%

Garewa
78%

Figure 4.12:Ethnic groups brespondents in the project area
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(c) Gender Distribution of Respondents

A total of 347 questionnaires were administered across the three communities around the
project area which include: Kuhu, Malmo and Gubi communities. The field survey
revealed thathe respondents is made up of 88% male and 12% female. The gender
distribution of respondents across the communities is presented by table 4.67 and figure
4.13. The high proportion of males encountered in the project area can be attributed to the
fact that many of the men are farmers, while their wives engage in trading activities
nearby, additionally, cultural and religion belief does not permit married women to

interact freely with male counterpart especially visitors.

Table20: Sex composition of theespondents

Community Female Male Total
Gubi 22 115 137
Malmo 12 105 117
Kuhu 8 85 93
Total 42 305 347
140
120
100 Male
80 |:| Female
60
40
20
0 - : [ . s B
Gubi Malmo Kuhu

Figure 4.13:Sex composition of respondents

(d) Marital status of Respondents

All the respondents across the three communities were married across {Qeugre

However, 85% of the males practiced polygamy, while about 10% married only one wife and

most of them with one wife are young people that just got married, but still hdvgam of

marrying another wife in near future. About 20% of the respondents are widows and

widowers. This third category were largely elderly women who by reason of age have lost
192

Bauchi SAPZ ESIA Draft Report

ESIA for Bauchi Special Agmdustrial Processing Zone
Prepared for Bauchi State Government



their partners. Polygamy is more dominant in Northern Nigeria, due taaludtad religion
belief. However, members of the communities marry at an early age of about 17 years old.
The older men claimed that the several wives and children enabled them to maintain their
farms and to support their farming and fishing occupatioffeset and maintain the family.

Table20: Nature of Marriage of Respondents

Monogamy 6 10
Polygamy 51 85
Others (widows, etc) 3 5
Total 60 100

u Polygamy

= Monogamy

m Others (Widows/Widower/Single)

(e) Household Size of Respondents
Information on householdize of the communities in the project area is presented in
figure below. As could be seen, the dominant household sizes in the project area are those
made up of 1415 persons, accounting for 43% of the households, closely followed by
those made up of-80 persons (29%), 16 above 25% ané& inade up only 3%. The
predominance of large family size is as result of polygamy widely practiced in the region
of the project site and peculiarity of rural dwellers maintaining large family sizes to
secure additional mals during agricultural activities, which are their main occupations.
Furthermore, table below also corroborated the rural dwellers theory, as Malmo and
Kuhu community that is more remote compared to the Gubi community have more

numbers of large household.
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Table22: Household Size of Respondents

1-5 people i 6-10 peopl¢ 11-15 16  peoplé
Community Household Household people and above | tqiq|
Household
Gubi 5 44 58 30 137
Malmo 3 36 52 26 117
Kuhu 2 21 40 30 93
Total 10 101 150 86 347
Source: EISA Field work 2024
60
50
40 "
30 T O Gubi
@ Malmo
20 Bl N
OKuhu
10 Bl N
0 ‘ ‘ =
1-5 People 6-10 People 11-15 People 16 People and
above

Figure 4.14:Household Size of Respondents

(f) Literacy Level

Educational attainment in the Project location is generally low, with a large number of
survey respondents having no education and unable to read or write. The highest levels of
education were found in Gubi, with 5% of respondents obtaining some forntiafyte
education and a further 30% completing SSCE. Gubi also had fewer residents with no
education (18%) and no residents that have only attended kindergarten.

The lowest levels of education attainment were found in Kuhu and Malmo, where two
thirds of espondents (61%) have no education and an additional 19% stopped schooling
at primary school level. No one has a tertiary education and just 1% have some sort of
vocational training.

Religious education is important in most settlements around the Piagatbn with an

16 % attendi
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reported the highest level of attendance for religious schooling, with 45% of respondents
attended a Qurodéanic school | ocated inside
Low levek of educational attainment by residents within the Project site are matched by
low levels of literacy. Almost 70% of residents reported that they cannot read or write.
Literacy levels between settlements follows the same patterns as educational attainment
with the lowest levels of literacy found in Kuhu and Malmo(13%) and the highest found

in Gubi 30%.

The Educational status showed that about 61.67% of respondents have had at least
primary education and can speak using Hausa Language. As shown in dgkivie b
respondents that have had secondary and tertiary education were very few (10.8%) as
there is no presence of secondary school in the communities. About 30% of the residents
had no for mal educati on, t hough mathey of t
learn Arabic language and some also can communicate in Pidgin English, perhaps due to
their interaction with city residents, the predominance of people without formal education
are found at Kuhu and Malmo communities. Generally, the people wereveblati
informed on socigeconomic and health issues relating to the overall development of the
community.

Table23: Educational attainment of the sampled community members

mal education
Village name Primary | Secondary | OND | HND | Degree
Gubi 28 89 17 12 5 4
Malmo 39 72 10 8 2
Kuhu 37 51 8 4 3 1
Total 104 212 35 24 12 7

4.107 Economic Activities within the Project Area
(a) Land Use
The rural nature of the project area, the land is primarily used for crop farming and
livestock rearing. Cropping is mostly mixed, and typically cultivated crops include maize,
rice, millet, and guinea corn. Slash and burn is used for site clearing, nedk af

regeneration used to feed livestock.
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There is usually some coordination between livestock farmers and crop farmers to
maximize the effectiveness of land use. Farmers often have limited access to fertilizers
and so at the end of each season thestock farmers are encouraged to graze their

animals on their land. This provides food for the livestock and manure for the farmers,

also to avoid conflict of interest.

Plate 1.18 Land use in the study area (mixed land use)

(b) Occupation

Being an agrarian community, farming is the predominant occupation within the
proposed project area. Farming activities cut across all age groups and genders; majority
of the inhabitants who are in government employment are also involved in farming
during farming seasons as a means of supplementing their earnings from their various
paid employment. Some of the crops grown include; guinea corn, maize, and tomatoes,
sweet pepper, cucumber among others. However, the project would not negatively impact
any of he farms or crops in this area much, as the project site is an area already mapped
out for ranching, even though the surrounding community do farm inside it. Domestic
animals reared include; sheep, goats, and cows. Petty trading activities were observed to
be practiced by both male and female genders who were selling household items such as
soft drinks, masa, kunu, snacks, cigarette, charcoal, food items, artisan worker and others.
Fishing was observed only in Gubi community because of the water sourtes tha

converge at Gubi dam.
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As shown in Figure 4.15, farming is the predominant occupation of people in the study
communities (82% of the respondents). Other livelihood activities include
trading/business (14.4%), civil service (3.1%) and industry work&¥qp0.

Farming Pettry Trading Civil Services Quarry Worker
Figure 4.15:Occupation of Respondents

The farmers reported growing various types of crops as indicated in Table 4.17. The most
popular crop was said to be maize which is grown by 62.4% of farmers. Other crops
include beans (24.8%); millet (Z236), ground nut 19.2%; rice 18.8%; guinea corn (8%),
sorghum/cowpea (4.8%) and soya beans 0.8%.

Table24: Crops grown by farmers

Crops No. of Farmers %
Maize 156 624
Miilet 38 232
Ruce 47 188
Beans 62 248
Ground nut 48 19.2
Gunea com 20 80
Sorghum/cowpea 12 48
Sova beans 2 08
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(c) Monthly Income of Respondents
Income distribution is highly dependent on the occupation and how much money an

individual earns. The income distribution of the study area reveals that majority of the
people are poor; where earnings from various economic activities were below one (1)
Dollar per day. The table below shows that people in Gubi community, which is the most
active commercially make more monthly income compared to the other two communities

with less social activities.

Table25: Monthly Income of Respondents

5,000- 20,000- 000 an
Village name | > 5, 0 20,000 50,000 pO- 1 0 0 | Above Total
Gubi 4 21 52 36 24 137
Malmo 3 24 62 22 6 117
Kuhu 3 14 48 18 10 93
Total 10 59 162 76 40 347

(d) Housing and Living Conditions

In the host communities of study most of the houses (90%) were personally owed by the
residents. There are traditional mud houses with thatcher roofing material or zinc, while
some are built with block cements and aluminium zinc as roof in the communities.
Traditional houses provide good ventilation for the residents, but it also exposes them to
mosquito bite, which will make them susceptible to malaria disease. Malaria as well
known is an endemic tropical disease which is currently being prevented seétttiaide
treated net. The building arrangement as witnessed in the three communities are

constructed in clusters pattern.
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Plate 1.19 House type in the study area

4.108 Public Infrastructure and Social Facilities
(a) Educational facility
Responsibility for the Nigerian education system is shared between the federal, state and
local governments. At a federal level, the Ministry of Education regulates education
through policy formation, ensures quality control anahages tertiary level institutions.
|t is the statebds responsibility to manag
managed at the LGA level.
The education system in Nigeria is provided by both public and private institutions, and
is divided intothree levels: basic education (nine years), -pbasic/senior secondary
(three years), and tertiary (four to seven years, depending on the course).
The Universal Basic Education Program (UBE) is free and compulsory between the ages
of 6 and 15 and cover6 years of primary school (6 years old to 12 years old), followed
by 3 years of Junior Secondary School (12 years old to 15 years old).
Educational facilities within the Project site is poor, with local pupils of Kuhu and
Malmo community only have ongrimary school, with only one single block building
and two classroom. While Gubi has their own primary school that is much better with
two block buildings. Kuhu and Gubi al so

can only be accessed in Bauchi metidapwhich is about 18km.
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Plate 1.21 Primary School located between Kuhu and Malmo

(b) Water Supply

There are three main ways to access water for domestic use in the communities around
the project site: hand pump borehole, hand dug wells and River/stream. In Kuhu
community, their only source of water is hand dug well located in different points within

the community. Malmo community is supplied by water from hand dug well and one
hand pump borehole, they use the well water for domestic purposes, while the hand pump
borehole is for consumption such as drinki
water supply are hand dug wells and two hand pump boreholes, which serves the same
purpose for washing and direct consumption.

- -

Plate 1.22 Sources of water in the study area
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(b) Electricity Supply

The main source of electricity across the three communities is the National grid, as the
infrastructures to support electricity are there, electric poles were observed up to 5meters
away from KaneBauchi road. Since the area is compatible and validatdak taith
industrial park qualities, the electricity power supply transformer (50KV) were observed
at Malmo community, which serves both Malmo and Kuhu community, and Gubi
community with 50kva transformer. Nevertheless, the surrounding communities mostly
electrifies their place with it, as their consumptions are majorly light point and charging

of their electronics appliances such as phones, touch lights, radio and others.

Plate 1.23 Transformer that supplies the communities with electricity, locat&diat

(c) Transportation facility

The site is connected to major highway that linked Bauchi to Jigawa and Kano state, also
connect to Gombe state and other states such as Kaduna and Plateau state. The road is a
single lane highway. The railway statianlocated at Bauchi metropolis over 15km away
from the communities, while the airport is 4km away. Trucks and bus parks are also
found at Bauchi metropolis.

Transport and road infrastructure around the Project site is generally poor and most
settlements @l not have asphalt roads, except Malmo where 300meter of their main
access road is graded with one sided drainage, but not yet tarred. Car ownership is very
low and motorcycle remain widely used for transportation, followed by bicycles.
Communities arounthe Project site walk few kilometres before they can get a vehicle or
motorcycle to access social services. Distances walked differ from one community to the
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other, for instance, households around Kuhu and Malmo, the average travel distance to
the closesvillage market called Durum village market is 4.59km. Meanwhile people in
Gubi covers longer distance. The distance to the only primary schools in Kuhu and
Malmo community is close, as the schools was sited at the boundary of both

communities.

(d) Securty facility

There were no police post or station across the length and breadth of the communities.
The nearest security presence around the project site is the navy base, very close to Kuhu
and Malmo. As expected, the communities rely largely on local community rgplici
(vigilante groups) or solely rely on tradition medium in tackling crime. The practice of
good neighborliness as held in rural areas is generally relied upon for security of lives

and properties (everyone watching over the others things).

(e) Drainage
There is no drainage system around the community, except the uncompleted road project

that passed through Malmo and Kuhu community, with one side concrete gutter that is

yet to be completed.

Plate 1.24 Untared road with drainage, contiag Malmo and Kuhu community.
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4.109 Security and Social Issues
There are no records of communal/tribe clashes/conflict in the communities; residents of
the various communities have lived together in peace and harmony for several decades
and engages in intéribal marriages; hence they treat one another with respedcsee
themselves as familiesfiaws. The presence of NAF quarters around the project site will
tackle insecurity around the project area.
Vulnerable or Marginalised Groups
Vulnerability is the diminished capacity of an individual or group to antieipabpe
with, resist and recover from the impact of a natural or-made hazard (IFC, 2012). In
the context of this report, vulnerable groups are groups who by virtue of gender,
ethnicity, age, physical or mental disability, economic disadvantage, @l status may
be more adversely affected by a Project than others. They may include people who are
limited in their ability to take advantage of a Project's development benefits.
Vulnerable groups within the villages were observed to be men and wonidrercland
youths. This classification is by virtue of their economic vulnerability and susceptibility
based on dependency. The women depend on their husbands, who are farmers and not
economically buoyant, while the men are often farmers who rely onféngirproduce to
survive. Other vulnerable groups are the farmers, who are not the owners of their
farmland and could lose their livelihood if their right to use the land for farming is
revoked.
Women and the femalbeaded householdsThe majority of thehouseholds in all the
villages are malglominated. Also, women's participation in commuhityel
decisionmaking is low. None of the villages has women in their leadership council. Men
are generally seen as the head of the household even if they dadeinrdése house.
Youths All the villages have youthful populations. Some youths are involved in the
livelihood activities of their parents, such as farming. When implementing Corporate
Social Responsibility (CSR), the Project will need to consider pravide special
attention to the needs of the youths as they were observed to be involved primarily in
farming.
Children: These vulnerable groups depend on their parents for nurture and sustenance,

and many cannot make decisions. Without adequate repagsanby an adult, the
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children may be vulnerable to exploitation. However, the Project needs to consider how
the children will be represented and help determine how they will be affected.

4.1010 Waste Management
The predominant method of waste disgdaacludes burning and indiscriminate disposal.
Majority of their domestic waste comprises of biodegradable food waste, consist of
nonbiodegradable waste such as polyethene bags (nylon), plastic bottles of water and
other drinks and other agricultural ie$rom farms.
The survey results show that 41.6% of the respondents dispose their waste in open
dumpsites, 33.6% burn or bury their domestic waste, 26.4% use temporal public
dumpsites, 15.2% dump their waste into drainage channels and stream while an
insignificant 1.6% recycle their waste. The results show the need to prohibit open
dumping of waste in thearea in order to reduce environmental nuisance and poor

sanitation.

4.1011Health Assessment
Health care facility
The Inhabitants of the study areas do not enjoy access to standard health care service
delivery when compared with their contemporaries living in Bauchi Township. Dearth of
standard medical facility had been the bane of inhabitants of the study areag msish
travel several kilometers to access standard health care services in Bauchi Specialist
hospital. Communities like Kuhu and Malmo lack healthcare facilities, while Gubi has a
Primary health clinic that is poorly equipped.
Medical Referrals are ually made to Kirfi General Hospital, Navy specialist Hospital
and Bauchi Teaching Hospital/Specialist, which are more equipped to handle medical
emergencies of all sorts. The medical services obtainable from Gubi healthcare facilities
include: routine immuization, Pregnancy test, Antenatal, RDT for malaria and typhoid
treatment. Due to lack of equipped hospital, some respondents reported relying on

traditional medicine to cure minor ailments.
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Health Indicators in the Project Affected Area

The Bauchi &te faces many challenges in improving the health status of residents and
data shows that the state has very low health indicators, especially for child mortality,
maternal health, HIV/AIDS, malaria and other diseases that were targeted for reduction
unde the Millennium Development Goals (MDG). According to a World Health
Organisation (WHO) data published in 2013, life expectancy in Nigeria is: Male 54,
Female 55 and total life expectancy is 55. For Bauchi state, there is no precise data on life
expectany but the estimated data is very similar to the national data (male 53, female 56)
(Nigeria Bureau of Statistics NBS, 2014). The population structure of Bauchi state also
indicates low life expectancy, high birth rate, and high death rate. Despiteatlenghs

facing local people in accessing primary health care services, over half of survey
respondents stated that a midwife attended
80% of all births were attended by a midwife.

Survey respondents reped that the most common illnesses found in the Project area are
malaria, cough, yellow fever, dysentery/diarrhoea, and skin diseases/rashes. Malaria is
the most serious illness in the Project area, and Bauchi state in general, affecting children
the mostAccording to the Bauchi State Strategic Health Development Plan (BASSHDP)
2010 - 2015, the target was to reduce the incidence of malaria in Bauchi state from
11,534/100,000 to 7500/100,000 by 2020. No precise data is available on the incidence of
malariain each community, but the general consensus amongst stakeholders, is that
malaria is the most serious illness in the Project area. The main reasons for the high
incidence of malaria and other diseases are lack of awareness on health matters,
inadequate éalth facilities and inadequate social infrastructure, such as electricity and

sanitation facilities.
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Prevailent ailment

B malaria
W diarrhia

® communicable disease

5%  cadiac problems

0% B STD
0% B maternal mortality
5% = typhoid

Figure 4.16:Prevalent ailments in the Communities
Source: Field survey 2024
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4.11 Defining Stakeholder Engagement

Stakeholder engagement is an ongoing process of sharing project information,
understanding stakeholder concerns, and building relationships based on collaboration.
Stakeholder consultation is a key element of engagement and essential for effective
projectdelivery. Disclosure of information is equally as vital. If there are risks or adverse
impacts from a project, consultation must be inclusive and culturally appropriate and
provide stakeholders with opportunities to express their views. In line with turren
guidance from the International Finance Corporation (IFC), consultation should ensure
Afree, prior and informed c onls othet words,on of
effective consultation requires the prior disclosure of relevant and adequatet proje
information to enable stakeholders to understand the risks, impacts, and opportunities.

The Projectds consultation program was i nt
considered, addressed and incorporated in the development process, gsheaigllthe

ESIA.

4.111 Objectives
The stakeholder engagement process was designed to conform to the Nigerian EIA Act
and International standards. For this project, the key objectives for stakeholder
engagement are:
i. inform and educate stakeholdel®at the proposed Project;
ii. gather local knowledge to improve the understanding of the environmental and
social context;
iii. better understand the locallyportant issues; iyprovide a means for
stakeholders to have input into the project planning process;
iv.take into account the views of stakeholders in the development of effective
mitigation measures and management plans; and

v. lay the foundation for future stakeholder engagement
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4.112 Stakeholder Engagement Activities
This section describes the sthk&ler engagement activities that have been carried out so
far. The activities that are planned for later stages are also described.

Scoping Activities
At the scoping stage, project stakeholders were identified to understand the individuals,
groups, ad organizations that may be affected by or may influence project development
positively or negatively. Initially, a broad list of potentially affected and interested parties
(AIPs) was considered, such as:

A National, regional and local government;

A Local businesses/cooperatives and associations;

A Local communities and individuals: and

The initial EIA scoping consultations were carried out with the following stakeholders:
A Federal Ministry of Environment

Bauchi State Ministry of Environment

Ministry of Agriculture Bauchi State

Abubakar Tafawa Balewa University Bauchi

Nigerian Air Force Tactical Air Command Base

Ministry of Agriculture Extension Services

Bauchi State Agricultural Development Programme

Bauchi State Local Government Area

Katagum Local Government Area

Darazo Local Government Area

Ganjuwa Local Government Area

Alkaleri Local Government Area

Dass Local Government Area

To o Po Do Do Do Do Do Do Do Do Do Iw

Traditional rulers, youth groups, women, elder groups, etc

The consultations served to provide stakdbrd with information about the Project and

to gather information important to the ESIA. The objective was to identify any key
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concerns or higtevel issues that the stakeholders had at this early stage. Additional
consultation shall be undertaken as tiuglg progresses.

Plates 4.21 to 4.31 show the sample photographs of the stakeholder Scoping Workshop
conducted on the 37of April 2024 while attendance lists and other stakeholder

engagement tools are provided in Appendix 1.
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Plate 1.26 Presentation by the ESIA Consultant during the Scoping Workshop
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Plate 1.27 Crosssection of stakeholders during the scoping workshop (front view)

Plate 1.28 Stakeholders from ATBU addressing participants during the Scoping Workshop
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Plate 1.29 Scoping workshop banner

Consultation Meetings at the ATCs

~a.

Plate 1.30Group photograph with the Céreta@hairman of Alkareli LGA during Community Consultation
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Plate 1.31Consultation meeting with Ganjuwa LGA

Plate 1.3: Meeting with Director Agric. &\atural Resources at Toro LGA
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Plate 1.3: Stakeholder meeting and site site exercise at Galam community, Dass LGA
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Summary of Consultations

Items

Description

Date ofPublic consultation

27" April 2024

Name of Stakeholders (community

Gubi, Malmo/Kuhu Community

Language of communication

Hausa and English

Introduction

eeting commenced with opening prayer said by a member @
community. The Master of the Ceremony (MC) introduced
Permanent Secretary, representative of the Honourable Commis
of Agriculture, the representative Hon. Commissioner, Fed
Ministry of Environment, the Director, BSAPA and the Consultan

Opening Remarks

eeting was chaired by the Permanent Secretary. The Perm
sensitized the audience on the objectives of the SAPZ projec
pointed out that SAPZ project is designed to help farmers to be
efficient across all value chains and segments.

ards, he introduced the ESIA Consultant and Team and called ¢
Hon. Representative (Ministry of Environment) team leader
address the audience. The Hon
their assignment and the purpose of the community corisalt
Which he explained was to sensitize the people on the proj
project as well as the impact (positive and negative) associated
the project. He further emphasized that the aim of the assignme
to enhance the positive impact and minimizelonieate the negative
impact. He mentioned some of the impacts both positive and neg
associated with the project. He also informed them that he woulg
to know the impacts of rice production, processing and marketin
the environment and sociafld of their community. He urged them
cooperate and participate effectively during group discussions
urged them to fill the questionnaire without bias.

Response of stakeholders about the
project

takeholders were enthused by the proposed Special Agric
Processing Zone (SAPZ) project and gave the assurance off
unflinching support to project.

Feedback of the Stakeholders

nts of the neighbouring communities raised the following concerns
A The inhabitants of the host village/settlements are perty
due to total absence of standardized health care facility in Kuh
Malmo community environs where only a dispensary exist and
portend danger, loss of lives as medical attention is alwayting
several kilometres away from the village/settlements in Kuhu/M
communities.

A The communities Youth are desirous that SAPZ project
assist them in providing health facilities and improving the stan
of the school infrastructure in the renunities also support them
providing grounding machines, sowing machines among othe
they have some skills but needed empowerment to reduce their |
of overdependence on their parent.

Remarks/Recommendations

ommunity membersappreciates the project proponent. Also,
community people want a regular schedule meeting or a kind f
where they can always air their concern should there is any i

future time.
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Response of stakeholderboutthe takeholders were delighted about the project and optimistic thg
project project would help the farmers to improving their storage

processing capacity as wel/l

However, representatives of the neighbouring comnasigileadeq
that the project should be designed to accommodate them in th
of employment opportunity for their people. Meanwhile they prom

to They promise to work harmoniously with the PIU and the contrg
when work commences.

4.11.3 Field Mission on SAPZ Programme

The Special Agrdndustrial Processing Zones (SAPZ) field mission took place fiin 3

4" May, 2024 in Bauchi State. The team comprises of the Africa Development Bank
(AfDB) staff, SAPZ National Coordination Office (NCO)rederal Ministry of
Agriculture and Food Security (FMAFS) and Federal Ministry of Finance (FMF). The
primary objective of this field mission is to conduct a Scoping Assessment to ascertain
the State readiness status for eligibility. This mission wasyh@hted at understanding

the ground realities of the indicative ATCs and Hub locations identified by the State as
part of the study and the required selection of appropriate site. It also aimed at collecting
primary data regarding the allied activities it the identified location scheduled for its
development which can have a potential impact on the development.

The team had a respective courtesy visit to the Governor, Sen. (Dr.) Bala Abdulkadir
Mohammed on the'8of May 2024. There were interactiondtwdifferent stakeholders,
government officials, local authorities to comprehend the SAPZ development project on
a holistic aspect. On thé"aay, 2024 the team visited the Aghadustrial Hub (AIH)

and a Rice Milling factory along with the Honourable n@oissioner Agriculture,
Permanent. Secretary, BSADP, representatives from different ministries, and
stakeholders.

The proposed AlH site was visited located at Gubi, Bauchi LGA, Bauchi State. The field
mission team members visited the Agndustrial Hub AIH) to have firsthand
information and knowledge about the site and its features along side the Honourable
Commissioner, Perm. Sec. Director, BSADP, representatives from Abubakar Tafawa
Balewa University,Bauchi (ATBU), Stakeholders and the ESIA ConsyRdates 4.31).
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The team interactions and discussions on site are given below:
1. Prioritization of commodities

2. Proposed meeting with other potential stakeholders including the

The second visit was to Tiamin Rice milling factory located along Babahazo road,
Bauchi State. The team discussed intensively the proposed SAPZ project with the facility
owners and how to partner with the proposed project.

Field Mission: Site visit & Gubi Agro-Industrial Hub Site, Bauchi LGA

Plate 1.36Site verification exercise at the proposed Alyrdustrial Hub site
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Plate 136 contd: Site verification exercise at the proposed Agdustrial Hub site
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Field Mission: Site visit to Tiamin Rice milling factory located along Bauchi
Darazo road

Plate 1.37Walk tour and site viewing at Tiamin Rice factory
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Presentation at Tiamin conference hall
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Group Photograph
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5.1

5.2

CHAPTER FIVE
POTENTIAL AND ASSOCIATED IMPACT ASSESSMENT

Introduction

The objectives of Environmental and Social Impact Assessment (ESIA) are to identify
and describe the potential environmental and social impacts associated with the proposed
project activities, predict the likelihood and magnitudes of such impacts, evieate
significance of changes likely to result from them, and thereafter proffer measures that
will be taken to mitigate the predicted impacts. This chapter, therefore, presents the
associated and potential Health, Safety, and Environmental (HSE) impadtse of
proposed implementation of the Special Ag¢mdustrial Processing Zone (SAPZ),

Bauchi, Nigeria.

Impact Assessment Methodology

The use of appropriate impact identification and prediction methods is crucial for good
ESIA. Several methods have been developed over the years for impact assessment, while
new approaches continue to emerge. Every method has merits and demerits; talvever,
good methods have certain elements in common, which are widely accepted as essential
for good ESIA. The Scientific Committee on the Problems of the Environment (SCOPE,
1979) suggested that the following qualities should be considered while choosaxg Imp
assessment methods:

Comprehensivenesshis implies that the method should be able to detect the full range

of important elements and combinations of elements, directing attention to novel or
unsuspected effects or impacts, as well as to the expawsd

Selectivity: This has to do with the ability of the method to focus attention on major
factors. It is often desirable to eliminate as early as possible (i.e., during identification)

impacts that would dissipate effort if included in the final gsial
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Mutually exclusive: This quality ensures that double counting of impacts or effects are
avoided. However, experience has shown that this is difficult because of the many
interrelationships existing in the environment.
Yield to Confidence limits:Subjective approaches to uncertainty are common in many
existing methods and can sometimes lead to quite useful predictions. However, explicit
procedures are generally more acceptable, as their internal assumptions are open to
critical examination, analys and, if desirable, alteration.
Objectivity: The objectivity of impact assessments has been well emphasized by many
regulators including the FMEnv. Objectivity minimizes the possibility that the
predictions automatically support the preconceived ongtiof the promoter and/or
assessor. Such prejudgments are usually caused by a lack of knowledge of local
conditions or insensitivity to public opinion. A second merit of objectivity is to ensure
comparability of EIA predictions amongst similar types diars. An ideal prediction
method contains no bias. Prediction of Interactions: Environmental, social, and
economic processes often contain feedback mechanisms. A change in the magnitude of
an environmental effect or impact indicator could produce spextted amplifications or
dampening in other parts of the system.
Generally, impact assessment methods fall under seven types of approaches:

1. The Leopold matrix approach
The Battelle environmental evaluation system
Checklists
Matrices

Flowcharts and Networks

o g bk~ w N

Mathematical/Statistical and computer models
7. Overlays using maps and GIS
In selecting an overall impact assessment methodology for this project, several widely
used methods were reviewed and qualities considered appropeggeincorporated in
the assessment. The major steps in the impact assessment methodology for this project

are presented in Figure 5.1.
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with environmentalsocial and health components

!

Step 2
Preliminary identification of potential impacts on

Step 1
Identification and description of project phases,
associated activities and their possible interactions
[ environmental, social and health components

environment interactions producing effect; selectio
of focus impacts for further assessments

!

( Step 4 b

Detailed assessment of selected focus impacts in terms of:
ANaturei positive or negative, direct or indirect
AMagnitudei gualitative and quantitative
AAreal extenti qualitative and guditative
AFrequency
AResource sensitivity
ADuration including reversibility
ACumulative effects

4 I

Step 5

Final assessment and assignment of overall impact

significance levels based on Step 4 results and

application of objective impact severity criteria and

likelihood; identification of impacts requiring
mitigation

Step 3
Screening for impact importance; elimination of activity

- /

Figure 5.1: Schematic of the Impact Assessment Methodology
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5.3 Identification and Description of Project Phases and their Possible Interactic
with the Environment

The analysis of impacts covers the following project phases and associated activities'

interaction with the environment.

1. Pre-construction: This will include mobilization of materials and personnel,

recruitment of workers and community engagement, permitwork, site
preparation activities, creation of access road and camping, etc.
Construction/Installation:  Soil excavation, foundations and building
constructions, and other associated earthen works, metal works, waste
management, etc.

Operation and maintenance: Operations such as processing of agricultural
products for exportation, transportation of raw materials from ATCs tdithe

and subsequent maintenance activities

4. Decommissioning:Disusing/abandoning of project.

Table 5.1 shows the environmentamponents as they interact with the various project

phases
Table26. Environmental Components and their Impact Indicators
Aspect Environmental Project Phase Impact Indicators
Component
Biophysical Climate All project phases Humidity, Temperature, Rainfall, Wind Speed ¢
Direction
Air quality All project phases Gaseous emissions (like: NGBQ, PM, CO, VOC|
) that contaminate ambient air.
Noise levels All project phases Day and night disturbance, hearing loss
communication impairment.
Water Quality Construction, Operation | Changes in the baseline physidoemical and
(Surface water and | and Maintenance phases| biological properties of surface water; Changg
Groundwater) in the Physicechemical properties of sediment;

Changes in community composition and
abundance of aquatic biota including; microbes
plankton, macrobenthos, fish, mammals,
reptiles, amphibians, bird species, etc.

Geology Preconstruction phase | Changes in geology structure

Soil Preconstruction, operatid Changes in physicochemical and biological
and maintenance phases| properties of soil
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Topography

Preconstruction phase

Changes in land terrain and topography

Vegetation Preconstruction phase | Changes to vegetation population, health, speq
abundance and diversity and impact on endan
and economic species

Wildlife Preconstruction phase | Changes in wildlife distribution and abundance

Human,
Socioeconomic
and Cultural

Land-use pattern

Preconstruction and
Construction phases

Changes in landise patterns such as agricult
fishing, logging, hunting, etc,

Local Population
level

All project phases

Immigration and irmigration of workers and oth
people

Sociceconomic
system

All project phases

Changes in employment opportunities, income
differentials, inflation, difference in per capita
income, inequality of benefits to local populatio
etc.

Sociccultural system

Operation and Maintenar

Changes in social structure, organisation and
cultural heritage, practices and beliefs, natural
resources, rights of access, changes in value
system influenced by foreigners, etc.

Basic Amenities
and Infrastructure

All project phases

Access to goods and services such as housing
education, healthcare, water, fuel, electricity,
sewage and waste disposal, consumer goods
brought into the region, etc.

Transportation Syste

All project phases

Changes in transport systems and assediat
effects such as noise, accident risk, changes i
existing facilities, etc.

Aesthetics

Construction phase

Presence of unsightly structures.

5.4 Preliminary ldentification of Potential Impacts on the Environment

The existing baseline description of the environment and the various project phases/

activities were used to develop a checklist of the potential and associated impact of the

proposed Special Agrimdustrial Processing Zones (SAPZ) on the biophysical and

socioeconomic environment. The World Bank Environmental Assessment Sourcebook on

Industrial setup and FMEnv EIA Sectoral Guidelines for Infrastructures were used as

references in developing the checklist (Table 5.2).
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Table27: Checklist of Associated and Potential Impacts

Project Phase/Activity

IAssociated and Potential Impacts

Pre-Construction

Permitting
Land Acquisition

Mobilisation of materials
and personnel

Recruitment
Site Preparation

ToTo T To I

Economic loss arising froitme clearing of farmlands

Uncertainty and misunderstanding due to a lack of information and
communication.

Acquisition/Displacement of people

Employment opportunities arising from the recruitment of skilled and
unskilled workers

Business opportunities for local contractors throughaairacting activities
Local support services from roadside supply markets and shops etc.

Skill acquisition and enhancements to local indigenes and workforce.

The influx of people (migrant workers, sgbntractors and suppliers) and
increased pressure on existing social infrastructure

Increase of communicable diseases due to the influx of people

Increase in social vices (like theft, prostitution, etc.) resulting from the increg
number of people

Community agitation over unidentified stakeholders, leadership tussles etc.
Increased traffic during mobilization on the road with risk of accidents leadin
injury/death and loss of asset

Conflicts/community agitations over employment issues (quota and method
Nuisance (noise and vibrations) due to movement from hdatyyequipment an
vehicles affecting site workers and wildlife

Increase in dust particles and vehicular emissions
Disturbance of the vegetative cover due to site clearing and preparation
Waste Disposal

A Paper, domestic waste

A Waste from the laydown area and campsite (material and wood)

A Scrap metal, wood, sand, concrete, iron rods, paper

A Used oil and replace/obsolete equipment parts that may contaminat

soil/groundwater

Contamination of surface water as a result of siltation caused by increased
during site preparation

Construction Phase
Civil work, Mechanical and
Electrical work which include:

f
1

f
f

= =

=a =4

Drainage

Foundation (trenching, Piling
etc).

Building erection

Cabling and Conductor wire
stringing

Paintingand coating
Transportation and logistics
etc.

Commissioning /Testing
Waste management

Bauchi SAPZ ESIA Draft Report

Visual intrusion and aesthetic quality resulting from the construction of the T
Workplace accidents/ incidenffalling from height, injury from falling objects,
etc.)

Littering of the site with packaging materials and unused construction mate
Respiratory disorder from inhalation of cement dust.

Respiratory / health hazards to onsite personnel due teltese of fumes from
construction equipment (bulldozers, excavators)

Injuries to onsite workers from falls or dislodgement of earth, rocks, or othe
materials.

Localised increase (above baseline values) in ambient concentrations of a
pollutants(NOx, SOx, COx, CxHy, H2S, & SPM) from fuel combustion engi
(e.g. cement mixing machine) used for construction and cement dust
The influx of predominantly male population and job seekers into host
communities and neigbouring communities could leaiddreased sexual
activity, and the introduction of commercial sex workers.
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Increase in the ambient noise level of the area above baseline values due t
generated from construction activities

Increased pressure on social amenities (housing, sapgty, roads) due to the
influx of workers and job seekers into the community

Decrease in groundwater aquifer as a result of groundwater abstraction for
construction activities e.g. concrete mixing, equipment washing, etc.

Increased erosion potentis a result of construction activities such as excavy
and reduction in structural stability and percolative ability of soil resulting fro
compaction during civil works and installation activities.

Damage to ecological resources and environmeleigdadation by minor spillag
during fuelling of construction trucks and equipment

Risk of electrocution and burns (to onsite workers) during electrical installati
processes

Job creation/ Business opportunity/Economic enhancement

Accidents due tohe collapse of the structure under construction

Kidnapping of personnel

Demobilisation
Demobilization

Workplace accidents from burns, cuts, bruises, trips and falls, and objects a
height lead to injury or fatalities.

after construction phase

Soil/groundwater contamination resulting from accidental leakages and spill
hazardous substances (diesel, lubricants, hydraulic oil etc.)

Traffic congestion during transportation of demobilized equipment and pers

Generation of dust and automobile/healty equipment emissions

Waste disposal (scrap metal, wood, sand, concrete, paper)

Reclamation and restriction of access roads to prevent unauthorized uses

Loss of employment and business opportunities due to completion of the
construction phase

lllegal access to the building site leads to accidents, sabotage, asset damag
loss

Surface runoff and erosion resulting in sedimentation problems

Operations and maintenance

Risk of injury from fall from height/trip or being hit by object

A Building inspection andhecks
A Power generatiorérvicing

Air pollution by gaseous emission (CO, S®0,) and particulates from power
generator and oth@rocessing plants

A Transportation of raw materialg
and finishedoroduct

Soil contamination resulting from accidental leakages and spills of hazardod
substances from generators and plant servicing (diesel, spent oil etc.)

A Agro-products processing for
export

Generation of dust and gaseous pollutants from automobile emissions

A Plant maintenance

Increase in noise level nuisance from vehicles plying the access roads

A industrial waste discharges

Traffic congestion as a result of transportation of raw materials and process
agroproducts

A Emergence of smaficale
entaprises

Metallic materials generation from plant parts, retrofitting/upgrade of parts d
plant servicing

A Green buffer development

Potential for land contamination from industrial waste disposal

around each industrial plot.
A Recruitment of workers

Pollution of surface water bodies by wastewater generated from industrial w
discharges

Change in Land Use of nearby areas

Recreational facility

Acquisition of skills by individuals to be employed
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Increase in income for workers.

Decommissioning/ Abandonment
A Removal of electrical cables

Risk of accident and injury to workers during demolition of structures

Increased dust and vehicular emissions during haulage of plant component

and wires the site by heawguty vehicles
A Demolition of buildings for - - I - K f| i I
facilities retrieval Eq:ggsed_tsedlmentatlon process close to river banks and floodplains along
uilding sites
A waste generation g
A Transportation of Plant Risk of soil and adjoining surface water contamination from accidental oil ar
components for sale/ another hazardous substance leakages
site Traffic obstruction from transportation of decommissioned structures and
equipment
Availability of land for alternative uses such as community hall
Improved Ecology, Air Quality and Aesthetics
5.5 Screening of Impact Importance

This involves the elimination of project activignvironmental interaction producing no

effect and selection of focus impact for further assessment. The basis for the screening

was derived from the following:

A
A

A
A

Knowledge of the Project activities as sumizedl in Table 5.1.

Detailed information on the environmental and samonomic setting of the

Projectds area of infl uence

as

docume

environmental and social receptors/resources that could be affected by the

proposed Projé@re summarized in Table 5.1.

Consultation with relevant stakeholders including potentially affected community

Review of other ESIA reports on similar projects/environments.

Series of experts group discussions, meetings and experience on similasprojec

A modified Leopold matrix (Leopold, 1971) was used for the screening. The matrix

arrays project activities against environmental

(biophysical and -scoiomic)

components, and supports a methodical comprehensive and objective identification of

impacts each activity could have on the environmental components. The matrix consists

of a horizontal list of biophysical and so@geonomic environmental components that

could be affected by the proposed activities versus a vertical list of projectiestivit

which represent environmental aspects, or sources of impacts associated with each

project phase.
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Entries in the matrix cells represent the nature and preliminary ranking of the impacts.

The ranking of the severity is based on the colour code shoWable 5.3 below.

Table27: Impact Ranking Matrix
Positive Impact

Minor Impact

Moderate Impact

Major Impact

0 Negligible/No Impact
1
e

The impact ranking categories are defined as follows:
Positive Impact- this is an impact that adds a measurable benefit to the environment. It
is considered sufficient for the impact assessment to indicate that the Project is expected

to result in a positive impact, thus no magnitude designation is assigned.

Ranking of rgative impacts are discussed below:

Negligible Impact: this impact may occur but based on experience, available scientific
information and expert knowledge will have very insignificant, immeasurable,
undetectable effect on the environment or within #wgge of normal natural variation.
Minor Impact: this impact could either affect a large (as defined below) or moderate
(less than 40%) amount of an affected resource and has mid ttetomgffect, but is

most likely reversible.

Moderate Impact: This afects a portion of an area, system, aspect (physical),
population or species (biological) and at sufficient magnitude to cause a measurable
numerical increase in measured concentrations when compared with national or
international limits and standards sifiecto the receptors) and may bring about a change

in species abundance, but does not threaten the integrity of that population or any
population dependent on iMajor Impact: this impact would affect a large (higher than
40%) amount of a resource andfas a relatively longerm effect.

In this preliminary screening, all potential impacts, whether likely or unlikely, are
considered. The likelihood of an impact is further assessed in the detailed impact
evaluation. The result of the preliminary ingpadentification and screening is presented

in Table 5.4.

229

Bauchi SAPZ ESIA Draft Report
ESIA for Bauchi Special Agmdustrial Processing Zone
Prepared for Bauchi State Government



Potential and Associated Impact Assessment

Table29: Activity -Receptor Interaction for Impact Screening

Summary of Project Activities at various Phases Receptors
Physical Biological Sociceconomic Others (Health and
Safety)

(1] -— - —_— (/] c (7] ~ > ()
> ) 4 N2 © »n i o P c = |2
£ |5 |& |£¢5 |25 |& e |2 |2 [E |5 |(8e|22 [o% |2
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€ = C - = g = £ 8 (] ‘-E c
< O «© = kS w ; = [7]
@ S |o

- <

Pre-construction Phase

Site selection

Site clearing and preparation
Mobilization of construction equipment and materials
site

Construction of access road, drainages and erosion
control

Construction Phase

Civil work activities including excavation, trenching,
cable Iaying foundation, construction of buildings

0

Waste generation and disposal
Commissioning

Testing of agreprocessing plant and associated
infrastructure.

Commissioning of the Agrindustrial Hub (AIH).
Operation and Maintenance

Power generation

Plant operation and maintenance

Movement of Agreproducts from ATCs to AlH for
storage and exportation

Routine maintenance; waste generation and disposa

Decommissioning
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5.6 Detailed Assessment of Selected Focus Impact

The preliminary identification and screening of environmental and social impacts resulted

in a group of focus impacts (impacts ranked 1, 2 and 3), which were further assessed in

terms of severity and significance. Impact severity and significance cuigech at this

next stage (as shown in table 5.5 and table 5.6) relied on a number of resources and tools

including the following:

A
A
A

o Do Do Do o

T

ISO 14001guidelines

Federal Ministry of Environment (FMEnv) EIA Guidelines.

Overlaying project components on maps of emgticonditions to identify
potential impact areas and issues.

Environmental Baseline Studies conducted specifically for this project.
Consultation with Nigerian experts and residents.

Experience from similar projects in Nigeria and worldwide.

Discussion with design contractors and project engineers.

Published and unpublished documents (such as The World Bank Environmental
Assessment Sourcebook, relevant IFC Performance Standards, and other
authoritative texts on performing environmental andisdampact assessments)
providing guidance on performing impact analysis for industrial development
activities.

UNEP EIA Training Resources Manual (1996) and

European Commission Guidance on EIA/EIS Review (European Commission,
2001).
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Table30: Impact Characterization

Impact
Characterization

Definition

Beneficial Impacts

Impacts that would produce an overall positive effect or
wellbeing of the people as well as the environment.

Adverse Impacts

Impacts that may result in:

A irreversible and undesirable change(s) in the biophysical
environment;

A decrease in the quality of the biophysical environment;

A limitation, restriction or denial of access to or use of any
component of the environment to others, including future
generations; and

A sacrifice of long term environmental viability or integrity for
short term economic goals

Direct Impacts

Impacts reslting directly (direct causeffect consequence) fron
project activity

Indirect Impacts

Impacts that are at least one step removed from a project 4
They do not follow directly from a project activity.

Normal Impacts

Impacts that will normally be expected to follow a particular pr,
activity

Abnormal Impacts

An impact is considered to be abnormal when it follows a p
activity as against sound predictions based on experience

Shortterm Impacts

Impacts thawill last only within the period of a specific project
activity.

Long-term Impacts

Impacts whose effects remain even after a specific project activ

Reversible Impacts

Impacts whose effects can be addressed on application of a(
mitigation measures

Irreversible Impacts

Impacts whose effects are such that the subject (imp
component) cannot be returned to its original state even
adequate mitigation measures are applied

Cumulative Impacts

Impacts resulting from interaction between ongoing project act
with other activities, taking place simultaneously

Incremental Impacts

Impacts that progress with time or as the project activity procee

Residual Impacts

Impacts that would still remain after mitigation measures have
applied
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Table31: Characterization of potential and associated impacts of the proposed project

Project
Phase/Activity

Associated and Potential Impacts

Impact Characterization

Indirect

Beneficial

Reversible
Irreversible
Cumulative

Long term

Short term

Pre-Construction

Economic loss arising from loss of farm lan

O Direct

- Adverse

an

an

-Permitting
-Mobilization

Employment opportunities arising from
recruitment of skilled and unskilled personn

an

an
o

an

-Recruitment
-Site Preparation

Business opportunities for local contractors
through subcontracting activities.

Local support services from road sislgpply
markets and shops, etc

Skill acquisition and enhancements to local
indigenes and workforce.

The influx of people (migrant workers, sub
contractors and suppliers) and increased
pressure on existing sociafrastructure.

Increase of communicable diseases due to
influx of people

Increase in social vices (like theft, prostituti
etc.) resulting from increased number of
people

Community agitation over unidentified
stakeholder, leadership tussles etc.

Conflicts/community agitations over
employment issues (quota and methods)

Noise and vibrations due to movement fromn
heavy duty equipment and vehicles affectin
site workers, residents and wildlife

Increase of dust particles and vehicular
emissions such as SONOy, CQy, etc

Increased traffic during mobilization on roag
with risk of accidents leading to injury/death
and loss of asset

Disturbance of the vegetative cover due to
clearing and preparation

Littering of the environment due to waste
from wood, sand paper; domestic waste fro
laydown area and camp site (material and
wood)

Contamination of surface water as a result
siltation caused by increased erosion durin
site preparation

Bauchi SAPZ ESIA Draft Report
ESIA for Bauchi Special Agmdustrial Processing Zone
Prepared for Bauchi State Government

233




Project Phase/Activity

Associated and Potential Impacts

Impact Characterization

— ()
a = £ 3 - 2
Construction Workplace accidents from burrsuises,
/ Installation trips and falls, object at height leading | & a a a
Civil work, Mechanical injury/ fatalities.
and Electrical work  ["Employment of local labour and skills
which include; acquisition for workers taking advantag & a a a
A Drainage on new opportunities
A Founda_ltlon . Increased business and economic
(trenching, Piling activities as well as diversification of . ~ x ~
etc). . a a a a
A Building erection income sources.due to supply contract
A Cabling and and subcontracting
Conductor wire | Increase in revenue opportunities for
stringing local population due to presence of a a a a
A Painting and nonresident workers and travelers
coating Generation of dust and automobile / he
A Transportation duty equipment emissions from a a a a a
and logistics etc. | construction earthworks.
A Commissioning  ["Fiora/habitat loss and disturbance
[Testing through vegetation clearing and . N ~ | N
A Waste earthworks along access roads and a a aja @
management | pyjiding sites.
Fauna disturbance and displacement g
result of migration away from N ~ = x
. . a a a a
construction area (e.g. birds, rodents a
reptiles)
Soil/groundwater contamination resulti
from accidental leakages and spill of ~ ~ . ~ ~
: . a a a a a
hazardous substances (diesel, lubricar
hydraulic oil etc.)
Risks injury/death and loss of assets
resulting from accidents associated wit = = = ~ ~
road transportation to and from a a a a a
construction sites
Risk of electrocution and burns (to
onsite workers) during electrical a a a a
installation processes
Traffic congestion during haulage of 5 5 5 5
plant components to site for installation a a a a
Risk of injury from fall from height and
building collapse due to unstable a a a a
geotechnical conditions
Reduction in wildlife population as a
result of poaching due to easier access 3 3 3 E 3
created by access roads
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Project
Phase/Activity

Associated and Potential Impacts

Impact Characterization

Direct

Indirect

Adverse

Beneficial

Reversible

Irreversible

Cumulative

Long term

Short term

Inhalation by onsite workers of cement dug
and toxic fumes during foundation works a
welding for building components

an

an

an

an

Noise nuisance from construction activitieg
e.g. Piling resulting to irritation in humans
and temporal migration of sensitive mamm

Visual intrusion as a result of alterations fr
accidental ignition of onsite diesel storage
tanks

Waste Disposal
Scrap metal, wood, sand, concrete, pg
A Spent oil and replaced /obsolete
equipment parts that may contaminats
soil/groundwater

A waste from the laydown area and
building sites causing unsightliness

Demobilization -
Demobilization
after the

Workplace accidents from burns, cuts,
bruises, trips and falls, and objects at heig
leading to injury or fatalities.

construction phase

Soil/groundwater contamination resulting
from improper waste disposal and acciden
leakages and spill of hazardous substance
(diesel, lubricants, hydraulic oil etc.)

Traffic congestion during transportation of
demobilized equipment and personnel

Generation of dust and automobile/heavy
duty equipment emissions

Waste disposal (scrap metal, wood, sand,
concrete, paper)

Reclamation and restriction of access roag
prevent unauthorized uses

Loss of employment and business
opportunities due to completion of the
construction phase

lllegal access to building site leads to
accident, asset damage and loss
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Project Phase/Activity

Associated and Potential Impacts

Impact Characterization

= @ L g E £
5 gl 2| 2| 8|5 z| 2
Sl o 7} & o = +
i d > () [<2] =} oo .
g1 22 & & |5 & &
Operation and Risk of injury from fall from height/trip N N N
Maintenance or being hit by an object & a a a
_Bwldmg q Security threats such as kidnapping an
L”hsgfk‘;“"” an banditry attack al a 3 a
ower generation Air pollution by gaseous emission
AP tion| Air pollution b co
servicing , and particulates from power = = 5 5 =
/ SO, NO,) and particulates f 3 3 il a 3
A Transportation of | generator
raw materials an
finished Soil contamination resulting from
product accidental leakages and spills of . . . .
A Agro-products hazardous substances from generator a a a a
processing for servicing (diesel, spent oil etc.)
A Ii)l(:r?trtrﬁaintenanc Generation of dust and gaseous
: pollutants from heawguty equipment, . . ~ .
A Industrial waste : : oA a a a
discharges agroprocessing machinery, automobilg
A Emergence of |EMISSIONS :
smallscale Increase in noise level nuisance from
enterprises operation machines and vehicles plyin a a a| a a
A Green Buffer the access roads
development Traffic congestion along agferoduct . . . . .
around each transportation route a a a a a
industrial plot. _
A Recruitment of | Reduction of water tables and source . . . .
workers water for production processes a a a a
Metallic materials generation from plan
parts, retrofitting/upgrade of parts duri & a a a
plant servicing
Potential for land contamination from 5 5 5 5
industrial waste disposal
Pollution of surface water bodies by
wastewater generated from industrial a a a a
waste discharges
Change in Land Use of nearby areas a a a a a
Recreational facility from . . . . .
lawns/parks/green areas a a al a| a
Acquisition of skills by individuals to be 5 5 5 5 5
employed as operators
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Project Phase/Activity

Associated and Potential Impacts

Impact Characterization
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5 @ L o E £
- = 3] = B —_ a0 +
S | 2|2 | 5| 5 |e|E|5| 8
a8 “« | £E]|3| ~ v
Decommissbning/ Risk of accident and injury to workers N .
abandonment during demolition of structures a a
A Rlen:o_va: of bl Increased dust and vehicular emission
eléctrical caples an during haulage of plant components a a
wires, water and f the site by h t hicl
sewage treatment rgm € S.' € by e.a\fgl.u y vehicles
plant pipelines. Risk of soil and adjoining surface wate
A Demolition of contamination from accidental oil and 3 5 5 5
buildings for hazardous substance leakages
facilities retrieval - "Traffic obstruction from transportation
decommissioned structures and a a a a
equipment
A Waste generation | Abandoned structures possibly taken d N N N
A Transportation of | by miscreants/criminals a a a
Plant components | Availability of land for alternative uses
sale/another site . ~ . .
A Revegetation of such as community hall, farmland, etc a a a
site . :
Improved Ecology, Air Quality and
Aesthetics a a a
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5.7 Final Assessment and Assignment of Overall Impact Significance Levels

At this stage, the potential and associated impacts identified and characterized in the
previous stages of the assessment process were evaluated. The evaluation which was
based on clearly defined criteria was used to determine the significance or ahafrwis

the impacts. The criteria and weighing scale adopted for the evaluation are described

below.

Legal/Regulatory Requirements (L)

Here, the proposed project activities that resulted in impacts were weighed against
existing legal/regulatory provisis to determine the requirement or otherwise for permits
before the execution of such activities. Such legal/regulatory requirements were
identified from the laws/guidelines, which have been reviewed in chapter one of this

report. The weighting scale useds as follows:

Table32: Legal/Regulatory Requirements Criterion

Condition Rating
No legal/regulatory requirement for carrying out project activity Low =1
Legal / regulatory requirement exist for carrying out activity Medium =3
A permit is required prior to carrying out project activity which High =5
result in impact on the environment gh =

Risk Posed by Impact (R)

The health, safety and environmental risks associated with each impact were assessed and
ranked amedilwm®d, ori Ahi gho, using the Ri sl
Reference was also made to the source references listed in the previous sections. Three
criteria (consequence, probability of occurrence and severity) were used as basis for
ranking the risks othe impacts. These were determined using the RAM as shown in

Table 5.8.
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Table33: Risk Assessment Matrix (RAM)

Probability
Probability o
0 C D E
9 A B Category Definition
§ | A Possibility of Repeated Incidents
g B Possibility of Isolated Incidents
I —— - -
S C Possibility of Occurring Sometime
© m D Not Likely to Occur
E Practically Impossible
v
Considerations
Consequence : I : —
Category N . Environmental Financia
Safety / Health Public Disruption Aspects Aspects
Fatalities / Serious Major/Extended
Impact on Public Large Community| Duration/FultScale High =5
P Response
Serious Injury to . N
I Personnel / Limited | Small Community Rzigﬁlrjcselgégr?mﬁ?nnér Medium =3
Il Impact on Public
il Medical Treatment for| Moderate / Limited
v Personnel / No Impac] Minor Response of Short Low =1
on Public Duration
Minor Impact on o Minor / Little or No
Personnel Minimal to None Response Needed None

The risks (measure of the likelihood and magnitude of an adverse effect) associated with
such project operations were evaluated in terms of:

A Risk to human health;

A Risk to asset (commercial and economic risk);

A Risk to the biophysical environment; and

A Risk to the SAPZ6s reputation.

Based on the matrix above, the weighting used was as follows:
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Table34: Risk Criterion

Risk
Attribute 7 Environmental, Human Health, Safety and Reputation
1= Low A This means that no further mitigation may be required
3= A This means that the impact can be mitigated with additional controls and
Medium modifications
5=High A This means that the impact requires avoidance or major control/mitigation

Frequency of Impacts Occurrence (F)

Evaluation of the frequency of occurrence of each impact was also carried out.
Frequency of occurrence was rated as fhigh
records of accidents/incidents, consultation with experts and professional judgment. The
frequency criterion is summarized below.

Table35: Frequency Criterion

Frequency Attribute T Environmental, Human Health and Safety

A Major degradation in quality in terms of scald ¥ of the study area
or habitat within the study area), appearance, duration (beyond
duration of project)

A Irreversible or only slowly recoverable (change lasting more than
year) degradation of environmental ecosystem level (population,

High =5 abundance, diveity, productivity)
A High frequency of impact (occur continuously and almost through
the project execution period (< 4months)
A Geographic extent of impact (e.g. encompassing areas beyond s
area)
A Degradation in quality in terms of scate(1% of the study area,
habitat), appearance, duration (a few months)
A Effect beyond naturally occurring impacts variability
A Slow reversibility (change lasting a few months before recovery),
Medium =3 lasting residual impact
A Potential for cumulative impact
A Intemittent frequency of impact (occurs on only a few occasions
during the project execution period)
A Limited geographic extent of impact (large area within study Area
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Minor degradation in quality in terms of scalé(¥% of study area,
habitat, very localized), appearance, duration (a few days to a m
Effect within range of naturally occurring impacts, changes, dyna|
Rapid reversibility (change lasting only a few weeks before recoy
no lasting residual ipact of significance

No potential for significant cumulative impact
Low frequency of impact (occur in just about one occasion during
project execution period)

Only very localized geographic extent of impact (e.g. not more th
few meters from imp&t source point)

Low=1

o oo oo D>

Importance of Impact (I)

The importance of the target environmental component with respect to the identified
potenti al i mpact was also determined and
ratings were based on consensus of opinions among consulted experts including project
engheers and other stakeholders in the proposed project. The importance criterion is
summarized below.

Table36: Importance Criterion

Importance Attribute T Environmental, Human Health and Safety

A Highly undesirable outcome (e.g., impairment of endangered, protec
habitat, species)

Detrimental, extended flora and fauna behavioural change (breeding
spawning, moulting)

Major reduction or disruption in value, function or service of impacte(
resouce

Impact during an environmentally sensitive period
Continuous noftompliance with international best practices

Negative outcome

Measurable reduction or disruption in value, function or service of
impacted resource

Potential for norcompliance with international best practices

Imperceptible outcome
Insignificant alteration in value, function or service of impacted resou
Within compliance, no controls required

High=5

Medium = 3

Low =1

To 3o Do B0 Po o P I»  I» I
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Public Interest/Perception (P)

Here, the interest/perception of the public on the proposed project and the identified

potential/ associated impacts were determined through consultation with the proposed

project stakeholders.

consensus of opinions among consulted stakeholders. The public perception/interest

The ratings of high, mediomlow were assigned based on

criterion is summarized below:

Table37: Public perception /interest criterion

Perception

Public Attribute 7 Environmental and Human Health

High (5)

Elevated incremental risk to human health, acute and/or chronic
Possibility of life endangerment for community inhabitants and site
personnel

Major reduction in social, cultural, and economic value

Continuous nortompliance with international best practices

Any major public concern among the population in the project regio

Medium (3)

Limited incremental risk to human health, acute and/or chronic
Unlikely life endangerment for community inhabitants and site persq
Some reduction in social, cultural, and economic value

Possibility of adverse perception among the population

Potential for norcompliance

Low (1)

To o T Do| Do I Do To Do| o Do o I Do

No known risk to human health, acute and/or chronic

No known risk of life endangered for community inhabitants and site
personnel

Minor reduction in social, cultural, and economic value

Unlikely adverse perception among the population

Resul of Impact Assessment

For each of the three main project phases-€prestruction/construction, operation,

maintenance, demobilization and decommissioning), the levels of significance for

potential impacts of the proposed project were assigned (table 5.13) as those impacts to

which the following conditions apply.

Hi gh =

Medi um

(L+R+F+1 +P) O 15 or (F+1) O 6 or

(L+R+F+1 +P) O 9 but < 15

Low = (L+R+F++P) <9
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Table38: Potential and Associated Impact Assessment of the Proposed Project

Project
Phase/Activity

Associated and Potentialmpacts

Assessment Criteria

F | P Sum

Pre-Construction
-Permitting
-Mobilization
-Recruitment
-Site Preparation

Economic loss arising from loss of
farmlands.

Employment opportunities arising from th¢
recruitment of skilled and unskilled
personnel

F+l

Business opportunities for local
contractors through subcontracting activiti

Local support services from roadside sup|
markets and shops etc

Skill acquisition and enhancements to loc|
indigenes and workforce.

The influx of people (migrant workers,
subcontractors and suppliers) and increag
pressure on existing social infrastructure

Increase of communicable diseases due t
influx of people

Increase in social vices (like theft,
prostitution etc.) resulting fronmcreased
number of people

Community agitation over unidentified
stakeholders, leadership tussles etc.

Conflicts/community agitations over
employment issues (quota and methods)

Noise and vibrations due to movement frg
heavyduty equipment and vehicles
affecting site workers, residents and wildli

Increase of dust particles and vehicular
emissions such as SONOy, CQy, etc

Increased traffic during mobilization on the
road with risk of accidents leading to
injury/death and loss of asset

Disturbance of the vegetative cover due t
site clearing and preparation

Littering of the environment due to waste
from wood, sand, and paper; domestic we
from laydown area and camp site (materig
and wood)
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