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DECLARATION

Zamson Global Resources Limitechereby affirms that the Environmental Impact Assessment
(EIA) Report for the proposed Liquefied Petroleum Gas (LPG) Refilling Plant located opposite
the Airport along Birnin Kebbi Road, Bodinga Local Government Area of Sokoto State, has been
prepared in ecordance with established scientific principles, relevant regulatory guidelines, and
best professional practices.

The Company accepts full responsibility for the effective implementation of the Environmental
Management Plan (EMP) as outlined in this report. Zamson Global Resources Limited is
committed to ensuring the protection and sustainability of the biophysidasaiceconomic
environment within and around the project area, in full compliance with all applicable
environmental laws, regulations, and standards of the Federal Ministry of Environment, as well as
other relevant authorities in Sokoto State.

Furthermore, the Company undertakes to adopt proactive environmental management strategies,
including continuous monitoring, risk mitigation, and stakeholder engagement, to ensure that all
project activities are conducted in an environmentally sound aridllgoresponsible manner
throughout the project lifecycle.
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EXECUTIVE SUMMARY

ES1: Introduction and Project Background

Zamson Global Resources Limited (ZAGR), an indigenous energy company committed to
promoting clean and efficient energy solutions in Nigeria, proposes to establish a modern modular
Liquefied Petroleum Gas (LPG) storage and refilling plant with a bulk staragacity of two
hundred (200) metric tons. The proposed facility will be located opposite the Airport along Birnin
Kebbi Road in Bodinga Local Government Area of Sokoto State. The project is designed to
enhance the availability, accessibility, and afédotity of LPG for domestic, commercial, and
industrial consumers within Sokoto metropolis and its surrounding communities.

The proposed facility will operate as a bulk LPG storage and cylinder refilling plant, equipped
with eight (08) electronically controlled refilling machines. These units will be configured to
dispense LPG into 6 kg, 12 kg, 25 kg, and 35 kg cylinders ghniar household use, while also
accommodating larger cylinder sizes for industrial and commercial applications. The bulk storage
tank will contain LPG, a pressurized mixture of propane and butane, which are liquefied
hydrocarbon products obtained frontural gas processing and associated petroleum operations.

ZAGRi s an established operator i n Ni gl@i ads
infrastructure, distribution, and vehicle conversion technologies. The company is committed to
sustainable development, occupational heal t h

To ensure environmental sustainabilit{ AGR has initiated this Environmental Impact
Assessment (EIA) in line with the EIA Act CAP E12 LFN 2004. The assessment identifies
potential environmental and social impacts of the propdde@ project and recommends
mitigation and management strategies across all phasesoqstuction, construction, operation,
and decommissioning. The study includes biophysical, ssmaomic, and health assenents,
using field samplinglaboratory analyses, stakeholder considies, and literature reviews of
similar projects irSokotoState.

The regulatory framework governing the project includes national laws such as the Environmental
Impact Assessment Act, the Petroleum Industry Act 2021, NESREA regulations, the Land Use
Act, the Labour Act, and relevant international conventions on biatiyericlimate change,
hazardous waste, and occupational health and safety. At the state level, compliance will follow
Sokoto State Environmental Protémh Agency (KASEPA) guidelinesind local government
directives to ensure environmental protection, comitgwvelfare, and orderly land use.

This EIA report is structured into nine chapters, covering the project description, environmental
baseline studies, impact assessment, mitigation measures, environmental management plans,
decommissioning strategies, and concluding with recommendatiomggors responsible project
implementation.
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ES2: Project Justification

The proposed 200 metric tons Liquefied Petroleum Gas (LPG) Storage and Refilling Plant by
Zamson Global Resources Limited, to be sited opposite the Airport along Birnin Kebbi Road in
Bodinga Local Government Area of Sokoto State, is intended to addressrémesing demand

for reliable and cleaner energy solutions within Sokoto metropolis and surrounding communities.
The project aligns with Nigeriads strategic o
means of achieving energy security, envinemtal sustainability, and lortgrm economic
development.

Although Nigeria possesses significant natural gas resources, access to LPG in many northern
states, including Sokoto, remains limited due to insufficient storage and distribution infrastructure.
Consequently, households and small enterprises continedytbaavily on firewood, kerosene,

and other carbemtensive fuels. The establishment of a bulk LPG facility in Bodinga is expected

to strengthen the downstream gas supply chain, enhance product availability, and provide a
regulated, safe platform for seme and cylinder refilling.

Sokoto State is experiencing steady urban expansion and increasing commercial activities,
particularly along key transport corridors such as Birnin Kebbi Road, resulting in rising energy
demands across residential, commercial, and light industrial s€ldterproposed LPG plant will

help stabilize supply, minimize transportation constraints from distant depots, and reduce unsafe
informal refilling operations that pose significant safety hazards to the public.

Environmentally, LPG use reduces emissions of nitrogen oxides, particulate matter, and
greenhouse gases, contributing to Nigeriads
substituting polluting fuels with.PG, the project alleviates pressure on forests and promotes
sustainable development. Socially, the project enhances community welfare through local
engagement, equitable employment opportunities, and the adoption of grievance mechanisms and
corporate socialesponsibility programs.

Sustainability is embedded in the projectodos d
social dimensions. Economically, growing regional demand and government support ensure
commercial viability. Environmentally, mitigation measures, leak detestystems, and the EIA
framework guide safe and leimpact operations. Technically, modern storage and dispensing
systems will comply with national and international safety standards, incorporating redundancy

and maintenance regimes to ensure reliabiliBocially, the project fosters community
development, stakeholder participation, and health and safety programs.

Al ternative ophiodoms ngi, 0clwediengomdo dered but r
energy needs or environmental challendgg&snin Kebbi Roadwas selected for its strategic

location, land availability, and community acceptance, while algovend storage and semi
automated dispensing technologies were chosen to maximize operational efficiency, safety, and
adaptability.
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ES3: Project Description and Scope

The proposed project BBamson Global Resources Limitedtails the development of a modern
Liquefied Petroleum Gas (LPG) Storage and Refilling Plant along Birnin Kebbi Boaéihga

Local Government Ar e a, Sokoto State. The 1 ni
National Gas Expansion Programme (NGE®)ich seeks to transition Nigeria from conventional
petroleum fuels to cleaner, safer, and more sustainable energy sources. The project is designed to
meet the growing demand for affordable and emmentally friendly energy in Sokoto State and

the broader northern region, particularly for domestic, commercial, and vehicular applications.

The facility, spanning approximatefy0,000 square metenwill function as a primary LPG hub

for storage, compression, and distribution. LPG will be delivered to the site via road tankers and
compressed using higiressure systems for direct refueling of vehicles as well as for onward
loading into distributiontrucks serving satellite stations. This arrangement will improve fuel
availability, reduce reliance on petrol and diesel, support the adoption epbREed vehicles,
enhance air quality, and compiyth national safety and environmental regulations.

Key infrastructure components inclutgh-pressure storage vessekstified to 1ISO standards,

with a combined capacity of 200 metric tons, and gas compressor units capable of pressurizing
LPG for safe dispensing and onward distribution. Safety features such as pressure relief valves,
emergency shutdown systems, and mnatied monitoring are integrated to ensure efficient and
secure operations.

The dispensing and metering system comprises dedicated refueling bays equipped‘pitboeak
high-pressure hoses, double nozzles for simultaneous vehicle fueling, and automated meters to
guarantee accurate measurement and billing. Operational contnohirgained via pressure
regulators, automatic shoff valves, and @rogrammable logic control (PLC) pariel reattime
monitoring and management.

Fire protection and safety measures are embedded throughout the facility, including strategically
placed fire hydrants and extinguishers, gas detection and alarm systems, emergency assembly
points, and perimeter fencing with controlled access to enhatitsdfety and security.

Ancillary infrastructure will support operational efficiency and staff welfare. This includes an
administrative block with offices, a control room, and staff facilities, a reliable power supply
through both grid connection and backup generator, asiteborehole for water supply, and a
drainage network to manage wastewater and stormwater. Paved access roads, reinforced
forecourts, adequate lighting, and safety signage will facilitate smooth vehicle circulation and
operational effectiveness.

The project is designed for3@-year operational lifespamith construction anticipated to take up

to 12 months after permit approvals. It integrates advanced storage, processing, safety, and utility
systems within an organized site layout to ensure operational efficiency, risk mitigation, and
compliance with ational and international standards.
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ES4: Current Environmental Conditions at the Project Area

The baseline environmental study for the proposed Liquefied Petroleum Gas (LPG) station located
along Birnin Kebbi Road in Sokoto State was carried out using multiple research approaches,
including field investigations, laboratory testing, review of ergtiiterature, and consultations

with local communities. Data gathering was conducted during the rainy season and involved both
primary observations from the project site and secondary information obtained from nearby
locations within the Sudan Savannalolegical zone. This approach provided a dependable
understanding of the prevailing physical, biological, and secanomic conditions of the area.

The adopted methodology ensured that key environmental components such as air quality, water
resources, soil characteristics, vegetation, wildlife, and public health conditions were adequately
assessed. As a result, the baseline information generated ssra@ important benchmark for
assessing potential environmental and social impacts associated with the proposed LPG
development.

The proposegbrojectis situated within the Sudan Savannah ecological zone of northern Nigeria.
The area experiences a tropical continental climate characterized by two distinct seasons: the wet
season, which spans from May to September, and the dry season, which laststisber @

April. During the months of March to May, daytime temperatures typically range between 40°C
and 44°C, occasionally peaking above 45°C. In contrast, mornings during the harmattan season of
December and January may experienceperatures as low as 15°C to 18°C, while afternoons
remain warm. The mean annual temperature in the area generally falls between 28°C and 32°C.
These high temperatures are important for the safe handling and storage of LPG, as elevated heat
increases vapoyressure in tanks and cylinders. To mitigate this risk, the facility design will
include pressure relief valves, appropriate tank spacing-régiatant materials, adequate
ventilation, and workest protocols for personnel to prevent heddéted occugtional hazards.
Relative humidity during this period typically ranges between 60% and 70%, contributing to moist
atmospheric conditions.

Wind patterns in the project area are seasonal in nature. Northeasterly winds dominate during the
dry season, largely influenced by the Harmattan air mass, while southwesterly winds prevail during
the wet season. These wind dynamics play an importaninrthe natural dispersion of gaseous
emissions, which is particularly relevant to the proposed LPG facility in terms of air quality
management and safety planning.

Geologically, the proposed LPG project site lies within the Precambrian Basement Complex
formation that underlies much of northern Nigeria. The dominant rock types in the area consist
mainly of granites and gneiss, which are typically hard crystallinesr&kerlying these bedrocks

are residual lateritic soils formed through prolonged weathering processes under tropical climatic
conditions.

Air quality measurements at the Birnin Kebbi Road site indicate a generally clean environment
prior to project activitiesAmbient temperature averaged 3L6 relative humidity22%-23%
particulate matter (PM2.5) ranged froni 2@ pg/ms3, and PM10 from 2@5 pg/ms3, within WHO

and FMEnv guidelines. Carbon monoxidas detected in all locationsiethanavas notdetected
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in all locatiors, while formaldehyde, VOCsere present at very low concentrations, posing no
immediate health riskdoise levels were measured at 453.5dB, reflecting a moderately quiet
environment. These baselines will serve as a reference for monitoring emissions, fugitive gas
releases, and occupational safety once the LPG facility becomes operational.

Soil assessments revealedghbtly alkaline conditions (pH 7.78.88), moderate electrical
conductivity (8Bi 1150 uS/cm), and generally good nutrient status. Heavy metals, petroleum
hydrocarbons, and BTEX compounds weegy low, confirming no prior contamination from
hydrocarbon activities. Microbial counts, including E. coli and fungi, were low but detectable,
reflecting wetseason runoff and minor human or livestock activity. These conditions indicate that
soils are suitableof construction but requitgandard erosion and runoff control measures during
the project lifecycle.

Water quality analysis of nearby groundwater and surface water sources showed largely acceptable
physicodiemical conditions, with pH of 8.48hd low mineral corint. Total suspended solids of

1 mg/L, and phosphate level of 4&g/L, indicating nutrient input from agricultural runoff. Nitrate
concentrations do not exceeded the safe limits (11.4 mg/L), suggesting minor faecal
contamination. Chemical Oxygen Demand (COD) was higher than regulatory thresholds in select
groundwater amples, highlighting the needrf careful monitoring and mitigation during
operations. Microbiological tests showed low to moderate E. coli and coliform presence, indicating
that water sources are not safe for direct human consumption without treatment.

Vegetation around the Birnin Kebbi Road site is sparse within the immediate project footprint but
moderately diverse within a 3 km radius, consistent with Sudan Savannah transition zones.
Dominant trees include Baobab (Adansonia digitata), Neem (Azadirawiita), and scattered
Eucalyptus and Acacia species. Herbaceous plants are primarily dtolegant species,
providing minimal canopy cover but supporting local fauna. Faunal surveys identified small
mammals such as grasscutter (Thryonomys swindesjeand rodents, common savannah birds
including Helmeted Guineafowl (Numida meleagris) and Village Weaver (Ploceus cucullatus),
reptiles such as Agama lizards, and amphibians in wet microhabitats. No species of conservation
concern were observed, thougle threa is susceptible to anthropogenic pressures such as bush
clearing, livestock grazing, and habitat fragmentation.

A comprehensive socioeconomic study was conducted within the area of influence for the
proposed LPG depot in Birnin Kebbi Road, Sokoto State, covering five host communities within

a 3kilometer radius of the site. The study employed a stratified randomplisgnapproach to

ensure representativeness, with households selected proportionally based on community size and
proximity to the project. A total of 92 households were surveyed to capture a balanced
demographic and socioeconomic profile of potentiallg@#d populations.

The traditional governance structure in Sokoto State remains anchored in the Hausa Emirate
system, where the Sultan acts as the paramount traditional authority. Administrative duties are
delegated through District Heads (Hakimi) and Village Heads (Dagathgcal levels. This
system coexists with modern local government administration, with traditional rulers serving as
cultural custodians and advisors on social and religious matters. Project engagement requires
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consultation and approval from these authorities to ensure acceptance and alignment with local
governance practices.

The population in the Birnin Kebbi Road area is predominantly Hspeaking and Muslim, with

small Fulani and Fufunde minorities. Shared religious practices and social norms guide dalily life,
including observance of prayer times, gender interactions, bemdvioral expectations in
communal spaces. Cul tur al events such as the
communi t yodted trddeaieng. Respecting these values is essential for successful
stakeholder engagement and project operations

Survey results indicate a mademinated respondent profile {6l% males), consistent with
cultural norms wherein men represent households in public consultations. Islam is overwhelmingly
practiced, with minimal Christian presence, and the Hausa ethoup gorms the majority,
complemented by smaller Fulani representation. This demographic homogeneity supports
coherent community engagement and unified project communication strategies.

Agriculture is the primary livelihood across the surveyed communities, with up to 40% of
respondents engaged in farming, particularly in peripheral villages farther from Birnin Kebbi
Road. Trading is the second most prevalent occupation, especially sncéwsar to the site,
reflecting active local markets and entrepreneurial activity. Civil service, artisan crafts, and
transportation services feature moderately, while unemployment is relatively low but more notable
in peripheral communities (around 10%b)dicating seasonal underemployment and limited local
opportunities.

Housing stability is generally high, with homeownership rates reaching 80% in some villages.
Access to potable water primarily relies on boreholes, with-lpgpae water coverage below 30%

in most communities. Electricity access is moderate, with highealasiity near Birnin Kebbi

Road (approximately 70%), but lower in outlying villages. Access to primary healthcare averages
57%, highlighting gaps in essential services that could be addressed throughrplajedt
community support programs. Educatibaacess rates exceed 80% in communities nearest the
site, though more distant areas lag behind, reflecting infrastructure and service disparities.

Community perceptions of the LPG depot are generally positive, particularly in Birnin Kebbi Road
and neighboring settlements, where over 80% of respondents anticipate benefits such as
employment, improved infrastructure, and economic stimulation. Awarandssupport taper in

more distant communities, with concerns focused on potential environmental impacts, land use,
and traffic congestion. These findings emphasize the importance of transparent, inclusive, and
ongoing engagement to ensure equitable bisnafid minimize opposition.

Residents prioritized improvements in school infrastructure, healthcare services, potable water
supply, road networks, electricity access, and employment opportunities. Education and health
were highlighted as the most pressing needs, while employmenttatpes underscore the
communitybés desire for tangible economic bene-
the LPG depot proponentds corporate soci al r
initiatives, aligning project benefits witbdal needs.
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Traffic assessment along the nearby Soltdada Expressway, which serves as a major logistics
corridor, revealed high baseline traffic volumes with frequent congestion, accidents, and elevated
noise and air pollution near residential settlements. Dadlffidrincludes heawduty trucks,
commer ci al buses, private vehicles, mot orcycl
expected to increase daily vehicle movements by approximatedp»@hicles, primarily delivery

trucks and staff transport. Mout mitigation measures such as deceleration lanes, dedicated
entry/exit points, and improved signage, this could exacerbate congestion and safety risks.

Security within Birnin Kebbi Road is generally stable, with low crime rates and most residents
perceiving their communities as safe. Occasional incidents such as robbery, cattle rustling, and
inte-communal disputes were reported, indicating the needrfgoing security vigilance and
collaboration with law enforcement agencies. Conflict resolution mechanisms remain robust, with
dispute® ranging from land to family disagreemedtiypically resolved through traditional
channels involving village heads and noils of elders. Respect for these indigenous systems is
essential for maintaining social cohesion and stability throughout the project lifecycle.

ES 5: Potential and Associated Impacts

The assessment of potential environmental and socioeconomic impacts of the pitdpGsed
Stationin Birnin Kebbi Roadutilized a systematic methodology combining checklists, impact
matrices, public consultations, and expert judgment. The evaluation process involved three main
stages: identifying potential impacts linked to project activities, predicting their nature and
magnitude, and evaluating their significance based on receptor sensitivity and impact intensity.
Potential impacts were determined by exangninteractions between project components and
surrounding biophysical and social receptors. Impacts were characterized as beneficial or adverse,
direct or indirect, reversible or irreversible, and short longterm. Cumulative and residual
impacts weralso considered to account for combined effects and those persisting after mitigation.

Impact Evaluation Criteria

Impacts were evaluated based on their duration, extent, intensity, and overall severity using a
structured impact evaluation matrix, with results categorized as major, moderate, or minor.
Environmental and social receptors considered included air quadisg, soils, water resources,
ecology, visual amenities, community health and safety, infrastructure, cultural heritage,
employment, and social dynamics.

Project Activities and Phases

The project 6s -canstiudtion, consteicion,sopesationaf) ane decommissioning
phases, each with specific environmental footprints, including land clearing, excavation,
construction emissions, waste generation, traffic impacts, and pbtest@rds such as fire or
chemical contamination.

Identified Impacts
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During the preconstruction phase, significant adverse impacts are phinassociated with land
acquisition, including loss of land and displacement of informal users and subsistence farmers,
resulting in livelihood disruptions. These are rated high due to severity, permanence, and social
sensitivity. Other negative impacts inde potential disputes over compensation, temporary soil
compaction, noise, traffic congestion from mobilization activities, and social tensions arising from
an influx of job seeks. Site clearing activities pose risks to biodiversity and soil erosion, while
unmanaged debris may create visual nuisances of lower severity.

The construction phase is expected to generate major impacts such as soil disturbance and erosion
from excavation, construction waste generation, and safety risks associated with heavy equipment
installation, includingLPG tanks, compressors, and piping. Higiied risks involve accidents

during lifting operations, gas exposure, electrocution, and fire hazards. Noise pollution from
mechanical works and air emissions from equipment are significant, and risks to workearséfety
public health through slipgalls, or exposure to hazards are critical. Waste management and
contamination risks are present but generally reversible with proper controls.

During operation, key impacts include air pollution frbRG emissions, noise and vibration from
compressors and vehicles, and contamination risks from minor leaks or spills. Fire and explosion
hazards are moderate in probability but high in consequence. Additional operational concerns
include increased waste geatton, pressure on local social amenities, and traffic accidents from
tanker deliveries and staff vehicles. While many operational impacts ar&elongnd potentially
irreversible without mitigaon, implementation of monitoring and emergency response systems
can reduce their significance.

Decommissioning activities generate moderate impacts such as noise, vibration, temporary air
guality impairment, and solid waste generation, while loss of employment represents a significant
socioeconomic impact. Positive impacts include opportunitiessi@r restoration and +e
vegetation. Most decommissioning effects are stesrh and reversible with effective planning.

Residual Environmental and Social Impacts

Residual environmental and social impact8imin Kebbi Roadndicate that despite mitigation
measures, some effects will persist at minimal to moderate levels. Fugitive emissiBscoild

pose localized air pollution and fire risks, while soil and groundwater may be susceptible to minor
hydrocarbon leaks, particularly during heavy rainfall. Noise may persist from nighttime
operations, and traffic increases on local access roadshartehsterABye PassZaria Road
highway could exacerbate congestiancident risk, and road degradation. Occupational health
and safety risks remain low probability but require continuous training, personal protective
equipment, and safety audits. Socially, if community engagement and CSR programs are not
maintained, resighl dissatisfaction may arise. Visual aesthetics and land use patterns may be
permanently altered, and initial vegetation clearance will cause irreversible loss of flora and minor
fauna, partially mitigated through pedcommissioning restoration efforts.

Cumulative Impacts
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Cumulative impacts stem from the additive effects ot #R& depot alongside other developments
along theBirnin Kebbi Roadcorridor, including industrial growth, agricultural intensification,
traffic increase, and urban expansion. Air quality may degrade due to additional emissions,
elevating respiratory risks for nearby populations. Traffic volumes will further strain
infrastucture, increasing congestion, accidents, and delays near schools and markets. Water
pollution risks from small leaks or storwate runoff may compound existing contamination from
other facilities, potentially affecting aquifers and agriculture. Noise and vibration from project
operations and increased traffic may contribute to stress, sleep disturbances, and minor wildlife
disruptian. Ecologically, habitat fragmentation and vegetation loss may reduce ecosystem services
such as flood regulation and pollination. Socially and economically, benefits from jobs and energy
access may be offset by inequitable distribution, particularly amongen and youth, generating
potential grievances. Finally, althougRG is a cleaner fuel, the depot incrementally contributes

to regional greenhouse gas emissions, adding to broader climate change concerns.

ES 6: Mitigation Measures

The mitigation measures for the propo&&ds Stationproject inBirnin Kebbi Roadare designed

to manage potential adverse impacts within acceptable limits by focusing on avoidance, reduction,
and control of impacts across all project phases. These measures are categorized into preventive
actions during design and pcenstruction to oid or minimize major impacts at their source,
control measures during construction and operation to abate unavoidable effects, and
compensatory measures for impacts that cannot be fully mitigated.

Pre-Construction Phase Mitigation

During the preconstruction phase, mitigation involves fair land acquisition processes, including
compensation and livelihood restoration plans, engagement with traditional leaders and
stakeholders to minimize conflicts, and inclusive community sensitizédi prevent exclusion of
vulnerable groups. Soil and site surveys employ-ilopwact techniques to minimize vegetation
disturbance, while equipment mobilization follows traffic management plans and noise controls.
To address potential social tensions framinflux of job seekers, recruitment prioritizes host
community members, and transparent grievance redress mechanisms are established. Site clearing
activities incorporate strict limits and erosion control measures, while initial waste generation is
manaed through proper segregation and daily site cleanups.

Construction Phase Mitigation

During construction, erosion control is implemented using silt fences and proper scheduling, while
construction waste is segregated and disposed of by licensed vendors. Occupational safety
protocols are enforced during heavy lifting, welding, and equipropatation, and noise is
reduced through dampeners and restricted working hours. Fire safety is ensured via hot work
permits and trained fire watchers, while electrical safety follows certified installation standards.
Hydro-testing uses biodegradable cheats with treated discharge, and generator operations
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include regular servicing and noise suppression. Daily safety briefings and adequate first aid
provisions mitigate risks to workers and the public.

Operational Phase Mitigation

During operation, delivery scheduling and traffic signage control congestion and reduce accident
risks. Gas handling is safeguarded with emergency shutdown valves, gas detectors, and
comprehensive operator training to prevent leaks and explosions. Equiporsaand emissions

are controlled through enclosures, maintenance, aneetoission generators. Safety measures
include calibration and monitoring of gas meters, use ofstioiw nozzles during cylinder filling,

and strict PPE enforcement during maistere. Waste handling involves sealed containment and
licensed disposal, while ongoing community engagement and grievance mechanisms maintain
positive social relations. Public safety education supports safe gas distribution and sales.

Decommissioning Phase Mitigation

In the decommissioning phase, a clear plan communicated early to stakeholders mitigates
community unrest. Equipment dismantling is conducted by trained crews using PPE and permit
systems to prevent injuries. Hazardous waste is segregated and disposadooétiyed vendors

under environmental audits. Soil restoration involvegregling, loosening compacted areas, and
native species. Staff disengagement is managed with severance packagesmplbyment
support to reduce social dissatisfaction. Infrastire removal is coordinated with utility
companies to prevent damage, and a final audit ensures compliance with closure obligations.

ES 7: Environmental Management Plan (EMP)

The Environmental Management Plan (EMP) for tR&G Depot project inBirnin Kebbi Road

aims to ensure all activities comply with relevant environmental laws and policies, minimize
adverse biophysical, health, and social impacts, and promote continuous improvement in
environmental performance. It ensures full implementation of mitigatiorsunes, prepares for
emergency response, facilitates planning, monitoring, and auditing, and fosters early stakeholder
consultations for smooth operations. The EMP cowdenstifying roles, setting measurable targets,
communication procedures, risk mitigation, and capacity building.

Roles and Responsibilities

Implementation involves multiple stakeholders with distinct roles. The project propdA&R,

must be wellversed in the EMP, communicate progress, review and approve operational methods,
coordinate with regulators, manage grievances, allocate resources, enforce compliance among
contractors, and maintain proactive stakeholder communication. &egusuch as FMEnv and

DPR are responsible for enforcing guidelines, ensuring compliance throughout the project
lifecycle, providing stakeholder training on emnmental management, and designating protected
environmental areas.

Management Commitment
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ZAGR6s commi tment is articulated through its H
emphasizing protection of employees, contractors, the public, and the environment while being
sensitive to community needs. HSE principles are integrated into alatmpey, ensuring
compliance with laws and standards, promoting continuous improvement, maintaining emergency
preparedness, and holding contractors accountable for adhei@®hGdR pledges socially
responsible leadership, transparency through reportiis§, assessments, and stakeholder
engagement, while adopting best practices in design, operations, and regulatory collaboration.

Flora and Fauna Management Plan

The plan protects local biodiversity and safeguards personnel, prohibiting handling or harming
wildlife and plants and forbidding poaching by employees or contractors. Land clearing is
minimized and carefully managed, with notifications to the Ministfeaf vi r on ment 6 s Wi
Division if vulnerable species are affected. Aquatic habitats are monitored, the site is kept clean to
avoid attracting animals, invasive species are managed, and community awareness campaigns
reduce bush meat demand. Collaboratidth wonservation groups helps prevent poaching.

Waste Management Plan

This plan minimizes waste generation and ensures proper handling, reuse, recycling, treatment, or
safe disposal to prevent environmental harm. Responsibilities include appointing a trained Waste
Management Supervisor, cataloging waste types and quanptiegding labeled bins for
segregation, and managing hazardous waste according to safety data sheets. Accredited contractors
handle hazardous and recyclable waste, tracked using a waste manifest system. Periodic
inspections and reconciliation of wasteawts ensure compliance.

Erosion and Sedimentation Management Plan

Guidelines control soil erosion and sediment transport to waterways, protecting fertile topsoil and
water quality. Vegetated buffer zones along streams are preserved, leguminous cover crops are
used, and site clearing is phased to prevent sediment discliargporary erosion control devices

are installed during earthworks, and permanent measures like terracing-\segetagion are
established. Stormwater is managed through designated flow paths, erosion protection structures,
and drainage systems, whilalgiles are secured, and natural drainage features are maintained.

Employment, Training, and Awareness Management Plan

Implemented during construction and operations, this plan ensures workers receive health and
safety training through orientations and weekly safety sessions. Modules cover induction,
community relations, first aid, handling venomous animals, PPE usagsafandork procedures,

with all activities documented.

Water Management Plan

This plan conserves and protects water resources by training workers, controlling sedimentation
and erosion, managing waste to prevent contamination, monitoring effluent quality, and ensuring
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water withdrawals do not harm aquatic environments or other users. Standards for well installation
prevent adverse groundwater impacts.

Vegetation Clearing and Biomass Management Plan

Responsible clearing practices minimize habitat and biodiversity damage. Cleared and protected
areas are delineated, fauna are allowed to relocate, timber is used sustainatsgbeoforest
products are made available for community use, and biomassiwasoperly managed. This plan
complements other management strategies to protect workers, the environment, and communities.

Air Quality Management Plan

The plan ensures adherence to Nigerian noise regulations, use of modemigsion tanks and
vehicles with pollution controls, and prohibition of ozedepleting substances.

Emergency Response and Incident Management Plan

Procedures cover fires, floods, hazardous spills, medical emergencies, and other incidents,
assigning responsibilities, outlining spill response protocols, providing training, and ensuring
coordination with rescue services and authorities to protect paoglghe environment.

Traffic and Vehicle Management Plan

Speed limits and signage are enforced, drivers receive specialist safety training, and regular vehicle
maintenance and inspections minimize emissions, noise, and accident risks.

Health, Safety, and Security Management Plan

The plan aligns witZ AGR and international best practices, covering PPE provision and use, risk
analyses, equipment safety training, physical access contr@pgiific hazard training, and first

aid readiness including ambulance availability.

Community Health and Safety Plan

Risks from increased population and economic activity during construction, such as crime and
disease, are addressed. The plan promotes local hiring to reduce migrant influx, enforces worker
codes of conduct, educates communities on risks, and collabarigitebealth authorities for
monitoring and awareness.

Stakeholders Engagement Plan

Stakeholders are identified, past consultations documented, youth and women engaged, and
ongoing dialogue maintained. Resource allocation and grievance management ensure accessible,

confidential, and timely handling of complaints without cost or retriloutio

Decommissioning Plan
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Closure activities include employee retrenchment support, infrastructure repurposing, staff
capacity building, and site restoration to native vegetation or agricultural use, updated as closure
approaches.

PhaseSpecific EMP Measures

Preconstruction mitigation addresses displacement, biodiversity loss, traffic safety, noise, and
social tensions through compensation, livelihood restoration, community engagement, controlled
site clearing with revegetation, traffic management, and loda. Monitoring tracks grievances,

site disturbance, traffic incidents, and complaints. Construction measures manage soil erosion,
noise, fire, hydrotest chemicals, generator emissions, and waste, enforced via PPE, safety
briefings, and monitoring of danent, noise, permits, emissions, waste, and incidents. Operational
measures focus on fire/explosion risks, noise reduction, emissions control, safe cylinder filling,
waste handling, and community relations, monitored via gas detectors, noise, air, gty
inspection, and feedback. Decommissioning measures prevent unrest and environmental harm
through early communication, safe equipment dismantling, hazardous waste segregation, soil
restoration, worker support, and monitoring compliance, waste dispaite restoration, and
grievances.

Environmental Audit Programme

Regular audits ensure compliance with regulations, identify potential environmental issues, verify
mitigation implementation, and recommend improvements.

Environmental Monitoring Programme

|l mpact and compliance monitoring includes air
levels (day/night dB(A)), groundwater and surface water quality (pH, heavy metals, hydrocarbons,
BOD, COD, oil & grease), soil quality, vegetation and biodiverstatus, socioeconomic

indicators (grievances, employment, CSR), occupational health and safety metrics (PPE use,
incidents), greenhouse gas emi ssi ons (CO e c
Sampling occurs at tanker bays, generator areagesit@eters, nearby water bodies, boreholes,

and host communities, with monitoring frequency from monthly {anpiual. Responsible parties

include ZAGR, contractors, consultants, FMEnv, and regulatory bodies, with estimated costs
budgeted monthly and quarterly.

ES 8: Decommissioning and Abandonment Plans

Projects like the proposddPG stationin Birnin Kebbi Roadtypically have a defined lifespan,

after which they are decommissioned and abandoned. The lifespan depends on factors such as
equipment availability, durability, profitability, and the usefulness of the end product. Petroleum
facilities generally have aegign life of about 30 years. Eventually, due to outdated technology or

XXX



economic noyviability, the facility will need to be safely and environmentally decommissioned
by ZAGR.

The decommissioning plan involves dismantling the site, remediating the soil, and properly
disposing of waste, including excavated soil and debris, either through backfilling or approved
dumping sites. Workers will receive capacity building to raise avweasenf risks and safety
measures during decommissionidd\GR, in consultation with regulatotyodies such as FMEnv,
DPR, and BSEPA, as well as host communities, will restore the site to its original state.

The decommissioning process will include removal and draining of tanks and vessels, dismantling
buildings and structures, recycling usable components, disconnecting utilities;\segetating
disturbed areas with native species. Environmental restorailicaiso address any contamination
caused by the project, ensuring that soil, water, and vegetation are returned to conditions suitable
for agricultural or ecological use, where feasible.

ES 9: Conclusion

This Environmental Impact Assessment (EIA) for B#&GR LPG Depot project irBirnin Kebbi
Roadwas conducted following Nigerian Environmental Impact Assessment laws and regulations.
The EIA process included screening, scoping, baseline data collection, stakeholder consultation,
impact assessment, management planning, and reporting. Public péoticypas undertaken to
inform stakeholders and gather input on the project and its potential effects, ensuring that local
concerns and suggestions were considéBadeline data on environmental and s@agonomic
conditions were collected to accurately assess potential project impacts.

The EIA identified both positive and negative impacts, with mitigation measures designed to
minimize adverse effects and enhance benefits. Key adverse impacts include air pollution,
contamination of soil and water from effluents, workplace accidents, mpdoper waste
management. Mitigation measures aim to reduce these impacts to acceptable levels, ensuring
biodiversity conservation and compliance with Nigerian environmental standards. Monitoring will
ensure ongoing adherence to these measures and stp@ortious improvement.

The significance of most negative impacts, such as biodiversity loss, resettlement effects, and air
guality degradation, can be reduced to moderate or minor levels with mitigation. Noise impacts
were assessed as negligible prior to mitigation. Greenhassengissions during operation remain
significant due to limited mitigation options, while soil impacts during construction are moderate
but manageable. Positive impacts include substantial contributions to the national economy and
local employment, whichra expected to remain highly significant even after mitigation measures
are implemented.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND

Zamson Global Resources Limit€dAGR), an indigenous energy company committed to promoting
clean and efficient energy solutions in Nigeria, proposes to establish a modern modular Liquefied
Petroleum Gas (LPG) storage and refilling plant with a bulk storage capacity of two hundred (200) metric
tons. The proposed facility will be located opposite the Airport along Birnin Kebbi Road in Bodinga
Local Government Area of Sokoto State. The project is designed to enhance the availability,
accessibility, and affordability of LPG for domestic, commdycaand industrial consumers within

Sokoto metropolis and its surrounding communities.

The proposed facility will operate as a bulk LPG storage and cylinder refilling plant, equipped with eight
(08) electronically controlled refilling machines. These units will be configured to dispense LPG into 6
kg, 12 kg, 25 kg, and 35 kg cylinders prihafor household use, while also accommodating larger
cylinder sizes for industrial and commercial applications. The bulk storage tank will contain LPG, a
pressurized mixture of propane and butane, which are liquefied hydrocarbon products obtained from
naural gas processing and associated petroleum operations.

Nat ur al gas is a natwurally occurring mixture
often in association with crude oil deposits. It consists predominantly of methane, along with varying
proportions of ethane, propane, butane, and nitrogreressence, it is a combustible mixture of
hydrocarbon gases trapped within the pore spaces of sedimentary rock formations. Before utilization as
a fuel, natural gas undergoes processing to remove impurities and separate valuable components. The
proceses yield byproducts such as ethane, propane, butane, pentane, and other higher molecular weight

hydrocarbons, as well as impurities including sulphur, helium, and nitrogen.

Propane, athreear bon al kane with the molecul ar for mul
conditions but can be compressed into a liquid for ease of storage and transportation. It is a major
component of LPG and is widely used as a cleaming fuel for domestic cooking, heating, industrial
processes, internal combustion engines, andgasycutting operations. When combined with butane
and stored under moderate pressure, propane forms LPG, which is recognized for its efficiency,
portability, and relatively low emission profile compared to traditional biomass fuels and other fossil

fuels.



The establishment of the 200 metric tons LPG storage and refilling plant in Bodinga Local Government
Area aligns with Nigeriads policy on domestic
sources. The project is expected to improve acoasdiable cooking energy, stimulate local economic

development, reduce dependence on firewood and charcoal, and contribute to environmental

sustainability through reduced greenhouse gas emissions and improved air quality within Sokoto State.

In Iine with the Companyds commitment to envir
proposed project will be subjected to a comprehensive Environmental Impact Assessment (EIA) in
accordance with the Environmental Impact Assessment Act=C2p_aws of the Federation of Nigeria
(LFN) 2004. The assessment will identify and evaluate potential environmental and social impacts
associated with the project and propose appropriate mitigation measures. Furthermore, the project will
strictly complywith the safety requirements and operational guidelines of the National Midstream and
Downstream Petroleum Regulatory Authority and the Federal Ministry of Environment, as well as
internationally recognized best practices, including standards of the aldtiomProtection Association

for LPG facilities.

This document therefore presents the project justification, outlines its scope and key components, anc
highlights the environmental management strategies designed to ensure sustainability and effective
integration with the host community throughout thejgblifecycle.

1.2 GEOGRAPHICAL DESCRIPTION OF THE PROJECT LOCATION

The project site is located OPPOSITE AIRPORT, BIRNIN KEBBI ROAD, BODINGA LGA, SOKOTO
STATE. The land under application is flat bounded with vacant land by the left, right and rear sides. The
project site location | iesd bledmwgiethudetadft usié b1

elevation of 304 m above the sea level. The size of the land is 200m by 110m square
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Figure 1.1: Map of the Sokoto State ShowingBodingathe LGA of the Project

Figure 1.2 GoogleMap showingthe project Location
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1.3 THE PROJECT PROPONENT

Zamson Global Resources Limited (ZAGR) is a duly registered Nigerian company operating within the
midstream and downstream sectors of the oil and gas industry. The Company is dedicated to the
development of modern gas infrastructure aimed at enhancingstioreeergy supply, improving

distribution efficiency, and promoting the adoption of cleaner energy alternatives across the country. Its
corporate vision is anchored on delivering safe, efficient, and environmentally sustainable energy

solutions that suppbnational development and loigrm economic growth.

In the execution of its operations, Zamson Global Resources Limited maintains strict adherence to
relevant regulatory requirements and industry best practices. The Company is committed to full
compliance with environmental, health, and safety standargseasribed by applicable federal and

state authorities. It integrates key principles such as risk assessment, pollution control, and stakeholde

engagement into all stages of project planning, development, and operation.

As the proponent of the proposed 200 metric tons LPG storage and refilling plant to be located opposite
the Airport along Birnin Kebbi Road in Bodinga Local Government Area of Sokoto State, Zamson
Global Resources Limited aims to improve access to afftededdiable, and cleaner energy for both
domestic and industrial users within Sokoto metropolis and surrounding communities. The project is
designed to encourage increased utilization of Liquefied Petroleum Gas (LPG) as a safer and more
environmentally fiendly alternative to traditional biomass fuels and other-bigission energy sources,
thereby contributing to improved public health, reduced environmental degradation, and enhanced air
quality

1.4 THE EIA OBJECTIVES

The primary objective of conducting an Environmental Impact Assessment (EIA) in Nigeria is to ensure
that development projects are implemented in an environmentally sustainable and socially responsible
manner, consistent with national regulations and matissnally accepted best practices.

For the proposed LPG Storage and Refilling Plant by Zamson Global Resources LinBtdinga
LGA, Sokoto State, the specific objectives of the EIA are to:

1 Identify and predict the potential environmental and social impacts of the proposed project prior
to implementation.
1 Propose practical measures to avoid, minimize, mitigate, or compensate for adverse impacts

while enhancing positive benefits.



1 Safeguard the integrity, productivity, and ecological functions of natural resources such as land,
water, and air within the project area.

f Conduct baseline environmental studies, including sampling and analysis of soil, water, and
ambient air quality using recognized scientific methods.

1 Ensure that environmental considerations are fully integrated into project planning, design,
construction, and operational decisimraking processes.

1 Facilitate stakeholder engagement and public consultation to promote awareness and incorporate
community concerns into project development.

1 Promote compliance with relevant environmental laws, policies, standards, and regulatory
requirements.

1 Evaluate safety performance, identify potential risks, and recommend appropriate control and
management measures.

1 Provide relevant environmental information to regulatory authorities to support informed
decisionmaking prior to project approval and licensing.

1 Encourage sustainable development by balancing economic growth with environmental

protection and social welleing.

1.5 TERMS OF REFERENCE

A Terms of Reference (ToR) was prepared for the proposed project to ensure a comprehensive
assessment of the environmental setting of the project area. The ToR outlines the scope of investigation

to be carried out during the EIA study, with emphasis erfahowing activities:

1 Conducting a ongseason field survey within the project area to validate and complement existing
environmental data and information.

1 Reviewing applicable national and international environmental regulations and guidelines
relevant to erosion control, land reclamation, and site stabilization.

1 Undertaking an extensive literature review to establish the baseline biophysical and socio
economic conditions of the project area.

1 Performing laboratory analysis of environmental samples obtained during the field survey and
sampling programme.

1 Identifying, predicting, analysing, and evaluating potential environmental,-eooimomic, and
public health impacts associated with the proposed project.

1 Formulating appropriate avoidance and mitigation measures, as well as a monitoring programme,

for inclusion in an Environmental Management Plan (EMP).
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1 Preparing both draft and final Environmental Impact Assessment (EIA) reports in accordance

with the standards and guidelines of the Federal Ministry of Environment (FMEnv).

The oneseason baseline data collection exercise approved by FMEnv will cover key biophysical, socio

economic, and public health components of the project area, as summarized below:

Biophysical

Climate/Meteorology

Surface Water

Soil

Land use

Ambient air quality

Noise and Vibration
Vegetation

Terrestrial and aquatic wildlife
Geology

T T I> To To I To To Ix

Social

Demographic attributes of the surveyed communities
Sociocultural issues

Infrastructural facilities

Structure of the local economy

Social conditions of communities

Archaeological and historical data

To I Do o T Do

Health

Health status of the studied communities
Existing health facilities

Health statistics and disease pattern
Existing health hazards

Perceived potential health hazards

To I Do T I

1.6 METHODOLOGY FOR THE EIA

The EIA study followed a systematic process that included preliminary planning and review, field data
collection, data analysis and interpretation, report preparation, and expert and stakeholder review. The
overall procedure adopted for the study is cdasiswith the Environmental Impact Assessment
management framework of the Federal Ministry of Environment (FMEnv), as illustrated in Figure 1.4

below.



« Pablic review (21 days display)
- Panel Review.

FMEnvy Review (he revised report
Saubesittied by the proponent.

Compliance of mitigation
mesmures s Checked on the
project site.

LA Dept. approves the £IA Report
and Issuwes the EIS and the certificate.

Figure 1.3 FMEnv EIA Management Procedure

1.6.1 Site Identification

For the proposed 200 metric tons Liquefied Petroleum Gas (LPG) Storage and Refilling Plant to be sited
opposite the Airport along Birnin Kebbi Road in Bodinga Local Government Area, the Environmental
Impact Assessment (EIA) study incorporated detailee spiécific data to ensure a comprehensive and
accurate characterization of the project environment. Relevant project information was systematically
gathered and documented, including the facility layout plan, precise Global Positioning System (GPS)
coordirates of the site, photographic records of existing site conditions, and other technical data required

for effective site description and environmental analysis.

Furthermore, Geographic Information System (GIS) applications and remote sensing techniques were
utilized to assess the spatial characteristics of the project area and its immediate surroundings. Thes
7



tools enabled the identification and mapping of existing land use patterns along Birnin Kebbi Road,
nearby settlements, transport infrastructure, and sensitive receptors within the vicinity of the proposed
site. Particular attention was given to the pragmnof the Airport and associated activities in order to
ensure that all potential environmental and safety considerations were adequately captured. This
approach significantly enhanced the accuracy, reliability, and overall robustness of the environmental

assessment for the proposed LPG facility

1.6.2 Fieldwork Activities and Site Inspection

A comprehensive field reconnaissance and environmental data collection exercise was conducted for tht
proposed 200 metric tons Liquefied Petroleum Gas (LPG) Storage and Refilling Plant opposite the
Airport along Birnin Kebbi Road in Bodinga Local Governmémea of Sokoto State. The exercise

aimed to establish baseline environmental conditions of the project site and its immediate surroundings.

The field survey was carried out by a multidisciplinary team of experts in environmental management,
geology, chemistry, biology, soeceronomics, urban and regional planning, and geography. Key
activities undertaken included @ite observations, envirorental screening, #situ measurements,
stakeholder consultations, and the collection of soil, water, and ambient air samples for subsequent
laboratory analysis.

The investigation was conducted in strict accordance with the Environmental Impact Assessment
guidelines of thé=ederal Ministry of Environmerdnd other regulatory standards applicable to LPG
facilities. Site verification and environmental sampling were performed on 30th December 2025. The
purpose of the exercise was to gain a clear understanding of the physical environment, ecological
charactestics, land use patterns, and see@mnomic conditions of the host community. Data and
insights obtained durinipe reconnaissance informed the design of the study, the sampling strategy, and
the overall environmental assessment framework for the proposed LPG facility.

1.6.3 Literature Review

The desktop component of the EIA study was based on reliable field and laboratory data obtained from
recently completed Environmental Impact Assessments wiiblkotoState. In particular, reference was
made to th&nvironmental Impact Assessment Breposed Borkir LPG Terminal Onne Freezone Ports,
Eleme LGA River State, Nigeriandertaken byokkir InternationalCompanyLTD in October 2024

1.7 Administrative and Legal Framework
This section presents a review of the applicable statutory and regulatory requirements relevant to the

proposed_PG refilling Plantin BodingaLocal Government Are&gokotoState.
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1.7.1 National Regulations and Framework Constitutiorof the Federal Republic of Nigeria
(1999)

The1999constitutionmakegheprotectionontheNigerianenvironmentnandatoryn thefollowing
relevant sections:
. Section20makest anobjectiveof the NigerianStateto improveandprotectthe air, land, water,
forest and wildlife of Nigeria;
Section 33 otthe 1999 constitution guarantee fundamental human rights to life Sdadligon 34

guarantees rights to human dignity of which a healthy and safe environment is part ogkitese

., Section 12establishes that international treaties ratified by the National Asseshblyld be
implementedaslaw in Nigeria. Thisimpliesthataninternationatreaty ontheenvironmenthathas
beerratifiedby theNationalAssemblyis effectiveaslegislationsof theFederaRepublicof Nigeria.
Some of these treaties relevant to the proposed project include:

V InternationalUnionfor Conservatiof NatureandNaturalResources
(IUCN)Guidelines (1996)

V Conventionon the Conservationof Migratory Speciesof Wild
Animals (BonnConvention, 1979)

V Conventionon Biological Diversity (1992)

V ConventionConcerningthe Protectionof the World Cultural and
NaturalHeritage Sites (or World Heritage Convention, 1978)

V Basel Convention on the Control of Tramsundary Movements of
HazardoudVastes and their Disposal (1987)

V UnitedNationsFrameworkConventionon Climatic Changg1992)

TheNigerianUrban andRegionalPlanningAct CAPN.138,LFN 2004

The Urban and Regional Planning Act is aimed at overseeing a realistic and purposeful planning of
the countryto avoid overcrowdingandpoorenvironmentatonditions.In relevantsectionsof the Act
pertinent to the proposed project are:
. Section 30 subsection @/hich require a building plan to be drawn by a registaretitect or

town planner;
. Section 39 subsection pgrovides that an application fand development would bejectedf

such development would harm the environment or constitute nuigatiee community;
. Section59 makest anoffenceto disobeystopwork order;

. Section72 providesfor the preservation anglantingof treesfor environmentatonservation.



Federal Environmental Protection Agency FEPA (Now Federal Ministry of Environment (FMEnv))
Act No. 58, 1988

The Federal Environmental Protection Agency Act, CAP 131, LFN was passed inah€i88
subsequently amended by Act No. 59 of 198 matters relating to environmeaf Nigeria are under
the jurisdiction of the Federal Ministry of Environment (FMEnwjich was established in 1999.
Before then matters @nvironmental protection ammdnservation was the responsibility of the Federal
Environmental Protection AuthoritfFEPA). The main function of the Ministry is to provide the

appropriate legal andstitutional framework for the management of the Nigegamironment.

Rel evant to the proposed project is Section 4
Act, havethe responsibility forthe protection and development tife environment and biodiversity
conservation and sustainable devel opment of Ni
technology, including initiation of policy in relation to environmental research and technatayy,
without prejudiceto the generalityof the foregoing,it shallbethedutyoftheAgency t o A pr e
comprehensive national policy for the protection of the environment and conservation of natural

resources, including procedure for environmental impact assessment for all develppmerjt e ct s 0 .

EnvironmentalmpactAssessmemtict CAPE12LFN 2004

The Environmental Impact Assessment (EIA) Act No. 86 of 1992 was one of the primary laws enacted
to provide a statutory framework for environmental protection and action. The EIA Act makes EIA
mandatory for all new major public and private projects in Negdt sets out to:

. Considetthelikely impactsandthe extentof theseémpactson the environmenbeforeembarking

on any project or activity;

Promote the implementation of appropriate policy in all Federal lands consisteali \tis and
decision makingprocesses through which the goattoé Act maybe realized; and

Encourage the development of procedures for information exchange, notification and consultation
between organizations and persons when the proposed activities are likely to have significant
environmental effects.

The Act gave specific powers to the then Federal Environmental Protection Agency (FEPA), now

Federal Ministry of Environment (FMEnv) to facilitate environmental assessment of projects.

NigerianNational PetroleumCorporationAct, Cap.N123LFN 2004
The Nigerian National Petroleum Corporation (NNPC) Act, Cap. N1232@M, though now largely

superseded by the Petroleum Industry Act (PR®21, still provides relevant historical and
institutional context for wunderstanding Niger
10



proposedproject onLPG, the NNPC Act outlines several foundational principles that indirectly

support and influence such projects.

Under the Act, the Nigerian National Petroleum Corporation (NNPC) was mandated to oversee the
development and regulation of Nigeria's petroleum industry, including the midstream and downstream
sectors that encompass gas storage, processing, and distriBpeeifically, the Act empowereithe
Corporation to engagein activities that promote the refining, transportationmarketing, and
distribution of petroleum products, includindG, either directly or through its subsidiaries and

partnerships.

TheLPG depotprojectalignswith the objectivesof the NNPC Act in thefollowing ways:

Promotionof GasUtilization andinfrastructureOneoftheN N P CkéysnandatesindertheAct was to
promotetheefficientuseof Ni g e aburalansaturalgasresourcesThedevelopmenbf adepot for
LPGsupports the federal government 6s gas expan
and petrol, improving energy access, and mitigating environmental pollution. Though the NNPC Act
does not explicitly mentiobPG, these products fall within the broader category of petroleum products

managed under its regulatsgope.

Supportfor DownstreanDevelopmentThe Act allowedthe NNPCto establishor partnerwith other
entities for the construction and operation of downstream infrastructure, such as depots, pipelines, and
retail facilities. The project fits into this category, as it seeks to enhance the distribution of cleaner fuel

options, especially in northernigéria where such infrastructure is séitherging.

Institutional Coordination: Although NNPC itself is no longer the sole commercial operator or
regulator following the PIA, the institutional structures and experience it built under the NNPC Act
remainrelevant.For instance collaborationwith NNPC Retail, NIPCO, or otherformer subsidiaries

could facilitate bulk supply or technical expertise forpiheposediepot.

Regulatory Linkage and Legacy Framework: The project must comply with regulatory guidelines that
were initially developed under the NNPCOs coo
protocols, and design criteria for gas facilities. Thesediniels have been adopted and updated under

the Nigerian Midstream and Downstream Petroleum Regulatory Authority (NMDPRA), which now

oversees such infrastructure but builds upon the regulatory precedents established by the NNPC and

11



the Act.

PetroleumindustryAct 2021

The Petroleum Industry Act (PIA021is a comprehensive reform legislation tE#&GR aced the
NigerianNational PetroleumCorporation(NNPC) Act, Cap.N123LFN 2004,and madesubstantial
changego the legalandinstitutionalframeworkgoverningthe petroleumsectorin Nigeria. The PIA

aims to enhance the governance, accountability, and efficiency of the oil and gas industry, which

includes both upstream and downstream operations.

In relationto the Liquefied PetroleunGas(LPG) depotproject, the PIA provides a clear and updated
regulatory framework that directly impacts the development, operation, and monitoring of such

projects. Below is an overview of how the PIA is relevant to the project:

1. MidstreamandDownstreanSectorRegulation

Under the PIA, the midstream and downstream se@orghich include transportation, storage,
distribution,andmarketingof petroleumproductssuchasLPG andLPG 6 havebeenrestructured.
Specifically,the Nigerian Midstreamand DownstreanPetroleumRegulatoryAuthority (NMDPRA)

has been established to regulate these sectors. The authority is tasked with ensuring:

Safety:Establishingsafetystandards$or the constructiorandoperationof LPG depots.

Licensing and Permitting: Granting the necessary licenses for the operation of gas facilities like the
Birnin Kebbi Roadlant

Environmental Compliance: Enforcing environmental standards related to gas storage and distribution,
ensuring the project complies with national and international standards for emissions, waste

management, and resource utilization.

This means that thePG depot will need to align with the requirements set fogtthe NMDPRA in

termsof obtainingoperatingoermits,environmentaapprovalsandsafetycertifications.

2. GasFlareCommercializatiorandUtilization

The PIA encourages the utilization of natural gas resources for economic purposes, indhgling
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Underthe Act, effortsto reducegasflaring and promotegasutilization are key nationalgoals The
establishmenof a storageanddispensinglepotfor LPG at Birnin Kebbi Roadsupports the national
objectives outlined in the PIA to use natural gas as a cleaner and more efficient alternative fuel.

The PIA also provides for the commercialization of gas and incentivizes private sector involvement in
gas infrastructure development, such aBinein Kebbi Roadlepot, to contribute to the national gas
agendaThis meanghe projectcanbenefitfrom the broaderpolicy of encouraginggasbasedenergy

infrastructure.

3. InstitutionalRolesandGovernance

The PIA introduced significant changes in the governance structure of Nigeria's oil and gas sector. The
Nigerian Petroleum Regulatory CommissidéPRC)was established undére PIA to oversee the
upstream sector, while the NMDPRA is now responsible for the midstream and downstream sectors.
These institutions will ensure that thBG depot complies with modern regulations in areas such as

environmental sustainability, safety standards, and operaticerasing.

The PIA also emphasizes corporate governance, accountability, and transparency in the operations of

gas facilities, which will be critical for the lortgrm sustainability of the project.

4. Local ContentDevelopment

A key feature of the PIA is its strong emphasis on local content and the empowerment of local
businesses and communities in the oil and gas sector. The Local Content Development Act within the
PIA mandates the use of local resources, personnel, and s&pertgas infrastructure projects,
including LPG facilities. The project will need to comply with these provisions, ensuring that local
businesses and skilled workers are engaged in the construction, operation, and maintenance of the

depot.

5. EnvironmentaProtectionand Sustainability
The PIA incorporates stringent environmental protections for projects in the petroleum sector,
including gas storage and dispensing facilities. It requires that operators of midstream and downstream

facilities, like the Birnin Kebbi Road depot, adhereto best practicesin environmental
management. The project will be subject to comprehensive Environmental Impact Assessments (EIA)
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to ensure that potential negative impacts are identified and mitigated.

Additionally, the PIA empowers the NMDPRA to enforce compliance with environmental laws,
including the management of gas emissions, water and air quality, and the handling of hazardous
materials. This ensures that Bienin Kebbi Roadlantaligns with environmental sustainability goals,

preventing harmful emissions, such as methane, from entering the atmosphere.

6. RevenudseneratiorandGasPricing

The PIA introducesa frameworkfor pricing andrevenuecollectionfrom naturalgas.Theregulatory
authority, under the PIA, oversees the pricing mechanisthR@; ensuring that these products are
priced fairly, transparently, and in alignment with market conditions. FoBttmen Kebbi Road
project, this means that the sale and distributiob P& will be governed by a regulated pricing
structure set by the NMDPRA.

Additionally, the PIA seeks to boost investment in the energy sector, and proje®&gikeKebbi
Roadmay be eligible for incentives that facilitate the growth of the gas sector, including tax reliefs or

grants aimed at improving infrastructure and operations.

National Environmental Standards and Regulations Enforcement Agency (NESREA) Act 25 of 2007

The National Environmental Standardsand Regulations EnforcementAgency (NESREA) Act,

2007 (Act No. 25) established NESREA as the primary agency responsible for enforcing all
environmentalaws, guidelines policies,andstandardsn Nigeria, excludingthosein the oil andgas

sector which are regulated by the Nigerian Midstream and Downstream Petroleum Regulatory
Authority (NMDPRA) under the Petroleum Industry Act. However, where gas infrastructure projects,
like theBirnin Kebbi Roadlepot, intersect with bealer environmental concetsuch as biodiversity
conservation, airmuality, wastemanagement, and public hedtiN E S R E Mnéanslates remain
relevant. The project must thereforealign with national environmentalregulationsto prevent and
mitigate pollution, protect ecosystem services, and ensure théeied of surrounding communities.
NESREAOGS regul ati ons on air emi ssions, noi s
environmental compliance monitoring serve as a commidnaseline, especially where jurisdiction
overlaps or where nepetroleumrelated impacts arise.

Ni g e NatienélAgenda2l(1992)

The Nigeria National Agenda 21 (1992), developed as a response to the global Agenda 21 from the
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Ri o Earth Summit, outl ines Ni geri aods commi t m
including energy, industry, and the environment. It emphasizes integrating environmental
considerations into planning and decisioaking at all levels. ThBirnin Kebbi RoadLPG project
aligns with the energy and sustainable devel o]
access to cleeer energy alternative&PG), reducing dependence on conventional fossil fuels, and
improving environmental quality. Theroject supports the national shifiwardslow-carbon energy
optionsandalignswith the Agenda21 pillars of energyefficiency, poverty reduction, environmental
sustainability, and public participation in environmental governance. Furthermore, Agenda 21
promotes stakeholder engagement and environmental education, which are integral to the EIA process

for the project.

ForestryLaw, CAPF1, LFN 2004

The Forestry Law, Cap F1, LFN 2004, provides for the protection and management of forest resources
in Nigeria. While the proposedsiteat Birnin Kebbi Roads notwithin a designatedorestreserve, the

law is relevant in guiding the handling of vegetation clearance, habitat disturbance, and the
conservatiorof treespeciegluring site preparatiorandconstructionlf anyvaluableor protectedree
speciesareidentifiedwithin the projectareathelaw requiregproperdocumentatiormitigation,and in

some cases, compensation or reforestation. The Forestry Act also underscores the importance of
preventing illegal logging and ensuring sustainable land use practices. FairriimeKebbi Road

depot projectadherencéo thislaw would involve minimizing deforestationpreservingouffer zones,

and integrating green spaces or tree planting

NationalPolicy onthe EnvironmentLl989(Revisedl 999)

The National Policy on the Environment(1999) providesa comprehensivérameworkfor achieving
sustainable development in Nigeria by ensuring that environmental protection is an integral part of all
development processes. The policy outlines principles such as the poéyserprinciple,
environmentajustice,inter-generationaéquity,andthe precautionaryrinciple. In the contextof the

Birnin Kebbi RoadLPG depot, this policy mandates that all environmental risks must be identified,
minimized, or mitigated before project implementation.This is typically achievedthrough the
Environmental Impact Assessment (EIA) process, which is a key instrument under the policy. The
policy also calls for the adoption of clean technologies, the efficient use of resources, environmental
monitoring, and public consultatioh all of whi ch are embedded in the

planning and compliance strategy.
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EndangeredSpeciegControl of International Trade and Traffic) Act, Cap. E9 LFN 2004
(Originally Act No. 110f 1985)

The Endangered Species (Control of International Trade and Traffic) Act, Cap E9 LFN 2004, prohibits
the illegal hunting, capture, or trade of endangered flora and fauna. AlthouBhirtimeKebbi Road

project is not sited in a protected forest or wildlife area, the Environmental Impact Assessment (EIA)
process must ensure that no endangered species or critical habitats are impacted by land clearing,
construction, or operations. If any vulnerable ortgected species are found in the projarta,
mitigation measuressuch as translocation,habitat conservation,or avoidancestrategies must be

implemented in compliance with the Act.

Harmful WastegqSpecialCriminal Provisionsetc.)Act No. 42 of 1988

The Harmful Waste (Special Criminal Provisions) Act No. 42 of 18@®&inalizes the dumping,
storage, or transportation of harmful wastes within Nigerian territory without lawful authorization.
This Act is critical for gas infrastructure projects, especially those involving industrial chemicals or
residuals from equipmefiushing and maintenance. TB&nin Kebbi Roadoroject must ensure that

all wasté particularlyhazardousubstancesuchaslubricants hydrocarbonsandcleaningagent$

is properlymanagedstored transportedanddisposef atapprovedacilities, understrictsupervision

and in line with relevant waste management protocols.

EIA ProceduralGuidelines,1995

TheEIA ProceduraGuidelineg(1995),developedy the FederaMinistry of Environment{FMEnNv),

outline the procedures for conducting Environmental Impact Assessments in Nigeria. These guidelines
establish the minimum content of EIA reports, stakeholder consultation requirements, screening
processes, impact identification methodologies, r@wew procedures. For thgirnin Kebbi Road

project, adherence to these guidelines ensures a credible, participatory, and legally recognized EIA

process that will lead to environmental approval and sac&ide to operate.

Guidelinesand Standarddor EnvironmentaPollution Controlin Nigeria, 1991

The Guidelines and Standards for Environmental Pollution Control in Nigeria (1991) provide national
benchmarks for managing pollution from industrial, commercial, and domestic sources. These
standards address air emissions, effluent discharge, solid digstsal, and noise pollution, setting

limits to safeguard human health and the environment. The project must comply with the specified
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thresholds for parameters such as carbon monoxide, sulfur dioxide, hydrocarbons, and particulate
matterduringgasdispensingndengineoperationsSimilarly, emissiongrom generators and vehicular
traffic must not exceed permissible noise and air quality levels.

National Environmental Protection(Pollution Abatementn Industriesand Facilities Generating
Wastes) Regulations, 1991 (S.I.N0.9)

The NationalEnvironmentaProtection(Pollution Abatementn Industriesand Facilities Generating
Wastes) Regulations(S.I. No. 9 of 1991) place an obligation on industriesto adopt cleaner
technologies, minimize waste generation, and implement waste reduction at source. The regulation
mandates the development of a Waste Management Plan (WMP), proper documentation of waste
streams,and adoptionof environmentallysoundtechnologiesFor the Birnin Kebbi Roaddepot,
compliance involves using vapor recovery systems, leak detection mechanisms, and appropriate
containment structuresf@ PGALPG handling and storage.

National Environmental Protection (Managementof Solid and Hazardous

Wastes) Regulations, 1991 (S.1.No.15)

The Regulations make provisions for the handling and management of solid hazardous waste. It defines
the objectives of hazardous waste management, the functions of appropriate Governmental agencies
and the obligationsof industries. It also contains thdangerous waststs andguidanceon the
managementf spills anddischarge#nto theenvironmentlt requiresa manifestsystenmfor waste that

should include information on packaging, labeling and marking. It defines the requirements of ground
waterprotection, surface impoundment, land treatment, waste piles, etc. It also describes the hazardous
substances tracking programme with a comprehensive list of acutely hazardous chemicalgrdducts
dangerousvasteconstituentlt alsostategherequirementandprocedurdor inspection, enforcement

and penalty

National Environmenta(Sanitationand Waste<ontrol) Regulations2009,(S.I.No0.28)

The purpose of the Regulation is the adoption of sustainable and environment friendly practices in
environmental sanitation and waste management to minimize pollution. The Instrument amongst
othersmakes provisions fahecontrolof solid wasteshazardous wastes aatfluentdischarges. It in

addition, spells out roles and responsibilities of State and Local Government Authorities.

NationalEnvironmentalSoil ErosionandFlood Control) Regulations2011(S.1.No.12)

The purpose of these Regulations is to establish technically feasible and economically reasonable
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standards and procedures to achieve appropriate level of management and conservation practices tc
abatesoil erosion siltation andsedimentatiorof the watersof Nigeria, dueto soil erosion andlood
aggravatedby non-agriculturalearthdisturbingactivities.Partl of theseRegulationsapplyto general
information on soil erosion and flood, while Parts 1l and Il apply to regulated activities to enforce soll
erosion and flood control.

National Environmenta(NoiseStandardsand Control) Regulations2009(S.I.No. 35)

The objectiveof the Regulationss to ensuremaintenanc®f a healthyenvironmentor all peoplein

Nigeria, the tranquility of their surroundings and their psychological wellbeing by regulating noise
levels and generally to elevate the standard of living of the people. The Instrument prescribes
maximum permissible noise levels of a facility or at¢yiio which a person may be exposed; and

provides for the control of noise mitigating measures for the reduction of noise.

TheNationalEnvironmentaRegulation®f 2011

The National Environmental Regulations 2611, which include various sectgpecific guidelines
issued by NESREA, strengthen the enforcement of environmental laws and provide detailed
requirementgor environmentahudits,wastemanagementoisecontrol, air quality, andhazardous
substances. For a gas facility liB&nin Kebbi Road these regulations support routine compliance
monitoring, reporting, and penalties for violations. While NMDPRA governs the oil and gas sector,
overlapping environmental concerns such as noise, biodiversity, and wsderemain within

NESREAOGs pur vi eagency eooperatiori on gnvironmengaloversight.

National Environmenta(Surfaceand GroundWaterQuality Control) Regulations2011(S.1. No. 22)
The purposeof theseRegulationsamongsbthersis to protectgroundwatesourcedy regulatingthe
discharge of hazardous wastes, fossil fuels energy and any otlstarsgs having the potential to
contaminateggroundwaterThe Regulationsalsoincludeamongsiwothers,the applicationand general

provisionsof waterquality standardgor varioususessuchasagriculture,industrial,aquaticlife and
recreation.

NationalGuidelinesand Standardgor WaterQuality in Nigeria, FMEnv

The NationalGuidelinesand Standardg$or WaterQuality in Nigeria providethresholdgor drinking

water, surface water, and groundwater quality. These standards are vital BamitheKebbi Road

project given the potential risk of groundwater or surface water contamination through accidental leaks
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or runoff from the facility. Baseline water quality assessments must be carried out as part of the EIA,
and operational controls must be implemented to prevent hydrocarbons or chemical contaminants from
affecting nearby water sources. The use of impermeefdbring, oilwater separators, and proper

stormwater management will be essential compliance strategies.

National Policy on OccupationalSafetyand Health,2006

The National Policy on Occupational Safety and Health (2006) aims to protect workers from
occupationahazardsandpromotea safework environmentThepolicy is critical to the Birnin Kebbi
Roadproject during both construction and operational phases, where risks such as fire, gas explosion,
equipmenfailure, andexposurgo hazardousubstancearepresentThefacility mustadoptarobust

Health, Safety, and Environment (HSE) management plan, train workers on safe handling procedures,
ensureuse of PersonalProtective Equipment (PPE), and implement emergencyresponse and

evacuation protocols.

Land UseAct, Cap. L5 LFN 2004 (Originally 1978,Modified 1990)
ThelLandUseAct, CapL5 LFN 2004, vestsall landwithin a statein the Governorto beheldin trust

and administered for the use and common benefit of all Nigerians. Under this Act, individuals or
corporate entities must obtain a statutory right of occupancy for any land acquired for development
purposeskFortheBirnin Kebbi Roadyasdepotproject,thisimpliesthatZAGR Ltd. must obtain valid

land documentation, including the Certificate of Occupancy (C of O) or equivalent leasehold or
customary title converted into a statutoryhtigduly approved by th8okotoState Government. In
cases involving community land, appropriate consent from traditional leaders ogdveahment
authoritiess alsorequired.The Land UseAct furthermandategair compensation isituationsvhere

landis acquiredcompulsaily or wherelivelihoodsandassetareaffected thereby aligning with the

EIA process and resettlement considerations for prajiéetted persons (PAPS)..

Labour Act, Cap.L1 LFN 2004 (Originally 1990)

The Labour Act, Cap L1 LFN 2004, governs the terms and conditions of employment in Nigeria,
especiallyasit relatesto wagesworking hours,employmeniof womenandyoungpersonsgcontract
procedures, and protection of workers' rights. ForBimein Kebbi Roaddepot project, which will
involve the engagement of both skilled and unskilled labour during construction and operation, the
Labour Act ensuresthat employmentcontractsare formalized, fair wagesare paid, and safety
provisionsare upheldTheAct prohibitsforcedlabourandoutlinesproceduresor disputeresolution,
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unionization, andyrievancemechanismsMoreover,it alignswith internationallabour standardsy
mandatingsafe andhealthyworking environmentswhich must be enforcedthroughthe project's
Health,Safetyand Environment (HSE) plan. Contractors and subcontractors engaged in the project
must also comply with the Act, particularly concerning the employment of local workers and ensuring

equal oppaunity practices.

Public Health Law, Cap. P16LFN 2004 (Basedon original 1958version)
The Public Health Act, Cap P35 LFN 2004, is aimed at preventing and controlling diseases, promoting

sanitation, and protecting public health across Nigeria. As it relates Birthie Kebbi Roadproject,

this Act provides the legal basis for implementing sanitary controls, waste management, occupational
health precautions, and disease surveillance during all phases of project implemehtatibot
mandateshatanyfacility whichmayposeahealthrisk to nearbyresidents or workers must adopt strict
hygiene and pollution prevention measures. This includes proper hamdithgisposalof waste
(especiallyusedoil, sewageor medicalwastefrom first aid stations), controlof noise and emissions,
provision of potable water for workers, and prevention of overcrowding or unsanitary living
conditions in worker camps. The Act also supports local health inspeatidgsesauthoritiegpower

to enforcecomplianceor haltoperationsvherepublichealth is endangered.

The PenalCodelLaw

The Penal Code Law of Northern Nigeria, which is applicabl8dkotoState where the proposed
LPGLPG Depot Project is to be sited, contains several sections that hold relevance to the
environment al and soci al safeguards expected
plays a regulatory role in preventing and punishing misconduct or aegéghat may arise during

the preconstruction, construction, operational, or decommissioning phases.

Section196of the Penal Code addresses the offence of public nuisance. Under this section, any act or
omission that causes injury, danger, annoyance, or interference to the comfort or safety of the public
is deemedh criminal offence.In the contextof the proposedroject,public nuisancemay arise from
unregulated gas emissions, persistent noise, dust generation, or blocking of public roads and access
paths during construction or operational activities. If such nuisances are not effectively mitigated, the

project promoters or their contract@auld be held criminally liable.

Section 190 criminalizes negligent acts likely to spread the infection of disease. This applies
particularly to scenarios where environmental health is compromised by poor hygiene, unsanitary

waste disposal, or contamination of shared community resources such asomates. If project
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activities lead to the spread of communicable diseases through improper handling of wastewater,
human waste, or hazardous materials, they may fall under this penal provision, exposing the

responsible parties to prosecution.

Section207 prohibitsthefouling of public water.This sectionis particularlycritical to environmental
management as it criminalizes the act of corrupting or polluting water in public springs, rivers,
reservoirs, or wells. If the project results in direct or indirect discharge of chemicals, petroleum
products, or effluents into natural watevdtes used by surrounding communities for drinking or
irrigation, it would constitute an offence under this section. The importance of this provision is elevated

in rural communities where public health is closely tied to clean water access.

Section199 is specific to negligent conduct with respect to toxic substances. It criminalizes the
handling,storage pr disposalof hazardou®r toxic substances waysthat may poserisksto public

health orthe environment. Given theolatile and combustibl@atureof LPG andLPG, this section
mandateshatthe projectdeveloperensureadequatesafetymeasuresncluding propertank storage,

gas leak detection systems, fire suppression systems, and staff training. Any incident such as a gas leak

or explosion due to negligence could result in prosecution under this provision.

Section327 addresses mischief by fire or explosive substances. This provision becomes relevant in
high-risk projects such as gas storage and distribution facilities. If due to operational error or sabotage,
fire or explosion occurs and causes damage to life or gyogbe responsible party may beld
criminally accountabl@nderthis section.Thisreinforcegheneedfor rigorousadherencéo fire safety

codes and explosion risk prevention measures at the facility.

Section245, althoughnot environmentain nature pertainsto unlawful assemblyln situationswhere
community dissatisfaction with the projdcperhaps due to land acquisition disputes, unfulfilled
corporate social responsibilities, or environmental degradatieads to protests or resistance, the
provisionsof this sectionmay comeinto play. If unrestresultsfromthec o mp afailyrétsengage
the communitytransparenthor mitigateimpactsappropriatelyjt could escalateo civil disturbances
for which legal responsibility may arise depending on the context.

1.7.2 International Policy, Guidelinesand Conventions

World Bank Guidelineson Environmental Assessmen{EA) (1991)

TheWorld Bank requires thexecution of an EIA on proposed industrial activityy aborrower as a
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prer equi site for granting any financi al assist
proceduresndguidelinesarepublishedn theB a n EASourceBookVols. 11 Il of 1991.Potential
issues considered for EA include the following:

1 Biological Diversity

1 CoastabndMarineResource$lanagement
1 Culturalproperties

1 HazardousndToxic Materials.

IFC PerformanceStandardson Environmentaland Social Sustainability

The International Finance Corporation (IFC) Performance Standards on Environmental and Social
Sustainability describes I FC6s commitments, r
socialsustainability.The performancestandardsre directedtowardsclients, providing guidanceon

how to identify risks and impactsand are designedto help avoid, mitigate and managerisks and
impactsas a way of doing businessin a sustainablevay including stakeholderengagementind
disclosure obligations of the client in relation to project level activities. IFC requires its clients to apply
the PerformanceStandardsto manage environmental and social risks and impacts so that
development opportunities are enhanced. It sets out eight (8) Performance Standards required by

project proponents to meet throughout the lifamihvestmentby IFC.

The Equator Principles, 2003

The 6Equator Principlesé are a framework for d
socialrisksin financetransactiongor major projects.lt comprisesa setof principlesadoptedby the

Equator Principles Financial Institutions (EPFIs) to ensure that the projects they finance are developed
and implemented in a manner that is socially responsible and environmentally soundEdquatse
Principlesare a setof voluntary standardghat commit the EPFI to the Environmental and Social

Performance Standards of IFC.

World Bank Group Environmental,Health, and SafetyGuidelines;

World Bank Group Environmental, Health and Safety (EHS) Guidelines are technical reference
documents with general and indusspecificexamples ofjood international industrgractice. The

EHS guidelinescontainthe performancdevelsandmeasureghatarenormallyacceptabléo IFC and

that are generally considered to be achievable in new facilities at reasonable costs by existing
technology. Two (2) sets of guidelines are used:

The GeneralEnvironmental,Health and SafetyGuidelines
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These Guidelines contain information on crogiing environmental, health and safety issues
potentiallyapplicableto all industrysectors.They aredivided into sectionsentitled: Environmental;
Occupational Health and Safety; Community Health and Safety; ConstructioDgaamhmissioning.
TheIndustry SectorGuidelines
TheseGuidelinescontaininformationonindustry-specificimpactsandperformancendicators plus a
general description of industry activities. The Environmental, Haali®afetyGuidelinedor Electric
Power Transmissionand Distribution is applicableto the proposed project. It provides guidance
applicable to the project facilities that will transmit power from the power station to the nearby

distribution substation.

InternationalLabourOrganizationConvention®n OccupationalSafetyand Health

Sinceits foundationin 1919 thelnternationalLabourOrganizatior(ILO) haselaborate@ndadopted a
large numberof internationallabour Conventionsdirectly concernedvith OccupationalSafetyand
Health (OSH) issues. The ILO Conventions on OSH provide essential tools for government and
employers to establish practices that will protect workers from illness, disease and injury that may
arisefrom the workplace,therebyensuringmaximumsafetyat work. ILO hasadoptedmorethan40
conventionsspecificallydealingwith OSH. However,the applicableconventiongatified by Nigeria
include:

Labour Inspection Convention, 1947 (No.81) This priority convention sets out a series of
principlesrespectinghe determinatiorof the fields of legislationcoveredby labourinspection,

the functions and organizations of the system of inspection, recruitment criteria, the status and

terms and conditions of service of labour inspectors, their powers aasnaligations.

Tripartite Consultation (International Labour Standards)Convention,1976 (No. 144)1 This

priority convention sets forth the meaning of "representative organizations” of employers and
workers and requires ratifying states to operate procedures that ensure effective consultations
between representatives of the government, of employersfamdrkers on matters regarding

OSH. Employers and workers are to be represented on an equal footing on any bodies through
which consultations are undertaken.

Occupational Safety and Health Convention, 1981 (No. 163)his convention provides for the
adoptionof acoherennationaloccupationasafetyandhealthpolicy, aswell asactionto be taken

by governments and within enterprises to promote occupational safety and health and to improve
working conditions.

Occupational Health Services Convention, 1985 (No. 16I)his convention provides for the

establishment of enterprisevel occupational health services which are entrusted with essentially
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preventive functions and which are responsible for advising the employer, the workers and their

representatives in the enterprise on maintaining a safe and healthy working environment. Other
applicable ILO OSH Conventions to which Nigeria is not signaiomyclude:

WorkingEnvironmen{Air Pollution, Noiseand Vibration) Convention,1977(No. 148)
. Chemical€Convention1990(No. 170)

. SafetyandHealthin ConstructionConvention]1988(No. 167)
Preventionof Major Industrial Accidents,1993(NO.174)

African ConventiorontheConservatiorof NatureandNatural Resources

The African Conventionon the Conservatiorof NatureandNaturalResourcesvasadoptedn Algiers,
Algeria,on Septembet5, 1968andenterednto forceon Junel6, 1969.The Conventionstipulateghat
the contracting States shall undertake to adopt the measures necessary to ensure conservation

utilization and development of soil, water, flora and fauna resources in accordance with scientific
principles and with due regard to the best interests ofdbple.

ConventionConcerningthe Protectionof theWorld Cultural and Natural Heritage

TheConventionwasadoptedn Paris,Franceon Octobefl 7,1972.The Conventiorsetsasideareas 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 transmissiza to
generation®f theculturalandnaturalheritagesituatedonits territory, belongsprimarily to that State.
ConventiorontheConservatiorof Migratory Specie®f Wild Animals

This Conventionalso known ashe Bonn Conventionwasadoptedn 1979and enteredhto forcein

1983.1t stipulatesactionsfor the conservatiorandmanagemendf migratoryspeciesncluding habitat
conservation.

ViennaConventiorfor the Protectionof the OzonelLayer
TheViennaConventionwasadoptedn 1985andenterednto forceon SeptembeR2, 1988.1t places

general obligations on countries to make appropriate measures to protect human health and the

environmenfagainstadverseeffectsresultingfrom humanactivitieswhich tendto modify the ozone
layer.

TheMontrealProtocolon Substancethat DepletetheOzonelayer

The Protocol was adoptesh Septembet6, 1987 asin international treaty to eliminateonedepleting
chemicals production and consumption.

24



BaselConventiorontheControl of TransBoundaryMovemenbf HazardousNVastesndtheir Disposal
The Convention was adopted on March 22, 1989 and entered into force on Maylt 1883ses
attentionon the hazardsf the generatioranddisposalof hazardousvastes.The Conventiondefines

the wastes to be regulated and controlled, warned on theirdoamslary movements in other to
protect human and environmental health against their adverse effects.

TheUnitedNationsConventioron Biological Diversity

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

biological diversity, the sustainable use of its components and the fair and equitable sharing of benefits
arising out of the utilization of genetic resources.

TheUnitedNationsConventioron ClimateChange

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

JaneiroBrazil andenterednto forcein 1994;to limit Greenhous&as(GHG) emissionsvhich cause
global warming.

1.7.3 StatePolicy/ Legislation

In additionto compliancewith national environmentaind social laws, the proposedLPG station
project atBirnin Kebbi Road must adhere to state and letalel policies, laws, and administrative
procedures that govern land ussyvironmentalprotection,urban developmentand public safety
within Sokoto State.While most regulatorypowersfor oil and gasinfrastructurerestwith federal
agenciesuchasthe FederalMinistry of Environment (FMEnv) and the Nigerian Midstream and
Downstream Petroleum Regulatory Authority (NMDPRA), state and LGA authorities also play

important roles, particularly in land allocation, development control, environmental enforcement,
communty engagement, and logagrmitting.

SokotoStateEnvironmentaProtectionLaw and SASEPA

The Sokoto State Environmental IBhning and Protection Agency ASSE P A) i's the st

environmental regulatory body. It derives authority from $lo&otoState Environmental Protection
Law, which mandates the Agency to:

Monitor andcontrolindustrialemissionswastedisposal noise,andair pollution.
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. Issueenvironmentatompliancecertificatesandconductinspections.

., Review Environmental Impact Assessment(EIA) reports submitted for industrial and
commercial projects within the state.

., Ensurepublichealthand environmentaustainabilityacrossndustrialzones.

For theBirnin Kebbi Road gas depot projecASEPA must be formally notified and involved in the

EIA consultation process. The Agency may also review baseline environmental data, participate in
field verification, issue a statevel environmental compliance permit, and monitor project compliance
pog-construction. The project must also follow any local waste disposal laws, noise abatement
ordinances, or comnmity safety regulations set byASEPA.

SokotaStateUrban and RegionalPlanningLaw

Thislaw governghephysicalplanninganddevelopmentontrolwithin SokotoState jncludingzoning
regulations, land use planning, and building approvals. The law is implemented $gkiite State
Urban Planning and Development Authority (KNUPDA), which:

Approvessite plans,building designsandinfrastructurdayouts.
. Ensureghatprojectscomplywith land-usezoningclassifications.
Issuegddevelopmenpermitsfor commercialandindustrialprojects.

Given that the LPG antdPG depot involves hazardous materials, the project site and layout must
comply with urban planning standards for industrial safety, minimum distances from residential areas,
access roads, fire safety zoning, and emergency evacuation routes. The site perewiswednd

approvedby KNUPDA or anydesignatedown planningoffice within Bodinga LGA.

SokotoStateLand UsePolicies

While the Land Use Act is a federal law, the implementation of land rights and issuance of Certificates

of Occupancy (C of O) is administered by the Govern&uidotoState, through the Ministry of Lands
and Physical Planning. For thbeoposedroject:

. Legalacquisitionof landmust followSokotoStatelandallocationprocesses.
. Theprojectmustpossess walid landtitle or leaseagreement.

. Any conversiorfrom agriculturalor residentialandto industrialusemustbeformally approved.
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Customaryland within BodingaLGA must be lawfully transferredto the proponent through

the appropriate local authorities and registered at the state level.

1.7.4BodingaLocal GovernmentBy-Laws and Administrative Roles

The Bodinga Local GovernmentCouncil has administrative authority over local development,

community affairs, and rural infrastructure. While the LGA does not enact environmental laws, it
performs vital functions such as:

Grantinglocal constructioror busines®perationpermits.

Facilitating community consultations, engagement with host community, and Project Affected
Persons (PAPS).

. Supportingocal employmen&andconflict resolutionduring projectexecution.
Monitoring communityhealth,sanitation andsafetyduring construction.

The LGA is expected to work in partnership with the project proponent to promote social acceptability,

mobilize community feedback, and ensure that compensation, local employment, and development
benefits are fairly distributed.

SokotoStateOccupationaHealthand SafetyDirectives

While occupationahealthis mainly governedy federallaws,SokotoStatealignswith nationalhealth
andsafetypoliciesandmayissuestatespecifichealthadvisorieor guidelinesparticularlythrough the
SokotoState Ministry of Health and relevant agencies. Amsiv& medical unit or public health risk

must be reported to local health authorities, especially in cases of gas leaks, explosions, or infectious
disease outbreaks among workers.

1.8 STRUCTURE OF THE EIA REPORT

All findings relating to this EIA study will be documented in a report and reviewed by
FMEnv/INMDPRA before the final report production for FMEnv/NMDPRA. The EIA report will have
the following;

Chapter Onei Introduction;- Background information, Administrative and Legal framework, Terms
of reference, Declaration

Chapter Two i ProjectJustification:Objectives Aims, BenefitsandSustainability.
Chapter Threei ProjectDescriptioni LPG Stationandassociate@ctivities

Chapter Four 1 Description of Project Environmen&cological characteristics of the project
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Environment Baseline data acquisition (vegetation, soil, topography, surface water, ground water,
sediments etc)

Chapter Five -.Associated and Potential Impa¢tResults and discussion from the fieldwork and
laboratory analysis, comparison of present data with previousidd&sult of impact evaluation

Chapter Six i Recommendatiorof RemedialMeasures:- Descriptionof remedialmeasures,
Evaluation of remedial measures and Identification of residual impacts

Chapter Seven-.EnvironmentaManagemenPlan,- Descriptionof potentialimpactsmatchedvith

mitigation

Chapter Eighti DecommissioningindAbandonmenplans

Chapter Nine - ConclusionandRecommendations.
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CHAPTER TWO

PROJECT JUSTIFICATION

2.1 NEED FOR THE PROJECT

The proposed 200 metric tons Liquefied Petroleum Gas (LPG) Storage and Refilling Plant by Zamson
Global Resources Limited, to be sited opposite the Airport along Birnin Kebbi Road in Bodinga Local
Government Area of Sokoto State, is intended to addresscteasing demand for reliable and cleaner
energy solutions within Sokoto metropolis and surrounding communities. The project aligns with

Ni geriads strategic objectives of promoting d

security, enviromental sustainability, and lorigrm economic development.

Although Nigeria possesses significant natural gas resources, access to LPG in many northern state:
including Sokoto, remains limited due to insufficient storage and distribution infrastructure.
Consequently, households and small enterprises contingdytbeavily on firewood, kerosene, and
other carbosintensive fuels. The establishment of a bulk LPG facility in Bodinga is expected to
strengthen the downstream gas supply chain, enhance product availability, and provide a regulated, saf

platform for steage and cylinder refilling.

Sokoto State is experiencing steady urban expansion and increasing commercial activities, particularly
along key transport corridors such as Birnin Kebbi Road, resulting in rising energy demands across
residential, commercial, and light industrial sect®ige proposed LPG plant will help stabilize supply,

minimize transportation constraints from distant depots, and reduce unsafe informal refilling operations

that pose significant safety hazards to the public.

At the community level, the project is anticipated to generate employment opportunities during both the
construction and operational phases, while also fostering ancillary businesses such as cylinder
distribution, logistics, and retail services. Revenusegated from permits, levies, and taxes will further

support local and state government finances. Additionally, improved access to LPG is expected to
encourage cleaner cooking practices, reduce indoor air pollution, alleviate pressure on forest resources

and enhance overall environmental quality and public health within the host community
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2.2 BENEFITS OF THE PROJECT

The proposed 200 metric tons Liquefied Petroleum Gas (LPG) Refiling Plant in Bodinga Local
Government Area of Sokoto State is expected to generate substantisé@moionic, environmental,
and strategic benefits at the local, state, and national I&8velss pr oj ect al i fpased wi t

energy transition policy and advances broader sustainable development goals.

A primary benefit of the project is the expansion of access to cleaner energy. LPG is recognized as &
low-emission fuel compared to firewood, kerosene, petrol, and diesel. By improving the availability and
accessibility of LPG within Sokoto metropolis asdrrounding communities, the project will reduce
reliance on biomass and other carnmiensive fuels, lower indoor and outdoor air pollution, and
minimize greenhouse gas emissions. Increased adoption of LPG for domestic and commercial purpose

will also help conserve forest resources and improve public health outcomes.

Economically, the project will stimulate local development by creating both direct and indirect
employment opportunities. Jobs will be generated during site preparation and construction, engaging
engineers, technicians, artisans, drivers, and laborers. @pecational, the facility will offer permanent
employment in areas such as plant management, cylinder handling, safety supervision, maintenance
sales, and security. Additional indirect opportunities will arise in transportation, cylinder distribution,
retail operations, and ancillary services. Where feasible, priority will be given to qualified residents of

Bodinga LGA, thereby supporting local income generation and skills development.

From an infrastructure standpoint, the plant will strengthen downstream LPG distribution across Sokoto
State by decentralizing storage and supply. This will reduce reliance on distant depots, improve product
availability, lower transportation risks, andntebute to price stability. A more reliable LPG supply is

also expected to encourage broader adoption epgagred appliances and energy solutions in both

domestic and commercial sectors.

The project will further contribute to government revenue through statutory taxes, levies, and operational
permits payable to Sokoto State and Bodinga Local Government authorities, supporting public services

and infrastructure development.

Socially, improved LPG access will provide households with a safer and more efficient cooking fuel
alternative. Reduced exposure to smoke and harmful emissions from traditional fuels will enhance

respiratory health, particularly for women and children, wteomost vulnerable to indoor air pollution.
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2.3 ENVISAGED SUSTAINABILITY

The proposed project has been conceptualized with sustainability principles embedded in its planning,
design, and operational framework. The project integrates economic strength, environmental
responsibility, technical reliability, and social inclusion éosure longerm viability and minimal

adverse impacts.
2.3.1 Economic Sustainability

The longterm viability of the proposed LPG Storage and Refilling Plant is supported by the increasing
demand for LPG as a reliable domestic and commercial energy source in northern Nigeria. As Nigeria
intensifies efforts to expand gas utilization, thaliigcis strategically positioned to meet the growing
energy needs of Sokoto metropolis and surrounding communities. Its location along Birnin Kebbi Road

provides logistical advantages, ensuring efficient product distribution and accessibility to consumers

The project is expected to generate stable revenue through bulk storage and cylinder refilling services
while creating both direct and indirect employment opportunities. Participation of local contractors,
transport operators, and service providers wilate economic linkages withBodingaLGA. In

addition, statutory payments including taxes, operational permits, and regulatory fees will contribute to
state and | ocal gover nment r e v e ndeemn econdme ramdb y

commercal sustainability.
2.3.2 Environmental Sustainability

Environmental protection is a key consideration in the planning and operation of the proposed LPG
Storage and Refilling Plant. Compared to traditional fuels such as firewood, kerosene, petrol, and diesel
LPG is a cleaneburning energy source that genesalower levels of air pollutants and greenhouse gas
emissions. Wider use of LPG within Sokoto metropolis and surrounding communities will help reduce
indoor air pollution, curb carbon emissions, and lessen the demand for firewood, thereby supporting

fored conservation.

The project design integrates multiple environmental safeguards, including paved operational areas, spil
containment systems, fire suppression equipment, and regular monitoring of air, soil, and water quality.
Operational practices will emphasize pollatiprevention, safe handling of LPG products, and

emergency preparedness to protect the surrounding environment and ensure compliance with natione

regulations and industry standards.
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2.3.3 Technical Sustainability

The plant will utilize durable, industiggpproved LPG storage tanks and dispensing systems designed to
meet recognized safety and engineering standards:iBg#ifety mechanisnsincluding gas detection

devices, pressure control systems, and fire sugpresguipmerd will ensure operational integrity.

Preventive maintenance schedules, staff training programmes, and periodic technical inspections will
enhance system reliability and extend infrastructure lifespan. The design also allows flexibility for future
capacity expansion in response to increasiamahd, ensuring the facility remains functional and

relevant over time.
2.3.4 Social Sustainability

The project promotes social wdilking by improving access to safe and affordable cooking fuel for
households and businesses in Sokoto State. Reduced reliance on firewood and kerosene will contribut

to improved respiratory health and better living condsi, particularly for women and children.

Continuous stakeholder engagement with host communities and local authorities will foster transparency
and cooperation. Employment preference for qualified local residents, community safety awareness
programmes, and an accessible grievance redress maechaifistrengthen community relations and

promote longterm social acceptance of the project.

2.4 ANALYSIS OF PROJECT OPTIONS AND ALTERNATIVES

In line with Environmental Impact Assessment requirements, different development alternatives were
examined for the proposed project. The objective was to identify the most suitable option that achieves

project goals while minimizing environmental and sbdisks.

1. No-Project (Status Quo) Alternative

Under this scenario, the LPG facility would not be constructed and the current energy supply pattern

would remain unchanged.
Implications:

1 Continued reliance on firewood, kerosene, and otherdgission fuels.

1 Ongoing pressure on forest resources and exposure to indoor air pollution.

1 Loss of employment opportunities and reduced economic stimulation \Bitidiimgal GA.
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1 Failure to strengthen local gas distribution infrastructure.

Conclusion:
The noeproject option does not address growing energy demand or environmental concerns and would
deny the community the soeeconomic benefits associated with the project. It is therefore not

considered desirable.

2. Alternative Location Option

Consideration was given to siting the project in another part of Sokoto State. Key evaluation criteria
included accessibility, land compatibility, environmental sensitivity, proximity to consumers, and

community acceptance.

Assessment of the Proposed Site:

1 Located along Birnin Kebbi Road with good vehicular access for supply trucks and customers.
f Land use characteristics are compatible with commercial and light industrial activities.
1 No critical ecological habitats or protected areas are affected.
1 Positive disposition of local stakeholders toward the project.
Conclusion:

The selected site iBodinga LGA offers logistical convenience, technical feasibility, and social
acceptance. Relocating the project would likely increase costs and delay implementation without

providing significant environmental advantages.

3. Alternative Design and Technology Options

Various engineering and operational configurations were reviewed to ensure safety and efficiency.

1 Storage SystemAboveground LPG tanks were selected due to ease of inspection, maintenance,
and regulatory compliance.

1 Dispensing Method: A controlled dispensing system with integrated safety valves and
monitoring devices was preferred to enhance operational safety.

1 Safety Infrastructure: Installation of firefighting equipment, gas detection systems, and

emergency sheff valves, and secure perimeter fencing forms part of the selected design.
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Conclusion:
The adopted design prioritizes safety, operational efficiency, and environmental protection while
remaining coseffective and adaptable to future expansion.

4. Product Configuration Alternative

The option of integrating additional petroleum products was assessed. However, a dedicated LPG facility
was preferred in order to simplify operational management, reduce safety complexity, and focus on

promoting clean energy adoption within the area.

Preferred Alternative

Based on technical, environmental, economic, and social considerations, the preferred option is the
development of a dedicated LPG Refilling Plant at the prop8setingasite using abowground
storage systems and modern safety technologies. This alternative best satisfies project objectives

enhances clean energy access, and aligns with sustainable development priorities in Sokoto State.
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CHAPTER THREE

PROJECT DESCRIPTION

3.1 SCOPE OF WORK

The proposed project by Zamson Global Resources Limited entails the development of a modern, fully
integrated Liquefied Petroleum Gas (LPG) Storage and Refilling Plant along Birnin Kebbi Road in
Bodinga Local Government Area, Sokoto State. The facilitfegsgned to cover all stages of the project
lifecycle, including site preparation, construction, commissioning, andtengoperations. It will serve

as a strategic hub for the receipt, storage, conditioning, and distribution of LPG to domestic, calnmerci
and industrial consumers across Sokoto State and the wider northern region.

The facility will feature advanced gas handling and dispensing infrastructure, including@dsghre
modular LPG storage tank with a bulk capacity of 200 metric tons. It will be equipped with eight (08)
electronically controlled refilling units capalbdé dispensing LPG into cylinders ranging from 6 kg to

35 kg for household and commercial purposes, as well as larger cylinders for industrial applications.

To ensure safe, efficient, and regulated operations, the plant will integrate essential gas management ar
conditioning systems, including odorization units, vaporizers where necessary, pressure regulation
systems, and pump skid assemblies. These compondhthelp maintain product quality, enhance

operational safety, and enable controlled LPG distribution in accordance with industry standards and

best practices.

Supporting infrastructure will include a fully equipped electrical control room powered by a 250 kVA
standby generator, backed by a gra@hnected transformer. Fire safety measures will comprise a
dedicated firewater system with diesel, electric, and jpgkenps, supplemented by dry chemical and

CoO extinguishers, sand bucket s, hazard signa
standards (NFPA 52 and NFPA 59A). The facility will also incorporate stormwater drainage,
underground utilities, septgystems, and reinforced hardstand surfaces to ensure operational resilience

and environmental protection.

Administrative and support facilities have been planned to enhance operational efficiency and user
experience. These include an administrative block with offices, reception areas, restrooms, staff
changing rooms, a mimart, waiting areas for customerdgeahnical workshop, storage facilities, and
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a mosque to meet spiritual needs. Security will be ensured through a controlled entry point with sliding

gates.

The site, encompassing approximately 20,000 square meters, has been designed to accommodate smo
vehicular circulation, including large delivery trucks and customer vehicles. Internal roads are
constructed to handle heavy loads of up to 80 tonnes, efarate lanes allocated for operational,

administrative, and emergency access, ensuring both safety and efficiency throughout the facility.
The project will be executed in four main phases:

Pre-construction i site surveys, regulatory approvals, and baseline environmental studies;
Construction 1 civil, mechanical, and electrical works;

Commissioningi system testing, safety certification, and staff training;

0N PE

Operational Phasei daily LPG storage, cylinder refilling, distribution, maintenance, and

ongoing environmental monitoring.

Fig 3.1 Facility Layout Plan of the Project Site

3.2 PROJECT OVERVIEW

The proposed project byamson Global Resources Limitemtails the development of a modern
Liquefied Petroleum Gas (LPG) Storage and Refilling Plant along Birnin Kebbi Bodihgalocal
Government Ar e a, Sokoto State. T he iNationaliGast i v e
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Expansion Programme (NGER}hich seeks to transition Nigeria from conventional petroleum fuels to
cleaner, safer, and more sustainable energy sources. The project is designed to meet the growing dema
for affordable and environmentally friendly energy in Sokoto State and thddsroarthern region,

particularly for domestic, commercial, and vehicular applications.

The facility, spanning approximately0,000 square meterwill function as a primary LPG hub for
storage, compression, and distribution. LPG will be delivered to the site via road tankers and compresse
using highpressure systems for direct refueling of vehicles as well as for onward loading into
distributiontrucks serving satellite stations. This arrangement will improve fuel availability, reduce
reliance on petrol and diesel, support the adoption of-hB\gered vehicles, enhance air quality, and

complywith national safety and environmental regulations.

Key infrastructure components inclubdgh-pressure storage vesseéstified to ISO standards, with a
combined capacity of 200 metric tons, and gas compressor units capable of pressurizing LPG for safe
dispensing and onward distribution. Safety features such as pressure relief valves, emergency shutdow

systems, and autmated monitoring are integrated to ensure efficient and secure operations.

The dispensing and metering system comprises dedicated refueling bays equipped ‘priboticiaiig

pressure hoses, double nozzles for simultaneous vehicle fueling, and automated meters to guarante
accurate measurement and billing. Operational controbisitained via pressure regulators, automatic
shutoff valves, and aprogrammable logic control (PLC) pané&br reattime monitoring and

management.

Fire protection and safety measures are embedded throughout the facility, including strategically placed
fire hydrants and extinguishers, gas detection and alarm systems, emergency assembly points, an
perimeter fencing with controlled access to enhande $efety and security.

Ancillary infrastructure will support operational efficiency and staff welfare. This includes an
administrative block with offices, a control room, and staff facilities, a reliable power supply through
both grid connection and backup generator, asiteaborehole for water supply, and a drainage network

to manage wastewater and stormwater. Paved access roads, reinforced forecourts, adequate lighting, a

safety signage will facilitate smooth vehicle circulation and operational effectiveness.
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Figure 3.2: Facility Layout of the Project

The proposed LPG Storage and Refilling Plant is expected to contribute significantly to energy
diversification in Sokoto State by enhancing access to cleaner fuels for domestic, commercial, and
transportation applications. The project will also drive ecticogrowth by generating employment
during both the construction and operational phases and by stimulating related downstream activities

such as cylinder distribution, logistics, and ancillary service operations.

In keeping withZams on Gl obal R eanmitmert ® £nvitonmental stedvdrdship and
regulatory compliance, a thoroudgnvironmental Impact Assessment (EIA)Il be carried out in
accordance with the guidelines of the Federal Ministry of Environment (FMEnv). The assessment will
examine potential environmental and social impacts, identify sensitive receptors, and propose
appropriate mitigation and monitoring easures to ensure effective environmental management

throughout the project lifecycle.

The project incorporates several environmental management measures, including a stormwater drainag
system to manage runoff and prevent flooding, waste management facilities for proper segregation anc
disposal of solid and liquid wastes, and arwaker £parator to avoid hydrocarbon contamination of
surface and groundwater. A landscaped green buffer zone will also be established within the site to
enhance aesthetics, reduce dust, attenuate noise, and improve compatibility with the surrounding
community.
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3.3 EQUIPMENT CONSIDERATION

Table 3.1: Major Equipment and Systems to be Installed for th& PG Facility

18  |LPG Cascade Filling Post 4,000 Nm3/hr
\19 HFire Water System (Diesel Pump, Electric Pump & Jockey Fﬂa

\Sr. No.H Equipment Description H Capacity \
\1 HCryogenic Vertical LNG Storage Tank Skid H114 m3/110 m{
2 ILNG Loading / Unloading Skid [E |
3 |LNG Pump Skid 20 m3/hr |
\4 HTank Pressure Building Unit (PBU) Skid H4OO Nmés/hr \
5 |LNG Dispenser 80 kg/min |
6  |LLPGPump Skid 2,500 L/hr |
\7 HLNG High-Pressure Vaporiser |1,500 Nmé3/hr |
8 ILPG Cascade Storage Tanks 8x1.33m3 |
\9 HPriority Panel Hé \
10 |Odorizer Unit [ |
11 |Odorization Skid G |
12 |LPGDispenser (Cars and Trucks) [ |
\13 HEAG Vaporisers (Low Pressure & High Pressure) HBOO Nms/hr ead
\14 HBoiI-Off Gas (BOG) Vaporiser and Regulating Skid HlOO Nmé3/hr \
15 |Boil-Off Gas (BOG) Compressor 100 Nm3/hr |
116 | Vent Stack [ |
117 | Gas Generator 250 kVA |

|

|

3.4 PRODUCTION AND COMPRESSION PROCESS

The production and compression process at the proposed LPG Storage and Refilling Plant is designe
to ensure safe handling, storage, compression, and distribution of Liquefied Petroleum Gas (LPG). The
system is structured to meet operational efficiencydsteds while complying with national safety and

environmental regulations.

3.4.1 Receipt of LPG

LPG will be transported to the facility through certified road tankers from approved suppliers. Upon
arrival, the tankers will undergo safety inspection before offloading. The offloading process will be
carried out through designated discharge pointsdfittgh highpressure flexible hoses, grounding
systems to prevent static electricity, and pressure gauges for monitoring. Strict operational procedures

will be followed to prevent leakages, spills, or overfilling.
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3.4.2 Bulk Storage System

The received LPG will be transferred into I$@rtified highpressure storage tanks with a combined
capacity of approximatel$0 metric tons. These tanks are designed to withstand operational pressure
and temperature variations. Each tank will be fitted with pressure relief valves, level indicators,

temperature sensors, and emergency-dbwuin systems to ensure safe storage canmditi

Figure 3.3 Storage System of LPG

3.4.3 Gas Compression Process

LPG intended for refilling and distribution will pass through hpyessure compressor units. The
compressors increase and regulate pressure to meet dispensing and transfer requirements. Tt
compression system will be controlled using a programmable ¢ogitol (PLC) system that enables
reaktime monitoring of pressure levels, temperature, and flow rate. Automatic shutdown mechanisms

will activate in case of abnormal pressure or leakage detection.

3.4.4 Cylinder Refilling and Truck Loading

Compressed LPG will be dispensed into cylinders of various capacities such as 6 kg, 12 kg, 25 kg, anc
35 kg using automated refilling machines equipped with calibrated metering systems. Dedicated
dispensing bays with double nozzles will allow simultanddlisg operations. For bulk distribution,
daughter trucks will be loaded through higtessure transfer lines designed to prevent leakage and
ensure safe transfer.

40



3.4.5 Safety and Control Measures

The facility will incorporate multiple safety systems throughout the production and compression process.
These include gas detection and alarm systems, emergenegffshatves, fire extinguishers, fire
hydrants, and pressure relief devices. The entoegss will be continuously monitored from the control

room to ensure compliance with operational safety standards.

3.4.6 Supporting Utilities

Supporting infrastructure such as standby power generators,-site doorehole for water supply,
stormwater drainage channels, and-vediter separators will ensure uninterrupted operation and
environmental protection. These systems are integrated intovéinall plant design to enhance safety,

efficiency, and sustainability.
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Figure 3.4 LPG Storage, Compression and Dispensing Process

3.5PROJECT ACTIVITIES

The proposed.iquefied Petroleuntas(LPG) Dispensingstation aBodingaLocal Government Area,
SokotoState, to be developed BAGR, will be implemented through a wealefined and systematic
project execution framework. The project activities are organized into four main phasedy Rre

construction, Construction, Commissioning and Operations, and Decommissioning. Each phase has
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been structured to ensure technical efficiency, environmental protection, public safety, and full

compliance with applicable national regulatory requirements.

3.5.1 Pre-construction Phase

The preconstruction phase constitutes the planning and preparatory stage of the ptéj@gedject.

It includes all baseline studies, technical evaluations, and statutory processes required prior to the
commencement of physical development on site. Activities undertaken at this stage include site appraisa
and selection, detailed topographicvays, and geotechnical investigations to assess soil suitability and

foundation requirements fauPG infrastructure.

This phase also involves the preparation of engineering and architectural designs, process layouts, an
construction drawings for the propodddG dispensing facility. Regulatory approvals and permits are
obtained from relevant authorities, particularly the Nigerian Midstream and Downstream Petroleum
Regulatory Authority (NMDPRA) and the Federal Ministry of Environment (FMEnv).

A key activity during this phase is the conduct of a comprehensive Environmental Impact Assessment
(EIA) in accordance with FMEnv guidelines. The EIA is aimed at identifying potential environmental
and social impacts associated with the propa$ad facility, evaluating sensitive receptors within the
project area, recommending appropriate mitigation measures, and incorporating stakeholder inputs
through public consultation and disclosure processes. Other preparatory activities include project cost

edimation, development of construction schedules, equipment specifications, and mobilization plans.

Procurement arrangements for majd?G-related equipment such as compressors, cascade storage
vessels, pressure regulation systems, vaporizers, and dispensing units are also initiated during this phas
The preconstruction stage concludes with site clearing, setutgof project componentsand
mobilization of contractors, personnel, and equipment to the project location.

3.5.2 Construction Phase

The construction phase covers all civil, mechanical, electrical, and instrumentation works required to
achieve full physical development of thBG dispensing depot. Initial activities include site clearing,
earthworks, land leveling, excavation, and construction of drainage systems to manage surface runof

and prevent flooding.

Civil and structural works involve the construction of foundationslLieG cascade storage tanks,

compressor skids, dispensing bays, control room, administrative offices, workshop, security post, and
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other ancillary facilities. Additional infrastructure such as paved forecourts, access roads, parking areas

and perimeter fencing are also developed during this phase.

Mechanical and process installations follow, including the installatidoP@ compressors, cascade
storage tanks, pressure reduction units, vaporizers, priority panels, odorization systems, and dispensin
equipment for light and heaxjuty vehicles. Electrical and instrumentation works include the
installation of transformers, powdistribution systems, lighting facilities, control panels, fire detection
systems, and emergency shutdown devices. Supporting utilities such as septic tanks, stormwater drain:

cable trenches, and water supply systems are also completed.

Throughout the construction phase, strict health, safety, and environmental (HSE) measures are
implemented to prevent accidents, control dust and noise emissions, and ensure proper handling an
disposal of construction waste. Continuous supervision, emaeatal monitoring, quality assurance

checks, and compliance inspections are conducted to ensure that all construction activities conform tc

approved designs, safety standards, and regulatory requirements.

List of Construction Equipment

The following is a detailed list of construction equipment anticipated for use during the development of
the Liquefied PetroleuntGas(LPG) Dispensing Depot bY AGR at BodingaLocal Government Area.
These machines and tools will support activities spanning site preparation, civil construction, mechanical

installations, and electrical infrastructure setup.

Site Preparation and Earthmoving

Bulldozers: Utilized for clearing vegetation, leveling ground, and rough grading of the site.
Excavators: Employed for digging trenches, foundations, and pits for septic tanks and sumps.
Wheel Loaders:Used to load and transport soil, gravel, and other bulk materials around the site.
Backhoe Loaders:Handy for smaller excavation tasks and loading materials in confined areas.

Graders: For precise leveling and preparing road bases.

= = =4 -4 -a -

Compactors/Rollers: To compact soil and stabilize surfaces for construction.

Civil Construction Equipment

1 Concrete Mixers (Mobile and Stationary): For onsite mixing of concrete to be used in
foundations and structural works.

1 Concrete Pumps:To transfer concrete efficiently into formworks and construction molds.
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1 Cranes (Mobile and Tower): For lifting heavy structural components and positioning storage
tanks or equipment.

1 Scaffolding and Formwork SystemsEssential for supporting reinforced concrete casting and
building works.

1 Dump Trucks: To transport excavated materials, sand, gravel, and construction debris.
Mechanical and Piping Installation Tools

f Hydraulic Lifting Equipment/Forklifts: For moving and installing heavy compressors,
vaporizers, and pump units.

Pipe Bending Machines:To accurately shape and align gas pipelines.

Welding Machines (TIG, MIG, Arc): For joining metal components and piping systems.

Air Compressors: To power pneumatic tools and clean pipework during installation.

= =4 =4 -4

Grinding and Cutting Tools: For metal preparation and pipe fitting works.
Electrical and Ultility Installation Equipment

1 Cable Pulling Machines:To facilitate the laying of underground and overhead electrical cables.

1 Portable Generators:Provide temporary power supply during the construction phase.

1 Electrical Testing Equipment: Used for insulation resistance, continuity, and grounding tests
to ensure system safety.

f Lighting Towers: To provide adequate illumination during ldight or nighttime construction

activities.
Safety and Logistics Equipment

1 Water Tankers: Employed for dust suppression on site and for curing concrete surfaces.

f Fire Extinguishers: Strategically placed to manage fire risks during welding and mechanical
operations.

1 First Aid Kits and Safety Stations: For onsite emergency medical response and health safety.

1 Site Fencing and SignageTo control site access and clearly mark hazards for personnel safety.
Miscellaneous Tools and Instruments

1 Hand Tools: Including hammers, shovels, spades, wrenches, pliers, and other essential manual

tools.
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1 Surveying Equipment: Such as total stations, theodolites, and GPS devices for precise site
layout and measurement.
1 Portable Storage Containers: For secure storage of tools, equipment, and construction

materials.

3.5.3 Operation and Maintenance

Following the completion of construction, the project will move into the commissioning and operational
phase. Commissioning will involve comprehensive testing of all equipment and systems to verify that
they function safely, efficiently, and according &s@n specifications. This will include pressure testing

of pipelines, leak detection procedures, calibration of dispensing units, inspection of safety devices, anc

integration checks across mechanical, electrical, and control systems.

Training of operational personnel will be a key focus during this phase, covering emergency response,
equipment operation, safety compliance, and standard operating procedures. Once commissioning i
successfully completed, th€ G depot will become fully operational, providing fuel dispensing services

to commercial vehicles, private users, and facilitating the loading of daughter trucks for further

distribution.

Throughout the operational phase, the facility will be managed by skilled technical and administrative
staff who will conduct regular maintenance and inspections to ensure reliability and minimize downtime.
Continuous environmental monitoring, emissiorecking, and ongoing engagement with the local
community will help sustain environmental performance and foster positive corpgorateunity
relations. The facilityds emergency response |

for incidentssuch as fires, gas leaks, or other emergencies.

Prior to commisioning, all mechanical systemscluding storage vessels, pimes, valves, and
compressorwill undergo hydrostatic testing to verify pressure integrity and identify any leaks or
structural weaknesses. Potalleality water for hydrotesting will be sourced from an approved borehole

on site or from nearby surface water sources.

An estimated volume of 250,000 to 300,000 liters of water will be required to conduct these tests. To
prevent internal corrosion during testing, a biodegradable corrosion inhibitor (such as sodium nitrite or

phosphatéased additives) will be added; noitorr bio-cidal substances will be used.

Hydro-test water will be temporiy stored in holding tanks or Intermediate Bulk Containers (IBCs) to

facilitate quality testing after discharge. Parameters such as pH, temperature, oil/grease content, an
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suspended solids will be monitored to ensure compliance with environmental standards. Where
necessary, preatment processes like sedimentation and filtration will be applied before water
discharge. Treated water will be released via sva&y pits or directed to engineered grassy infiltration

fields, ensuring no untreated water enters surface water bodies or storm drains.

3.5.4 Decommissioning Phase

The decommi ssioning phase signifies the concl
of its economic viability, relocation, oeeplacement with new infrastructure. This stage involves the safe
dismantling and removal of all gas processing equipment, storage tanks, pipelines, and ancillary

structures.

All hazardous materials will be identified and disposed of in accordance with prevailing environmental
regulations and waste management protocols. Site rehabilitation will be undertaken to restore the lanc
to its original or an agreegapon pos{project comwlition, which may include soil remediation,

landscaping, and sealing of underground installations.

Utility connections will be properly disconnected, and any remaining gas safely vented or recovered. A
detailed decommissioning plan, prepared in advance and approved by relevant regulatory authorities
will ensure that all activities are conducted witmast care to safeguard human health, environmental

integrity, and the interests of the local community.

Figure 3.5 LPG Storage Facility with Safety Station

46



3.6 WASTE MANAGEMENT

The construction and operation of the propdse® Dispensingstationin BodingaLGA, will generate

various solid, liquid, and gaseous wastes. Understanding the types, sources, classifications, and volume
of these wastes throughout the project lifecycle is vital to developing effective management strategies
that comply with environmeal regulations and prevent pollution of air, soil, and water resources. This
section outlines the waste profile across theqmmestruction, construction, commissioning/opiers

and decommissioning phases.

3.6.1 Waste during the Preconstruction Phase

Types and Sources

Waste generation during poenstruction is minimal, mostly arising from site clearing and initial field
activities. Expected wastes include cleared vegetation, topsoil, packaging materials from survey

equipment, and domestic waste generated by field peeso

Classification and Estimated Volume:

1 Biodegradable Wast&leared vegetation and organic matter (moderate volume)
1 Nonhazardous Solid Wast@aper, cardboard, and food waste (low volume)
1 Inert WasteExcavated topsoil and stones (moderate volume)

Management Approach

Cleared vegetation will be mulched or composted where feasible, while usable topsoil will be stockpiled
for later landscaping or site restoration. Nmrzardous wastes and domestic refuse will be collected in
designated containers and transported to agprtncal disposal sites. All waste handling will be closely

supervised to ensure proper segregation and minimize environmental impacts.

3.6.2 Waste during the Construction Phase

Types and Sources

Construction activities will produce various solid and liquid wastes from civil works, mechanical and
electrical installations, and workforce operations. Major waste sources include packaging, pipe and
metal offcuts, cement bags, paint containers, weldegjdues, scrap wood, oily rags, and domestic

refuse.

a7



Classification and Estimated Volume:

1 Hazardous WasteUsed oils, lubricants, paint residues, solvents, oily rags (low to moderate
volume)

1 NonHazardous Construction Wast8crap metals, concrete debris, plastics, timber, insulation
materials (moderate to high volume)

1 Sanitary/Domestic Wasté&onod scraps, paper, plastics (moderate volume)

1  WastewaterFrom equipment cleaning and concrete mixing (moderate volume)

Management Approach

Hazardous wastes will be securely stored in labeled, sealed containers and transported to licensed was
management facilities for proper disposal or recycling.-Narardous construction debris will be sorted

for reuse when possible (e.g., timber for faronk) or disposed of at authorized landfills. Concrete wash
water will be treated in sedimentation basins to prevent watercourse contamination. Sanitary waste from

workers will be managed through mobile toilets or septic systems.

3.6.3 Waste during Commissioning and Operational Phases

Types and Sources

Operational waste will arise from routine maintenance, equipment servicing, facility inspections, and
administrative activities. Common waste includes used filters, expired fire extinguishers, packaging
materials, used personal protective equipment (P&k),rags, spent lubricants, and general office

refuse.

Classification and Estimated Volume:

1 Hazardous WasteSpent lubricants, used filters, residues from gas leaks, contaminated PPE (low
volume but ongoing)

1 NonHazardous WastePaper, packaging, food scraps, plastic bottles, office waste (moderate
volume)

1 Sanitary WastelFrom staff and visitors (moderate volume)

1 Gaseous EmissionMinor methane leaks and emissions from-gagered generators (low but

controlled)

48



Management Approach

A comprehensive waste management plan will be enforced, including routine waste audits, source
segregation, and regular removal by certified waste contractors. Hazardous wastes will be stored
securely in ventilated areas and disposed of per NMDPRA and EESBgulations. Recyclable
materials such as plastics, paper, and metals will be collected separately for recycling. Gas emission:
will be continuously monitored via leak detection systems, and regular maintenance will help minimize

fugitive emissions.

3.6.4 Decommissioning Phase
Waste Types and Sources

At the conclusion of the depotdés operational |
waste volumes from the dismantling and removal of storage tanks, pipelines, dispensers, electrical
installations, and building structures. Additionalljaterials contaminated during operations and

residual gases will require careful management.
Classification and Estimated Volume

1 Hazardous WasteResidual gases trapped in pipelines, decontaminated processing equipment,
and chemical residues (moderate to high volume)

1 NonHazardous Wasteécrap metals, concrete debris, dismantled electrical parts, and demolition
waste from buildings (high volume)

1 Contaminated SoiPotentially impacted soil from leaks or spills during depot operation (volume

depends on site conditions)

Management Approach

Decommissioning activities will be carried out following a comprehensive waste disposal and site
rehabilitation plan. All pipelines and equipment will be thoroughly purged and flushed to remove
residual gases. Salvageable materials such as metal strastdresnks will be recovered for reuse or
recycling, while norrecyclable wastes will be transported to authorized disposal sites approved by
relevant government agencies. Contaminated soils identified during site assessment will be excavate
and treated dllowing environmental remediation standards. The site will subsequently be restored

through backfilling, grading, and-segetation to ensure it returns to a safe and stable condition.
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Table 3.2 Summary of Waste Management Strategy for thePG Dispensing Depot

Phase Waste Type Classification Expected Management Technique
Volume
Composting vegetation,
. Cleared vegetation,|Biodegradable |[Low to stockpiling topsoil for reuse,
Preconstruction . :
excavated soll Inert Moderate |local disposal of nomeusable
waste
Segregation of hazardous a
Scrap metal, used non-hazardous waste,
: : . Hazardous / |Moderate : .
Construction oils, oily rags, . recycling where possible,
. Non-Hazardousfto High . A
welding slag disposal via licensed
contractors
. Routine collection and
Spent lubricants, segregation, recycling of
: used PPE, Hazardous/ |Low to greg » recyciing
Operations . , materials, hazardous waste
contaminated filters/General Waste||Moderate
managed per regulatory
paper waste
protocols
Dismantled metal Equipment decontamination
... [lcomponents, residuiHazardous / |Moderate |salvage and recycling of
Decommissionin : . ) o
gas residues, Non-Hazardoug|to High |metals, soil remediation, anc
contaminated soils full site rehabilitation

3.7PROJECT SCHEDULE

The construction phase of the project is expected to last up to 12 months after all required permits anc
approvals have been obtained from the appropriate regulatory authorities. The detailed project timeline

will be finalized upon completion of the EIAgmess.

Following construction, performance and operational testing will be conducted, after which the facility
will commence full operations. The projected operational lifespan of the project is approximately 30

years, at the end of which the facility and itsoagsted infrastructure will be properly decommissioned.
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Table 3.3: Project Implementation Schedule for the ProposedPG Refilling plant in, Bodinga

LGA
\MonthH Project Phase / Activity H Responsibility |
1 PrOJ_e_ct moblll_zatlon _and kickoff meetings for the propolsB&® Project ManagerZAGR
Refilling plantin Bodinga
\ HSite confirmation, final land acquisition, and documentation HLegaI / Surveying Unit |
Baseline Environmental Impact Assessment (EIA) studies af
stakeholder consultations withBodinga community and Environmental Consultai
adjoining areas
. . . - Engineering Team /
Conceptual engineering design and preliminary approvals Consultants
Preparation, reporting, and submission of EIA report to the
2 Federal Ministry of Environment (FMEnNv) EIA Consultant ZAGR
| |Detailed engineering design bPG facility |Engineering Contractor |
Permit and regulatory applications (NMDPRA, KASEPA, Fir¢
Service, etc.) ZAGR Regulatory Team
\3 HEnvironmental approval and permit issuance HFMEnv /| NMDPRA |
\ HEquipment specification and initiation of procurement procei\Procurement Team |
Site preparation and vegetation clearing in line with approve| .. .
EIA mitigation measures Civil Works Contractor
4 Civil work§ including fencing, drainage systems, and foundal Civil Works Contractor
construction
\ HOff-site fabrication ot PG tanks, skids, and associated systetﬂOEM / Fabricator |
5 ||Structural construction of administrative block and control ro||Structural Engineer |
| |Installation of septic system, sump pits, and stormwater draif[Plumbing / Civil Team |
6 Installation of underground piping, electrical cabling, and senMechanical / Electrical
trenches Teams
Delivery of major equipment PG storage tanks, compressors Vendor / Lodistics Team
pumps) y
S Mounting and installation of storage tanks, skids, and casca(Equipment Installation
systems Contractor
Installation of firefighting systems and safety infrastructure ir
line with NFPA standards HSE / Safety Contractor
3 Installation of electrical systems, transformer, and standby MEP Contractors
generator
Finishing works for administrative block, offices, and utility -
(OOMS Building Contractor

9 |ITesting and dryun of all systems |[Commissioning Enginee

| IRecruitment and training of operational staff IHR / Technical Team |
In_spectlop and compliance checks by FMEnv, NMDPRA, an Regulatory Authorities
Fire Service

10 Final commissioning and system stapt OEM Engineers ZAGR

Operations Team
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\Month || Project Phase / Activity

| Responsibility |

\ ||Customer onboarding and demonstration of gas dispensing HCommercial Unit

11

Commencement of gas dispensing operations adtRi@&refilling

Operations Team

station
Final adjustments and troubleshooting '(I? perations / Maintenang
eam
112 |Full-scale operations and performance monitoring |ZAGR Management

Site documentation, regulatory reporting, and project etasge

QA/QC / Documentation
Officer

12-Month Project Schedule

Project mobilization and k-;koﬂ}
Land acquisition & documentation
Baseline EIA study | I
==

Design & approvals |
ElA submission to FMEnv |
Permit applications D —
Site clearing & preparation } oy
Civil works: drainage, fencing
Fabrication of tanks/skids }
Building construction } e
Plumbing & drainage systems} [s—s—]
Piping, cabling & trenches)
Equipment delivery }
Installation of tanks & skids
Firefighting/safety systems}
Electrical systems vﬂs'.an;
Building finishes }
Systems testing & dry run}t
Staff recruitmenttraining }
Regulatory inspections }
Final commissioning
Depot goes live}
Performance monitoring

Project closeout }

- LPG/CNG Depot (Tamburawa)

© o

oy

%,

Timeline

Figure 3.6: Gantt chart for the Project
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3.8 PROJECT DESIGN COMPONENTS

The proposed LPG Storage and Refilling Plant is designed with integrated operational, safety,
environmental, and support infrastructure to ensure efficient, safe, and environmentally sound

operations. The major components of the project design are ouihemad.

3.8.1 LPG Storage System

The storage system comprises hgylssure horizontal cylindrical steel tanks fabricated in accordance
with recognized industry standards. The tanks are mounted on reinforced concrete foundations and fittec
with pressure relief valves, level indicatoranpeerature gauges, emergency sbifitvalves, and ami
corrosion protection systems. The storage area is secured within a fenced enclosure with restrictec

access.

3.8.2 Gas Compression Unit

The facility includes higfpressure compressor units responsible for regulating and maintaining the
required pressure for LPG transfer and refilling. The compression system is automated and integratec
with a programmable logic control (PLC) panel for riiade monitoring of pressure, temperature, and

flow parameters. Safety interlock systems are installed to ensure automatic shutdown in the event of

abnormal operating conditions.

3.8.3 Cylinder Filling and Dispensing Unit

Designated filling bays will be provided for refilling LPG cylinders of various capacities, including 6
kg, 12 kg, 25 kg, and 35 kg. The dispensing system incorporates calibrated electronic filling machines,
leak-proof hoses, double nozzles, and automatetkering devices to ensure safe and accurate refilling
operations.

3.8.4 Truck Loading and Offloading Facilities

The plant design includes dedicated areas for tanker offloading and truck loading operations. These
facilities are equipped with higbressure transfer pipelines, grounding systems to prevent static
discharge, wheel stoppers, and spill containment measueahance operational safety during product

transfer.
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3.8.5 Fire Protection and Safety Systems

Comprehensive fire protection infrastructure is incorporated into the project design. This includes fire
hydrant s, portable fire extinguishers (dry <ch
systems, emergency shoiff valves, pressure reliefystems, and clearly marked emergency assembly

points and escape routes.

3.8.6 Control Room and Administrative Facilities

An administrative building will accommodate office spaces, staff welfare facilities, and a central control
room. The control room will house the PLC monitoring system, CCTV surveillance equipment,

communication systems, and emergency response coordit@iien

3.8.7 Utilities and Supporting Infrastructure

Supporting infrastructure includes a standby power generator, electrical installatiwite, loorehole
water supply, stormwater drainage channels, atwaikr separator, paved access roads, perimeter

fencing, security posts, and adequate lighting afetysaignage throughout the facility.

3.8.8 Environmental Management Features

Environmental protection measures integrated into the design include waste segregation and storag
facilities, spill containment structures, landscaped green buffer zones to reduce dust and noise, anc

proper drainage systems to prevent surface and grotedegatamination

Figure 3.7 Premises o th LPG Sttio
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CHAPTER FOUR

DESCRIPTION OF THE EXISTING CONDITIONS OF THE PROJECT
ENVIRONMENT

4.1 INTRODUCTION

This chapter provides a comprehensive overview of the study framework and field methodologies
employed for the Environmental Status Assessment of the proposed 200 metric tons Liquefied Petroleur
Gas (LPG) Storage and Refilling Plant along Birnin Kebbi Rod&bdinga Local Government Area of

Sokoto State. It presents the baseline environmental conditions of the project site and its immediate

surroundings prior to the commencement of any project activities.

The findings reported in this chapter are based on systematic field investigatisiis nieasurements,

and laboratory analyses carried out in accordance with the guidelines Bkdegal Ministry of
Environment The baseline survey was conducted during the wet season to capture representative
environmental conditions, with particular focus on key physical parameters such as air quality, soil
characteristics, surface and groundwater quality, ambient noise landlsneteorological conditions.
Biologicalc o mponent s within the projectds area of ir
sampling protocols and analytical procedures ensured the accuracy, consistency, and reliability of the

environmental data generated.

In addition, socieeconomic conditions and public health aspects within Bodinga community and
neighboring settlements were evaluated through a combination of literature review, administration of
structured field checklists, and Focus Group Discussions $ff@@h community members and key
stakeholders. This integrated methodology provides a holistic understanding of the existing
environmental and social context, forming the basis for evaluating potential impacts of the proposed
LPG facility.

4.2 BASELINE STUDY METHODOLOGY AND CHAIN OF CUSTODY

The Environmental Impact Assessment (EIA) for the proposed 200 metric tons Liquefied Petroleum Gas
(LPG) Storage and Refilling Plant opposite the Airport along Birnin Kebbi Road in Bodinga Local
Government Area of Sokoto State was conducted using anateédgand participatory study approach.
Baseline ecological and soesmvironmental data were collected through a combination of desktop
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reviews, structured field investigations, laboratory analyses, interviews, and stakeholder consultations.
This approach ensured a comprehensive understanding of existing environmental conditions,
incorporating technical assessments alongside inputs fraimaoaity members, relevant institutions,

and key stakeholders.

The primary baseline data collected formed the foundation for identifying and evaluating potential
environmental and social impacts associated with the proposed LPG facility. These assessment:
informed the development of appropriate mitigation measurdsyirating in the preparation of a
comprehensive Environmental and Social Management Plan (ESMP). Field investigations focused on
key environmental components, including ambient air quality, surface and groundwater quality, soil
characteristics, vegetationapping and health status, fauna resources, ®acivomic conditions, and

human health considerations.

Flora and fauna within the project area were documented through direct observations, auditory detectior
of animal calls, and indirect indicators such as tracks and remains. These data were analyzed to provid
a detailed account of species composition aralogjical characteristics. Soearonomic assessments

were conducted to capture community perspectives, concerns, and expectations through structurec
interviews, focus group discussions (FGDs), stakeholder consultations, and the administration of
questionaires to residents of Birnin Kebbi Road and nearby settlements. Field visits also targeted

sensitive receptors, including markets, schools, places of worship, and other public facilities within and

around the project site.

Primary data collection was carried out during the wet season, providing representative environmental
conditions for the site. To supplement these observations, validated secondary data from comparable
locations within the Sudan Savannah ecological zome imeorporated. This region is characterized by
relatively uniform climatic and ecological conditions, including distinct wet and dry seasons, consistent
temperature regimes, similar wind patterns, and comparable soil and vegetation characteristgs. Durin
periods of environmental stability, particularly the dry season, key parameters such as air quality, soil

properties, and hydrological conditions exhibit minimal spatial variation across the ecological zone.

Hydrological and soil conditions across the project area are relatively stable due to limited surface runoff
and low groundwater recharge during the dry season, resulting in minimal variation in pH, electrical
conductivity, total dissolved solids, and atliasic water and soil quality indicators. In the absence of
significant industrial activity or prominent topographical differences, the use of secondary data from
analogous sites within the same ecological and climatic context is considered approgriaiehble

for baseline environmental characterization.
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From a regulatory and begtactice standpoint, both national EIA guidelines and international standards
recognize the use of secondary data for baseline studies in areas with similar ecological, climatic, anc
anthropogenic characteristics, provided thae data are credible and unaffected by-secific
contamination. Accordingly, the combined application of primary field data and validated secondary
information provides a robust and reliable basis for predicting environmental impacts, planning
mitigation measures, and supporting sustainable development of the proposed LPG Storage and Refilling
Plant at Birnin Kebbi Road, Bodinga LGA.

4.2.1 Methodology Used for the Soci&conomic Study

The methodology adopted for the seeimonomic study of the propose®G Refilling plantin Birnin

Kebbi RoadBodingalLocal Government Area (LGA) @okotoState was designed to generate reliable,
representative, and communibtased data. The primary objective of the study was to establish the
demographi c, economi c, and soci al baseline <co
identify potental socieeconomic impacts that may arise during the construction and operational phases
of the projet. The information obtained provides the basis for impact assessment, mitigation planning,

and the development of appropriate stakeholder engagement strategies throughout the project life cycle

The study area was defined to coBamin Kebbi Roadand surrounding settlements located within an
approximate &ilometre radius of the propos&dPG project site. These communities were selected
based on proximity to the project location and the likelihood of direct or indirect interaction with project
activities. The communities share broadly similar s@wonomic characteristics, including
predomirantly agrarian and informal economic livelihoods, limited public infrastructure, and strong

social cohesion based on extended family and communal systems.

A stratified random sampling technique was adopted to ensure adequate representation of the stud
population. Each identified community within the study area was treated as a stratum, and households
were randomly selected within each stratum to captuersivhouseholtevel perspectives. Based on

local estimates and key informant inputs, the total number of households within the study area was
estimated, and a sampling ratio of approximately 10 percent was applied in line with standard socio
economic resmch practice. This approach ensured that the sample size was sufficient to reflect

prevailing socieeconomic conditions while remaining manageable for detailed field assessment.

Greater representation was allocate8itmin Kebbi Roadas the immediate host community where the
proposedLPG facility is located, while surrounding communities received proportionate allocations

based on estimated population size and proximity to the project site. This proportional distribution was
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intended to reflect both potential exposure to project impacts and population distribution within the area

of influence.

Data collection was carried out using a structured household questionnaire designed to capture botf
quantitative and qualitative information. Key thematic areas covered included household composition,
age and gender structure, educational attainmentioadi@ffiliation, primary and secondary economic
activities, income sources, housing characteristics, and access to basic services such as water suppl
sanitation, electricity, and healthcare. Additional sections of the questionnaire assessed community
awareness of the proposddPG project, perceptions of potential benefits and risks, expectations
regarding employment and infrastructure development, and willingness to participate in ongoing
consultations. Opeanded questions were included to allow respondents to freely expregsnsonc

expectations, and suggestions.

Primary data collection was conducted through faeface interviews with adult household
representatives, preferably household heads or senior members aged 18 years and above. The fieldwo
was undertaken by trained enumerators fluent in the local lgeguender the supervision of field
coordinators responsible for quality control and logistical coordination. Enumerators received training
on ethical research conduct, including voluntary participation, informed consent, and confidentiality.
Responses wenecorded manually, and supplementary field notes were taken where clarification or

contextual interpretation was required.

To ensure data quality and consistency, completed questionnaires were reviewed daily by field
supervisors, and any gaps or unclear responses were addressed promptly througip fioiteractions

within the communities. After completion of fieldwork, datere coded and entered into Microsoft
Excel before being transferred to statistical software for analysis. Descriptive statistical techniques,
including frequency distributions and percentage analysis, were used to summarize and interpret the
sociceconome characteristics of the study area.

The study was conducted in accordance with accepted ethical standards. Verbal informed consent wa
obtained from all respondents prior to participation, and approvals were sought from relevant community
leaders before commencement of field activities. i€lpdtion was voluntary, no incentives were

provided, and all information collected was treated as confidential and used solely for environmental

assessment and development planning purposes.

Some limitations were encountered during the study, including the absence of formal population records
at the community level, which required reliance on estimates validated through local leaders and key
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informants. In addition, seasonal mobility associated with farming and informal economic activities
limited access to some adult respondents during the survey period. Despite these constraints, th
methodology adopted and the data obtained provide a el sufficiently robust socieconomic
baseline for assessing potential social impacts and designing appropriate mitigation and managemer

measures for the proposeBG Refilling plantin Birnin Kebbi RoadBodingalL GA.

4.2.2 Literature Review

Relevant literature applicable to the project area was reviewed to support the baseline environmenta
assessment for the propoddRiG refilling plantin Birnin Kebbi RoagdBodingalLocal Government Area

of SokotoState. The review covered existing studies, reports, and publications related to air quality,
water resources, soil characteristics, noise environment, climatic parameters (temperature, humidity, anc
rainfall), topography, geology, hydrogeology, ecologia@nditions, and the soceconomic
characteistics of communities within the project area. The purpose of the literature review was to
establish a background understanding of the environmental setting, identify ecological attributes of the
area, and support the interpretation of field data, pdatiguwith respect to the composition and

distribution of flora and fauna and other ssfgecific environmental features.

4.2.3 Field Survey

Field surveys and sample collection were undertaken to generate primary baseline data for the
Environmental Impact Assessment of the propdde@ project. The field activities were designed to
achieve the following objectives:

1 Identification of sensitive environmental and social receptors within and around the project site
in Birnin Kebbi Road

f Reconnaissance surveys to gain a general understanding of the physical and environmental
characteristics of the project location.

1 Identification of ecologically sensitive areas and important species of flora and fauna present
within the study area.

1 Identification and gewoeferencing of environmental sampling locations.

1 Assessment of proposed project activities and their potential interactions with environmental
components such as soil, water, air, vegetation, and fauna.

1 Collection of relevant environmental samples from within and around the project area for

laboratory analysis.

59



4.2.4 Methods of Sample Data Collection

Environmental samples were collected from representative locations within the study area during the
field survey period irDecember2025. Water and soil samples were collected from selected points
around the project site and transported to an accredited laboratory for analysis. The geographic

coordinates of all sampling locations were recorded to ensure accuracy and reproducibility.

Ambient air quality and noise level measurements were conducted at four locations within the project
area, with an additional control point established outside the zone of direct project influence. Similarly,
soil samples were obtained from four locatianthin the study area and one control location to provide

comparative baseline data.

Surface water samples were collected from nearby surface water bodies within the Biroad&ebbi
Road Bodinga environment that are representative of local hydrological conditions. Groundwater
samples were obtained from functional boreholes located within and around the project area, while

municipal water samples were collected where applicable to assess exatngjuality conditions.

All collected samples were analyzed at 8ekotoState Ministry of Environment laboratory 8okoto

State. In addition to laboratory sampling;site assessments were conducted to evaluate the physical,
chemical, geological, topographical, and geophysical characteristics of the project area. These
assessments provided essential baseline informationumolerstanding existing environmental
conditions and for predicting potential impacts associated with the construction and operation of the

proposed_PG refilling station.

Noise Levels

Noise measurements were carried out using a dosimeter at multiple locations and elevations within the
study area. A sound level meter with three selectable measurement ran@sdB050 100 dB, and

80i 130 dB) was used. After powering on the device,abgropriate range was selected via the range
button. The instrument was held approximately 3 meters above ground level, allowing the microphone
sensor to capture ambient noise. The noise levelmgadexpressed in decibels (dBere displayed on

an LCDscreen.

Additional detection for noise, vibration, and air parameters was conducted using specialized handheld
meters. These devices provided continuous digital readings for the respective parameters. Soil and wate
samples were collected in properly labeled coets, stored under suitable conditions, and transported

to the laboratory for further analysis. Concentrations of metals and inorganic and organic constituents
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were determined using colorimetric and titrimetric methods in accordance with the American Public

Health Association (APHA) standard procedures.

Air Quality

Air quality monitoring employed a multifunctional handheld smart sensor equipped with
electrochemical, infrared, and metal oxide semiconductor (MOS) sensors. Sampling was conducted a
various strategic points within the project area during the dry seasttnmeasurements taken at
breathing zone height (approximately 1.5 meters above ground level) under prevailing weather

conditions.
Parameters and measurement methods included:

f Particulate Matt MeaGRMed amd mPNErogyams per
laser light scattering sensors integrated within the handheld device.

1 Met hane Dét€tdd Ysing a methaspecific nondispersive infrared (NDIR) sensor
calibrated for natural gas concentrations.

1 Ox vy g e nMdasdred as a percentage of volume using an electrochemical sensor to monitor
oxygen levels.

1 Car bon Di o Mondoed if ga®s pgr million (ppm) using an NDIR sensor suitable for
ambient outdoor air assessment.

1 Total Volatile Organic Compounds (TVOCSs):Detected in parts per billion (ppb) or milligrams
per cubic meter (mg/m3) using photoionization detectors (PID) or MOS sensors.

1 Formaldehyde (HCHO): Measured via an electrochemical sensor with detection sensitivity
down to 0.01 ppm.

1 Carbon Monoxide (CO): Measured in ppm using an electrochemical sensor withtireal
display and alarm capabilities.

1 Hydr ogen Su lDethcted a low pgm I18vEls using a suléetective electrochemical
sensor.

1 Gamma Radiation: Where available, ambient radiation was measured using a é¢idier
counter, expressed in microsieverts per hou

1 Electromagnetic Fields (EMF): Measured with internal antennas detecting electric field
strength and magnetic flux density in microteslas (UT) or milligauss (mG).

T Ammoni a Medsbred)using an electrochemical sensor with detection limits typically in
ppm.
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1 Halogenated Compounds (e.g., chlorine, brominePetected using mulyas sensor modules

sensitive to halogens when available.

At each monitoring point, measurements were recorded for a minimum duration of three minutes, with
manual data recording where necessary. Results were evaluated against the Federal Ministry o
Environment (FMEnv) Ambient Air Quality Standards, World He&@htiganization (WHO) Air Quality
Guidelines, and Occupational Exposure Limits (OELS) to assess compliance and potential health risks.
Data quality was assured through crosferencing with concurrent meteorological observations
including wind speed and @iction, relative humidity, and temperature collected using a handheld

weather meter.

Water Samples

Surface water samples were collected from nearby drainage channels and seasonal surface runo
pathways within the vicinity of the proposed LPG Refilling StatioBiatin Kebbi Road to evaluate
existing water quality conditions and determine their suitability for domestic use, irrigation, and
protection of the surrounding terrestrial and aquatic environment. The sampling locations were selected
to represent potential upstream andvdstream influence zones relative to the project site, particularly

in relation to storrawater discharge and possible accidental spill pathw&gsipling was conducted

using a clean plastic bailer at mi@pth locations, avoiding stagnant areas to minimize sediment
contamination. The samples were stored ingheaned polyethylene bottles, with some acidified using
nitric acid to preserve metal demt, and kept refrigerated at 4°C until laboratory analysis. The
parameters analyzed included pH, turbidity, total dissolved solids (TDS), total suspended solids (TSS),
dissolvedoxyge ( DO), bi ochemi cal oxygen demand (BOD
ions (sodium, potassium, calcium, magnesium), nitrate, phosphate, chloride, sulfate, coliform bacteria

counts, and heavy metals.

Groundwater quality assessment involved sampling from existing boreholes located wikiiionaeter

radius of the project site. Before sample collection, stagnant water was purged by pumping the borehole
for 10 to 15 minutes to ensure representativefaguater. Samples were collected in clearrilsted

bottles, using separate containers for physicochemical and microbiological analyses. All samples were
properly preserved, labeled, and transported under cold chain conditions to the laboratorysAnalyse
covered physical parameters (color, odor, temperature), chemical constituents (pH, hardness, TDS
chloride, sulfate, nitrate), heavy metals, and microbiological indicators including total and fecal
coliforms, following the American Public Health Assomat(APHA, 2017) standard protocols.
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Additionally, samples of treated municipal water were collected to evaluate compliance with World
Health Organization (WHO) drinking water standards. Tap water sampling followed standard protocols,
including flushing the tap fori® minutes prior to colléon in steilized, sealed containers. Analyzed
parameters included residual chlorine, electrical conductivity, pH, TDS, major anions and cations, total
coliform bacteria, and heavy metals, employing methods such as titrimetry, flaroemplry, and

spectophotometry.

Soil Sampling

Soil sampling was carried out to establish baseline physicochemical properties and detect any potentia
contamination within the topsoil and subsoil layers of the project area. Composite soil samples were
collected from multiple locations inside and arotinel proposed project site at depths of®cm and

15130 cm using a stainlesteel auger. At each sampling point, two subsamples were taken in a
triangular pattern, combined, and homogenized imilstglastic containers before labeling. Each

composite ample was then analyzed separately for the two depth intervals.

Samples were stored under cool, dark conditions to preserve integrity during transportation to an
accredited laboratory. Analytical parameters included soil pH, electrical conductivity (EC), total organic
carbon (TOC), nitrate, phosphate, sulfate, ancctsdeheavy metals (lead, cadmium, zinc, iron, copper,

chromium). Additionally, cation exchange capacity (CEC) was determined. The analyses employed
methods such as atomic absorption spectroscopy (AAS), ultraviolet (UV) spectrophotometry, and

standardizedail digestion techniques.

4.2.5 Preservatiorand Transfer of Samples

The sample preservation techniques adopted for this study followed the Department of Petroleum
Resources (DPR) guidelines as outlined in Table 4.1. All samples were stored in appropriate preservatior
containers and conveyed to tBekotoState Ministry of Environment Pollution Control Laboratory,
where they were kept in freezers maintained at prescribed temperature ranges for subsequent analysi
Samples designated for microbiological examination were stored under refrigerated corfatimas.

4.2 summaries the analytical methods and laboratory equipment used for the analysis of soil and water

samples.
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Table 4.1: DPRRecommended Preservatives for Various Water Quality Constituents Used by

the Laboratory

Parameter Vcr?)ligrlljér?r?ll) Container| Preservation Method Hol\lltlj?r)l(igm;gr]io d
oH 35 P.G g?eol at4°C/ Detecton| o\
2 |Electrical Conductivity [[100 IP,G  |Cool at 4°C |24 hours |
3 J/colour 50 IP,G  |Cool at 4°C |24 hours |
4 Jodour 1200 IP,G  |Cool at 4°C |24 hours |
5 |[Turbidity [100 P, |Coolat4°C [7 days |
6 Total Dissolved Solids 50 P, G Filter on site, cool at 4°¢24 hours
__||(TDS) ’ '
7: ;I'_lc_)gg)Suspended Solids 50 P, G Filter on site 6 months
8 |[Total Hardness 100 P,G S; ol at 4A( 7 days
@\Acidity and Alkalinity HlOO \P, G HCooI at 4°C H24 hours |
\S alinity (al50 P, G [None required |7 days |
Chemical Oxygen

Demand (COD) 50 P,G 2 mli H SO 7 days
[B)igcge;nigaé Ox;(/ggno D 1000 P,G Refrigeration at 4°C |6 hours
13][Surfactants (MBAS) 250 IP,G  |Cool at 4°C [24 hours |
\Dissolved Oxygen (DO) H300 HG only HDetect on site HNo holding |
15 |[Ammonia 400 P, G Cool at 4A( 24 hours
- pH <2

. Cool at 4A(
i Oil and Grease 1000 G only HCl to pH < 2 24 hours

. Cool at 4AC(
ENltrate ( NO|100 P,G oH < 2 24 hours
\S ul phate ( SH50 \P, G HCooI at4°C H? days

Carbonate (
19|C O and Bi c|i P,G None specified i
__ICHCO )
i Cyanides 500 P, G gﬁollzat 4°C, NaGH to 24 hours
. " 40 mg HgCcCl
2_1 Phosphorus | I cool at 4°C 7 days
Cool at 4A(
22 ||[Phenolics 500 Gonly |pH < 4, 1 ¢|24 hours
litre

\Chromium HlOO HP G HH N O to pH Hl |
\Arsenic HlOO HP G HNone specified H6 months |
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Parameter Vgﬁmjelr((eril) Container|| Preservation Method Hol\l/(lj?r)l(ém;errr]io d
[25]/cadmium 1100 IP,G  |[None specified |6 months |
[26]/Cobalt i IP,G  |[None specified |6 months |
[27][Copper i IP,G  |INone specified |6 months |
\Iron Hl HP G HNone specified HG months |
|Mercury HlOO HP G HF il ter, HN d\38 days (glass)|
30]Lead [100 IP,.G |HNO t o pH]6months |
[31][Nickel 1100 IP,G  |None specified |6 months |
[32]zinc 1100 IP,G  |None specified |6 months |
[33]vanadium 100 IP,G  |INone specified |6 months |
\Calcium HlOO HP G HNone required H? days |
\Magnesium HlOO HP G HNone specified HG months |

Where P = Plastic andG = Glass

Table 4.2: Summary of Analytical Methods and Equipment Used in Laboratory Analysis of Soil
and Water Samples

SN[ Parameters Determined | Equipment / Analytical Technique |
1 |pH lJENCO UC Meter 6100 |
2 |[Temperature IJENCO UC Meter 6100 |
\Electrical Conductivity (uS/cm) HHanna HI Conductivity Meter |
\Salinity (% or ppt) HSaIinometer |
5 |Dissolved Oxygen (mg/L) DO Meter / Winkleros Met|
6 |[Transparency (m) |Secchi Disc |
7 |Grain Size Distribution |Granulometry and Sedimentation Methods |
(BloBcgeglcafl Ox;r/Tg];Sn/ Dfr;wand HACH BOD Trak

9 [Ammoni um ( NH , INessl erds Reagent Method
10JNi t rate (NO , [Phenol Disulphonic Acid Method

\S ul phate (SO | HTurbidometric and Photometric Methods
\Total Hydrocarbons (THC, mg/L) HCapiIIary Gas Liquid Chromatography (GLC)

14 Aliphatic and Aromatic
Hydrocarbons (mg/L)

\Total Organic Carbon (TOC, %) HGraphite Furnace Method and Gravimetric Analysis |
\Total Nitrogen (N, %) HGraphite Furnace Method and Gravimetric Analysis |

|
|
11]Phosphate (PO j]Colorimetric Method using Molybdenum Blue |
|
|

Gas Chromatographiass Spectrometry (QGAS)

\Total Dissolved Solids (TDS, mg/HGravimetric Method (Drying to Constant Weight)
18] Total Suspended Solids (TSS, md/Gravimetric Method (Drying to Constant Weight)
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\ Parameters Determined H Equipment / Analytical Technique |

Atomic Absorption Spectrophotometer (UNICAM 939
Heavy Metals (mg/L or ppm) after Acid Diggstion i i ( :

[20]/Soil Moisture Content (%) |Gravimetric Method (Drying to Constant Weight) |
[21[Soil Permeability |Falling Head Permeability Test |
|

|Exchangeable Cations (mg/L) HAtomic Absorption Spectrophotometry after Digestion

4.2.6Sampling Points

The sampling programme was designed to adequately capture all environmental and ecological
components specific to the project site. Environmental field investigations and sampling were conducted
within a 600 m radius of the project location, while the @@cbnomic assessment and surface water

sampling covered a broader area of influence extending up to a 3 km radius.

Further details of the sampling approach are provided below. Figure 4.4 illustrates the spatial distribution
of sampling locations within the project area for air quality and noise level measurements, which were
conducted at the same points, except forewaamples that were collected from designated locations.

Tables 4.3 present the geographic coordinates of the sampling points together with the corresponding

laboratory analytical results.

Table 4.3sampling coordinates

Code Latitude Longitude
ZAGRAQ/SS1 |12.8828 5.1659 2:24pm
ZAGRAQ /SS2112.8835 5.1671 2:44pm
ZAGRAQ/SS3 112.8831 5.1684 3:02pn
ZAGRAQ/SS4 112.8824 5.1667 3:22pm
ZAGRAQ/SS5 112.8839 5.1678 3:43pm

4.3CLIMATE

The proposed LPG Refilling Station is located along Birnin Kebbi Ro&ddingalocal Government
Area of Sokoto State. The project area lies within the Sudan Savannah ecological zone of northwesterr

Nigeria and experiences a hot tropical continental climate characteristic of the region. Climatic data for
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this assessment are derived from ldegn records provided by the Nigerian Meteorological Agency,
representing the 1992020 climatological normal period, in accordance with standards of the World
Meteorological Organization. These records provide ablelidaseline for understanding seasonal

variations and their implications for the construction and operation of the LPG facility.

Temperature

Sokoto is one of the hottest regions in Nigeria, with extreme dry season temperatures and a pronounce
harmattan influence. During the months of March to May, daytime temperatures typically range between
40°C and 44°C, occasionally peaking above 45°Coirast, mornings during the harmattan season of
December and January may experience temperatures as low as 15°C to 18°C, while afternoons remai
warm. The mean annual temperature in the area generally falls between 28°C and 32°C. These higl
temperaturesra important for the safe handling and storage of LPG, as elevated heat increases vapour
pressure in tanks and cylinders. To mitigate this risk, the facility design will include pressure relief
valves, appropriate tank spacing, hesgistant materials, aduate ventilation, and worlest protocols

for personnel to prevent heaglated occupational hazards.

Humidity

Relative humidity in Sokoto exhibits distinct seasonal variation. During the dry season, humidity levels
are low, typically ranging from 10% to 30%, while the wet season, between June and September, see
higher levels of around 60% to 85%. Low humidity ditions increase the potential for static electricity,
which poses an ignition risk in areas where LPG is handled. All metallic tanks, pipelines, and equipment
will therefore be properly grounded and bonded during construction and operations. Convigrsaly, h
humidity during the wet season can accelerate corrosion of storage tanks, valves, and structural support:
Anti-corrosive coatings, corrosigesistant materials, and routine inspection and maintenance programs

will be implemented to maintain lortgrm structural integrity.

Rainfall

Rainfall in Sokoto is concentrated in a short wet season from June to September, with total annual
precipitation ranging from approximately 600 mm to 800 mm. August typically experiences the highest
rainfall intensity. Intense rainfall events can genesatéce runoff, soil erosion, and localized flooding,
especially on exposed or poorly compacted surfaces. The LPG station design incorporates an efficien
drainage system, paved operational areas, and erosion control measures to prevent water accumulatic

and ensure safe operation throughout the facil
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Wind Speed and Direction

Wind speed and direction in the project area are important factors affecting the dispersion of accidental
gas releases. Average wind speeds generally range from 2 to 6 m/s, with dry season winds predominantl
from the northeast due to the harmattan, ant sgason winds coming from the southwest. These
patterns guide the placement of ventilation systems, gas detectors, emergency venting points, and sta
shelters to ensure safety, while structural elements such as signage and lighting are designexhtb withst

occasional gusts.
Atmospheric Pressure

Atmospheric pressure in Sokoto remains relatively stable, varying between 1008 and 1013 hPa. These
moderate variations are accounted for in the calibration of pressos#ive equipment, safety valves,

and dispensing systems to ensure reliable operation.
Visibility

Visibility in the area is highly seasonal; during the harmattan period, dust haze can reduce visibility to
less than 1,000 metres, while in the wet season, clarity often exceeds 10,000 metres. The facility desigt
addresses these challenges with adequgttéinp, reflective signage, and clearly marked traffic routes

to maintain operational safety.
Ultraviolet Radiation and Sunshine Duration

Sokoto experiences high levels of solar radiation and extended sunshine hours, averaging between 3,0C
and 3,200 hours annually. Prolonged solar exposure can increase the temperature of tanks, pipelines, al
other outdoor equipment. To mitigate these asfethe LPG facility will utilize UVresistant materials

and coatings, provide shaded operational areas where necessary, and incorporatffememggolar

powered systems for auxiliary applications such as lighting, security, and monitoring. Theseesiea

ensure the safe operation and longevity of the infrastructure while promoting sustainable energy use.
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Climate Profile of Bodinga, Sokoto State

Weather Conditions Near the Proposed LPG Refilling Station Along Birnin Kebbi Road

Temperature

AT Dry Season: 40°C - 44°C ‘ Dry Season: 10% - 30%
AA Harmattan Mornings: 15°C - 18°C 6 Wet Season: 60% - 85%
Average: 28°C - 32°C ‘ J
) -

Wind Speed & Direction
June - Sept:
600 - 800 mm
Annually

‘ ‘ @ = NE Winds (Dry Season)
a' SW Winds (Wef éeason) .
Atmospheric Pressure |$|b|l|ty ks
n = 4
T i . X 1008-1013hPa | ﬁg -

Figure 4.1 Climate Profile of Bodinga LGA

4.4 HYDROLOGY AND TOPOGRAPHY

Hydrology

The proposed Liquefied Petroleum Gas (LPG) refilling station is located along Birnin Kebbi Road within
Bodinga Local Government Area of Sokoto State, situated in the -aeichito subhumid Sudan
Savannah zone of northwestern Nigeria. The hydrology of the area is strongly influenced by seasonal
rainfall, ephemeral surface drainage channels, and groundwater recbanggled by the underlying
basement complex geology.
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Rainfall in the region is highly seasonal, occurring mainly between May and September, with peak
precipitation typically recorded in August. Annual rainfall generally ranges from approximately 700 mm
to 1,000 mm, largely as shattiration, highintensity sorm events. These conditions generate rapid
surface runoff, particularly over compacted lateritic soils, paved areas, and road networks, increasing

the risk of localized flooding and soil erosion where drainage is insufficient.

Surface drainage is dominated by temporary streams and seasonal flow paths that convey runoff during
the rainy season. These ephemeral channels are part of the wideli Sbladieova river system within

the HadejidJ amadar e basin. H e eesuly in briafi botfirdehse floesy camyings ¢
sediments across lelying areas. During the dry season, most surface channels remain dry, highlighting
the absence of perennial water bodies directly within the project site and underscoring the need for robus

stormwater management measures.

Surface water resources are generally limited and primarily associated with seasonal ponds, minor
irrigation channels, and agricultural water storage structures. The gently undulating terrain causes runoft
to accumulate in natural depressions, which caulren temporary waterlogging if not properly
managed. The regional slope directs surface flow predominantly toward thewssttha critical
consideration for the design of site drainage and spill containment measures to presisnhoffration

of pdlutants.

Groundwater recharge is relatively low and occurs mainly during the wet season via infiltration of
rainfall. Local aquifers are unconfined to seconfined, hosted within weathered and fractured
basement rocks, including granites and gneisses. Boreholesasethe primary source of groundwater

for domestic and agricultural use in surrounding communities. Consequently, the protection of
groundwater quality is a priority for the LPG facility to prevent contamination from hydrocarbon leaks,
accidental spillsand improper waste management.

The design of the LPG refilling station will therefore incorporate comprehensive hydrological
management measures, including perimeter drains, lined channels, and controlled discharge points fo
stormwater. Spill prevention and containment strategies asctoncrete hardstands, bunding, and
impermeable surfaces around LPG handling areas will safeguard both surface and groundwatel

resources.
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Topography

The topography of the proposed LPG refilling station site along Birnin Kebbi Road is generally gentle
and undulating, with minor variations in elevation. Field observations and topographic data indicate that
ground levels range from approximately 467 M4 m above mean sea level, resulting in an elevation

difference of less than 4 m across the site.

Contour patterns reveal a smooth gradient without steep or abrupt slopes, favorable for construction anc
natural drainage. Higher ground occurs in the northern and northeastern portions of the site, while the
southern and southwestern sections are relgtlever, facilitating natural surface runoff toward the

southwest in alignment with regional drainage patterns.

Spot height measurements and field inspections confirm the absence of steep terrain, landslide risk, o
significant erosion features. Existing shallow channels and culverts in the surrounding area indicate

ongoing management of surface water flow, paréidylduring the rainy season.

The relatively flat terrain is advantageous for construction and operation of the LPG facility, reducing
the need for extensive earthworks and supporting efficient drainage design. Nevertheless, grading,
stormwater management, and erosion control meastilielse implemented to prevent ponding, soil

erosion, and runoff accumulation during periods of intense rainfall

4.6 GEOLOGY AND HYDROGEOLOGY
Geology and Hydrogeology

The proposed LPG refilling station along Birnin Kebbi Road, withadingaLocal Government Area

of Sokoto State, is located on the Precambrian Basement Complex that underlies much of northwestert
Nigeria. The local geology is characterized by crystalline igneous and metamorphic rocks, including
granites, gneisses, migmatitesgachists. These formations are typically hard and compact, with low
primary porosity and limited permeability. Over time, weathering has produced a thin to moderately
thick layer d overburden, predominantly composed of lateritic and sandy clay soils, whose depth varies

according to topography and the intensity of weathering processes.

In the immediate project area, neaarface soils are mainly reddibinown laterites underlain by
weathered and fractured granite and migmatitic gneiss. These lateritic soils, enriched with iron oxides,
generally possess moderate to high bearing capatiking them suitable for supporting LPG

infrastructure, including storage tanks, pump islands, compressors, and internal access pavements. Tt
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underlying weathered and fractured basement rocks introduce secondary permeability, which plays a

key role in the occurrence and movement of groundwater in the area.

Hydrogeologically, the site is underlain by a crystalline basement aquifer system in which groundwater
is stored and transmitted primarily through fractures, joints, and weathered regolith rather than inter
granular pores. As a result, aquifer distributieriocalized and discontinuous, with borehole yields
largely dependent on fracture connectivity and the thickness of the weathered layer. In similar basemen
terrains aroun@odinga, groundwater is generally encountered at depths of 15 to 50 metregiahdth

sufficient for domestic and smadtale commercial purposes.

The intact basement rocks exhibit very low permeability, limiting widespread infiltration under normal
conditions. Groundwater recharge occurs mainly during the rainy season, when rainfall percolates
through weathered zones and fracture networks. Surdaoéf predominantly follows the regional slope

toward the southwest, particularly during periods of intense rainfall.

From both an environmental and engineering perspective, the geological and hydrogeological
characteristics of the project area provide several advantages while highlighting key considerations. The
competent basement formations offer a stable foundatiomefry infrastructure, minimizing risks of
settlement or structural failure. However, the fractured nature of the aquifers means that accidental spills
or leaks of LPG condensates, oils, or other hydrocarbons could migrate through subsurface fractures an

potentially impact nearby boreholes or shallow wells used by local communities.

To mitigate these risks, all LPG storage tanks, foundations, and pipelines will be designed with
reinforced containment systems to prevent subsurface seepage. Concrete hardstands, bund walls, al
lined drainage channels will isolate operational areas tr@nsurrounding subsurface environment.
Groundwater monitoring points will be established around the facility to detect any potential
contamination early, while site grading and stormwater management structures will direct runoff away
from identified rechege zones and existing water supply sources, ensuring both operational safety and

protection of local water resources.
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Figure 4.2: Geological Mapof Nigeria (NGSA 2010).

4.7 AMBIENT AIR QUALITY ASSESSMENT

Based on fielebased air quality monitoring carried out for the propdse® facility in Birnin Kebbi

Road Bodinga Local Government Area ofSokoto State, Table 4.4 presents the wet season
concentrations of the assessed air quality parameters. The measurements reflect baseline atmosphe
conditions within the project area and provide a basis for evaluating potential impacts associated with
LPG storage and dispensing activities. The recorded values were compared with relevant Federal
Ministry of Environment (FMEnv) regulatory limits and World Health Organization (WHO) guideline
standards to determine compliance and to inform appropriate enent@management and mitigation

measures for the project.

Table 4.4 Ambient Air Quality and Noise Levelround the Project Area

S/N | Parameters UNIT POINT POINT POINT POINT CONTROL
1 2 3 4 POINT

1 Latitude N 12.5554.8 |12.936941 12.9365983 12.936598 12.9409033
2 Longititude E 5.11118.6 5.1965733 5.19717335 5.19717331 5.1959683
3 Ozonegas ppm 0.001 0.002 0.010 0.003 0.001

(Gs)
4 Phosphinegas ppm 0.00 0.00 0.00 0.00 0.00

(pHs)
5 Sulphur (IV) Oxide [ppm 0.1 0.6 0.0 0.1 0.1

(SQ)
6 EtheneOxide ppm 0 0 0 0 0
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CoHa)

7 Nitrogen (V) Oxide |ppm 0.2 0.0 0.0 0.3 0.3
(NOy)

8 HydrogenChloride |ppm 0.2 0.2 1.3 0.1 1.8
(Hcel)

9 HydrogenCyanide |ppm 0.000 0.000 0.000 0.000 0.000
(HCN)

10 ChlorineGas ppm 0.1 0.1 0.1 0.1 0.0
(Cly)

11 AmmoniaGas ppm 0 0 0 0 2
(NHs)

12 Carbon (Il) Oxide [ppm 1 3 1 1 6
(CO)

13 Carbon (iv) Oxide [ppm 407 437 408 431 460
(CO)

14 EX ppm 0 0 0 0 0

15 PM:5 ps/cm 24 20 22 27 29

16 PMuo ps/cm 31 26 28 35 37

17 PMy,o pusicm (8 5 3 6 8

18 Relative humidity  |% 22 22 23 23 22

19 | Temperautre °C 31.6 32.0 31.8 32.0 31.7

20 Wind Speed m/s 1.3 0.7 0.0 0.4 15

21 HCOH mg/n¥  |0.008 0.009 0.006 0.007 0.007

22 TVOC mg/m¥  |0.015 0.015 0.013 0.013 0.011

23 HydrogenSulphide |ppm 0.000 0.000 0.000 0.000 0.000
(H2S)

24 SoundLevel dB 53.5 51.5 51.4 45.9 59.8

25 Methanegas (CHs) |ppm 0 0 0 0 0

26 AQI - Excellent Excellent Excellent Excellent Excellent

Discussion of Ambient Air Quality and Noise Results

Temperature (°C)

Ambient temperature across the monitoring locations ranged3¥to8iC to 32.0°Cwith an average of
approximately31.8°C. These values are typical of the sarid climatic conditions of Sokoto State and

fall within normal environmental limits. While not environmentally hazardous, elevated temperatures
are operationally significant for LPG facilities due to their influeasesapour pressure within storage
tanks and cylinders. Appropriate tank design, ventilation, and presdigesystems are therefore

essential.

Relative Humidity (%)
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Relative humidity values ranged frdf% to 23%, indicating dry atmospheric conditions characteristic
of the Sudan Savannah region. These values are environmentally acceptable; however, low humidity
conditions may enhance electrostatic charge buildup. Proper grounding and bonding of metallic

componentsvill therefore be required during LPG handling and operations.
Ozone (O , ppm)

Ozone concentrations ranged fron001 to 0.010 ppm which are very low and well below
recommended ambient air quality limits. This indicates minimal photochemical activity and confirms

low atmospheric reactivity within the project area.
Sul phur Oxides (SO , ppm)

Sulphur oxide concentrations ranged fr@® to 0.6 ppmacross the sampling points. While most
locations recorded low values, the slightly elevated value at one point may be attributed to minor
combustion sources such as vehicular emissions. Overall, the levels do not indicate significant sulphur

related pollgion.
Nitrogen Dioxide (NO |, ppm)

N O concentr at0i0oor0s8 ppmavithgsleghily Higheo vialues observed at Points 4 and
the control location. These concentrations are low and likely associated with vehicular movement along

Birnin Kebbi Road. All values remain within acceptable ambient limits.
Carbon Monoxide (CO, ppm)

CO concentrations ranged franto 6 ppm with the control point recording the highest value. These
levels are within permissible limits and reflect minor contributions from incomplete combustion sources

such as vehicle exhausts. No significant CO pollution was observed.
Carbon Dioxide (CO , ppm)

CcoO | ev el s407 ta487pprdat pfojeat lotations, while the control point recordéd ppm
These values are consistent with normal atmospheric background concentrations and indicate good ai

mixing with no evidence of localized accumulation.

Particul ate Matter (PM . , PM ., PM . Og/ mj)
PM . concent r 20ttd 2@ pggm3 r avin g ¢ @ P Mo 26 to Bsaug/m3acdossfthe o m
project area. The control point recorded sligh

due to roadside dust and v 8to8 jgimP Ehese \aloes are within e s .
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acceptable limits but reflect typical dsgason dust conditions in Sokoto. Dust suppression measures

will be required during construction.
Total Volatile Organic Compounds (TVOC, mg/m3)

TVOC concentrations ranged frad011 to 0.015 mg/mindicating very low levels of volatile organic
pollutants. This suggests minimal influence from hydrocarbon or industrial sources and establishes a

clean baseline for future monitoring.
Formaldehyde (HCOH, mg/m?3)

Formaldehyde concentrations ranged fi@®06 to 0.009 mg/m3awhich are low and within acceptable
environmental exposure limits. These values indicate negligible indoor or outdoor emission sources

within the project area.
Chlorine (ClI ) and Hydrogen Chloride (HCI, ppn

Chlorine concentrations ranged frdn® to 0.1 ppm while hydrogen chloride ranged frobal to 1.8
ppm, with the highest value recorded at the control point. Although detectable, these concentrations do
not indicate persistent industrial pollution and may be attributed to localized environmental factors.

Continued monitoring is recommended during proj@eration.

Hydrogen Sul phide (H S), Hydrogen Cyanide (HCI
Oxide (C H ), and EX

These gases were recorded0ad00 ppm across all sampling pointsindicating the absence of

hazardous, toxic, or combustible gas emissions under baseline conditions.
Ammonia (NH , ppm)

Ammonia was not detected at the project locations but rec@rgedh at the control point, likely due
to localized organic or wastelated sources. The absence of ammonia within the project area indicates

minimal biological or waste decomposition influence.
Wind Speed (m/s)

Wind speeds ranged frod0 to 1.5 m/swith generally calm conditions observed during sampling. Low
wind speeds may limit pollutant dispersion; therefore, the facility design will incorporate adequate

ventilation and safe dispersion systems.

Noise Levels (dB)
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Ambient noise levels ranged frodb.9 to 53.5 dBacross the project area, while the control point
recorded59.8 dB These values fall within acceptable limits for mixed residential and commercial
environments. Slightly elevated noise levels at the control point may be attributed to traffic activities
along Birnin Kebbi Road.

Air Quality Index (AQI)

The Air Quality Index (AQI) was ratedl E x ¢ e la¢rossnall monitoring points, confirming that the

ambient air quality within the project area is suitable for the proposed LPG development.

G \a Y\
% =

W N » N2 T
Plate 4.1: Air Quality Measurementof the Project Sit

4.8 SOIL STUDY

Soil sampling within the study area was doated at two depth intervalsamelythe surface to 15 cm

and 1530 cm below ground level, using a soil auger. Four soil sampling points were randomly selected
across the project area, along with a designated control location, to adequately represent the prevailin
soil zones within the siteAt each sampling point, composite soil samples were obtained to ensure
representative and reliable laboratory analysis. A uniform @eson soil auger was used throughout

the exercise to collect undisturbed and reproducible soil samples.
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Prior to sampling, surface litter and undecomposed organic materials were carefully removed to prevent
contamination of the soil samples. The collected samples were placed in properly cleaned, clearly labelec
sample containers, appropriately preserved, tmadsported to the laboratory in accordance with
established standard procedures. All sampling, preservation, and handling processes followed relevan
guidelines and protocols as prescribed by ASTM, the Federal Ministry of Environment (FMEnv), and
the Ameican Public Health Association (APHA).

Table 4.5:Soil Quality Resultaround the Project Area

S/IN |[Parameters UNIT SS1 SS2 SS3 SS4 SS
CONTROL

1 Latitude N 12.9364251 |12.92287714 |12.975361 12.9685121 |12.9774556

2 Longitude E 5.197822 5.196342 5.194362 5.193483 5.19352

a) |PhysicalTest

3 Colour TCU Dark Ash Ash PaleAsh Brownish
Brownish

4 pH - 7.73 8.68 8.34 3.88 7.90

5  [Temperature °’C 32.7 335 32.9 31.7 33.4

6 ElectricalConductivity  jus/cm 1150 879 1006 964 725

b) |[ExchangeableCation

7 Calcium (Ca) |mglkg 2.57 3.40 3.05 2.99 0.75

8 Magnesium  (Mg?) |mg/kg |1.44 0.92 0.96 1.52 2.98

9 Sodium (Na") mg/kg 2 9 4 4 4

10 |Potassium (K% mg/kg 0.9 2.4 14 1.7 2.3

11  |[Ammonium  (NHs) |mglkg 1.005 0.999 1.527 2.754 0.115

C) ExchangeableAnion

12 [Sulphate £SO Imgkg |47 52 38 55 13

13 [Phosphate  (PO)  Ing/kg [0.92 1.80 0.75 1.09 0.08

14 |Nitrate (NO;%)  Img/kg 16.7 22.8 11.4 10.0 4.8

15 [Nirate (NOS)  |mgikg 0.0 0.0 0.0 0.1 1.7

16 [Chloride (CL) mg/kg  |0.1 0.0 0.0 0.6 0.3

e) |HeavyMetals

17  [Chromium (CrY mg/kg  |0.00 0.00 0.00 0.00 0.02

18 [Zinc (Zr??) mag/kg 1.430 [1.256 0.940 1.344 0.532

19 |Mercury (Hg" mg/kg  |0.000 0.000 0.000 0.000 0.000

20 |Lead (pb?) mg/kg  |0.000 0.000 0.000 0.000 0.000

21  |Cupper (Cw) |mgkg |0.17 0.25 0.14 0.05 0.00

22 |lron (Fe) mg/kg  |0.966 1.205 1.006 0.200 0.105

23 |Manganese (Mn?")  |mg/kg 1.0801 0.5321 0.0042 0.0532 0.0036

24  |Cobalt (CO?) |mg/kg [0.010 0.000 0.020 0.004 0.002

f) Soil Characteristics

25 [Sandy % 9 14 27 22 35

26 |Loamy % 82 74 69 73 49

27 [Silt % 5 11 4 3 10

28 |Clay % 4 1 0 2 6

29  |Porosity mm 0.5 0.9 1.0 1.1 0.6

30 |Permeability cm/hr 7.2 8.1 11.7 14.6 7.4

g) |Organic

31 |Oil andgrease Mg/l 0 0 0 0 0

32 |Phenols Mg/l 0.000 0.000 0.000 0.000 0.000

33 |BTex Mg/l 0 0 0 0 0
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h)  |Microbiological Test

34 |E.Coli Cfu/ml |30 25 9 27 14

35 |Fungal Cfu/ml |56 17 2 54 6
Discussion

A) Physical Parameters
Colour

Soil colour across the project area varied frenk brownish (SS1)to ash (SS2 and SS3pale ash
(SS4) andbrownish at the control point. These variations are typical of soils within the Sudan
Savannah ecological zone and are generally influenced by differences in organic matter content, minera

composition, and drainage conditions rather than anthropogenic contamination.
pH

Soil pH values ranged froih 73 (SS1) to 8.88 (SSAYith the control point recording 90 These values
indicateslightly alkaline soil conditions which are common in serarid environments such as Sokoto
State. The relatively uniform distribution suggests that the soil chemistry is largely controlled by natural

factors, with no evidence of sigpecific contamination.
Temperature (°C)

Measured soil temperatures ranged fr8in7°C (SS4) to 33.5°C (SS2yvhile the control recorded
33.4°C These values reflect prevailing ambient climatic conditions and do not indicate any abnormal

thermal influence. The results are consistent with typical surface soil temperatures in the region.
Electrical Conductivity (EC)

Electrical conductivity values ranged fror25 uS/cm (Control) to 1150 pS/cm (SS1Jhe relatively
higher values at SS1 and SS3 suggest a moderate presence of dissolved salts, possibly due to natural s

mineralization or evaporation effects. However, the values do not indicate problematic salinity levels.
B) Exchangeable Cations
Calcium (Ca] )

Calcium concentrations ranged fr@hv5 mg/kg (Control) to 3.40 mg/kg (SS2)he relatively higher
values at SS2 and SS3 indicate natural soil enrichment and contribute to soil structure stability and
fertility.

Magnesium ( Mg] )
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Magnesium values ranged frdd®2 mg/kg (SS2) to 2.98 mg/kg (Contral)The higher concentration
at the control point suggests that magnesium levels are largely influenced by natural geochemical
conditions rather than projestlated activities.

Sodium ( Na )

Sodium concentrations ranged franimg/kg (SS1) to 9 mg/kg (SS2with the control recording

mg/kg. These values are relatively low and do not indicate any risk of soil sodicity or salinity issues.
Potassium (K )

Potassium levels ranged frd® mg/kg (SS1) to 2.4 mg/kg (SS2)ith the control point a.3 mg/kg

The values reflect normal soil fertility conditions with no evidence of enrichment.
Ammoni um ( NH )

Ammonium concentrations ranged frdh®99 mg/kg (SS2) to 2.754 mg/kg (SS4yhile the control
recorded0.115 mg/kg The elevated value at SS4 may indicate localized organic decomposition or

nitrogen cycling processes.
C) Exchangeable Anions
Sul phate (SO | )

Sulphate concentrations ranged fr8Bimg/kg (SS3) to 55 mg/kg (SSAVith the control recording3
mg/kg. The higher values at project points suggest natural soil mineral composition and possible

accumulation due to evaporation.
Phosphate (PO | )

Phosphate levels ranged frédhv¥5 mg/kg (SS3) to 1.80 mg/kg (SS2¥hile the control recorde@.08
mg/kg. These values indicate moderate nutrient availability, likely influenced by natural soil fertility

conditions.
Nitrate (NO )

Nitrate concentrations ranged frdl8.0 mg/kg (SS4) to 22.8 mg/kg (SS2¥ith the control recording
4.8 mg/kg These values suggest moderate nitrogen presence, possibly linked to natural processes an

minor anthropogenic inputs such as agricultural activities.
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Nitrite (NO )

Nitrite concentrations were generally low, ranging fl@®mg/kg (SS1SS3) to 0.1 mg/kg (SS4yvhile
the control recorded..7 mg/kg These values indicate minimal recent nitrogen transformation or

pollution.
Chloride (CI )

Chloride concentrations ranged frédh® mg/kg (SS2 and SS3) to 0.6 mg/kg (SS4jth the control at
0.3 mg/kg These low values indicate no evidence of salinity intrusion or contamination.

D) Heavy Metals
Chromium (Crj )

Chromium was not detected at project sites (0.00 mg/kg) but redoi@2dg/kg at the control point
indicating negligible background presence.

Zinc (Zn] )

Zinc concentrations ranged frof940 mg/kg (SS3) to 1.430 mg/kg (SSith the control ab.532

mg/kg. These values are within natural background limits and environmentally acceptable.
Mercury (Hg] ) and Lead (Pb] )

Both Mercury and Lead wenmeot detected (0.000 mg/kgacross all sampling points, confirming the

absence of contamination from these toxic heavy metals.
Copper (Cu)] )

Copper concentrations ranged frond5 mg/kg (SS4) to 0.25 mg/kg (SS2yith no detectable level at

the control point. These values are low and within acceptable environmental limits.
Il ron (Fe] )

Iron levels ranged fron®.200 mg/kg (SS4) to 1.205 mg/kg (SS2yith the control aD.105 mg/kg

These values reflect typical ferruginous soil characteristics of the region.
Manganese (Mn] )

Manganese concentrations ranged f@0042 mg/kg (SS3) to 1.0801 mg/kg (SSiydicating natural

variability in soil mineral composition.
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Cobalt (Co] )

Cobalt levels ranged fro®.000 mg/kg (SS2) to 0.020 mg/kg (SS$S8)ith the control a0.002 mg/kg

These values are low and reflect natural geochemical occurrence.
E) Soil Characteristics

The soils are predominantiyamy, ranging from49% (Control) to 82% (SS1) Sandy fractions ranged
from 9% (SS1) to 35% (Control) while silt ranged fron8% to 11%, and clay ranged frof% to
6%.

Permeability values ranged fronR to 14.6 cm/hr indicatingmoderate to high infiltration capacity,
while porosity ranged fron®.5 to 1.1 mm suggesting adequate aeration. These characteristics are
suitable for construction but require proper containment measures to prevent subsurface migration of

contaminants.
F) Organic Parameters
Oil and Grease, BTEX, and Phenols

Oil and grease, BTEX, and phenols weo¢ detected (0 mg/l or 0.000 mg/Bcross all sampling points,

confirming the absence of hydrocarbon contamination at baseline conditions.
G) Microbiological Parameters
E. coli

E. coli counts ranged frofa cfu/ml (SS3) to 30 cfu/ml (SS1)with the control recordind4 cfu/ml.
These values indicate normal microbial activity likely associated with natural soil processes and possible

human or animal influence.
Fungal Count

Fungal counts ranged froéhcfu/ml (SS3) to 56 cfu/ml (SS1)compared t® cfu/ml at the control
point. The higher counts at SS1 and SS4 suggest localized organic matter influence. Overall, the values
reflect typical microbial variability in tropical soils.
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Plate 4.2: Soil Measurement of the Project Site

4.9 WATER QUALITY

Surface water quality is influenced by a range of physical factors, including topography, land use and
cover, soil characteristics, mineral composition, and groundwater interactions, all of which are closely
linked to the underlying geological setting.dddition, river flow regimes are strongly controlled by

climatic elements such as the timing, intensity, and volume of rainfall, as well as temperature and other

factors that affect evaporation rates.

In a similar manner, groundwater quality varies spatially depending on the nature of the subsoil and the
types of rock formations through which the water moves. Daly (1994) noted that groundwater occurring
in areas underlain by limestone and limestook subsoils is typically hard, with elevated

concentrations of calcium, magnesium, and bicarbonates. In contrast, softer groundwater is more

common in regions dominated by volcanic rocks or sandstone formations.

Against this background, any assessment of potential impacts from human activities such as the propose
LPG project inBirnin Kebbi RoagdBodingaLocal Government Area must begin with an understanding
of the natural or baseline water quality conditions. Groundwater is often perceived as clean and safe fol
consumption because it undergoes natural filtration as it percolates through soil and rogkalaye
process not available to surface water. Nevertheless, this natural filtration does not guarantee absolut

purity, as groundwater quality can be affected by inherent geological conditions as well as contamination
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arising from anthropogenic activities. The groundwater quality results obtained for the project area are

presented in Table 4.6.

Table 4.6 Water Quality Result around the Project Area

S/N |Parameters UNIT BH1 Control FMENT Limit
1. Latitude N 12.949632112.9505321 |-
2. Longitude E 5°196663 [5.194436 |-
a) PhysiochemicalTest
3 Colour TCU Clear Clear Clear
4 Odour - Odourless [Odourless |Unobjectionable
5. Taste - Tasteless [Tasteless |Unobjectionable
6 pH - 8.43 8.08 6.51 8.5
7 Electrical Conductivity  |us/cm |927 732 1000
8. Total Dissolvesolid mg/L 67 29 500
0. Total Suspende&olid mg/L 1 1 20
10. Turbidity ntu 2 0 50
11. Dissolveoxygen mg/L 4.1 4.4 21 8
12. B.O.D mg/L 25 2.0 NS
13. Salinity mg/L 3.6 2.9 <1000
14. Alkalinity mg/L 1.01 1.27 3071 400
b) Chemical Test
15. C.0.D mg/L 0 0 30
16. Potassium (KM mg/L 1.6 0.5 20
17. Total Hardness mg/L 149 78 150
18.  [Calcium (Ca™) mg/L 56 46 200
19. [Magnesium  (mg™) mg/L 33 18 20
20.  |Nitrate (NOs%)  |mg/L 1.7 0.5 50
21. Nitrite (NO2) mg/L 0.0 0.0 0.2
22. Chloride (cn mg/L 1.9 1.2 150
23.  |Phosphate  (PQ?) |mg/lL |45 3.8 NS
24.  [Sulphate (SQ*)  |mg/L 13 29 100
C) Heavy Metal
25.  |Cupper (Cu) mg/L  [0.069 0.113 2.0
26.  [Cobalt (CO* mg/L 0.10 0.00 0.2
27. Chromium  (Cr) mg/L 0.00 0.00 0.005
28. Nickel (NI%) mg/L 0.0186 0.0215 0.03
29. Mercury (Hg" mg/L 0.000 0.000 0.0001
30. Lead (Pb) mg/L 0.000 0.000 0.001
31. Zinc (Zn%) mg/L 0.03 0.03 3.0
32.  |ron (Feh) mg/L 0.03 0.02 1.0
d) Organics
33. Oil andGrease mg/L 0 0 10
34. Phenols mg/L 0.000 0.000 0.05
35. BTEX 0 0 Nil
e) Microbiological Test
36. E. Qil Cfu/ml |0 0 0
37. Total Coliform Cfu/ml |2 4 10
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Discussion

A) Physical Parameters
Colour, Odour and Taste:

Groundwater samples froBH1 and the control location were clear, odourless, and tasteless
complying with theFMEnv standard for potable water quality. These characteristics indicate that
the groundwater is free from visible contamination, hydrocarbon influence, or sewage intrusion. The

baseline condition reflects good groundwater quality within the project area.
pH:

The pH values recorded weBe43 (BH1)and8.08 (Control), both within the FMEnv permissible
range of6.5 8.5. This indicateslightly alkaline conditions, which are typical of groundwater in
semtarid regions like Sokoto State. The values reflect natural geochemical processes with no

indication of contamination.
Electrical Conductivity (EC):

Electrical conductivity values we@27 uS/cm (BH1)and732 puS/cm (Control) both below the
FMEnv limit of 1000 pS/cm These values indicate moderate ionic content and acceptable levels of

dissolved minerals in the groundwater.
Total Dissolved Solids (TDS) and Total Suspended Solids (TSS):

TDS values weré7 mg/L (BH1) and29 mg/L (Control), while TSS wad mg/L at both locations.
These values are significantly below FMEnv limB®@ mg/L for TDS and 20 mg/L for TSS,

indicating low levels of dissolved and suspended materials and confirming good water quality.
Turbidity:

Turbidity values wer@ NTU (BH1) andO NTU (Control), both well below the FMEnv limit d50

NTU. This confirms that the groundwater is clear with negligible particulate matter.
Dissolved Oxygen (DO):

DO concentrations were 1 mg/L (BH1)and4.4 mg/L (Control), falling within the acceptable
FMEnv range oRi 8 mg/L. These values indicate walkygenated groundwater conditions and

absence of organic pollution.
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Biochemical Oxygen Demand (BOD):

BOD values wer@.5 mg/L (BH1)and2.0 mg/L (Control). These low values indicate minimal
presence of biodegradable organic matter, confirming that the groundwater is not impacted by organic

waste or pollution sources.
Salinity and Alkalinity:

Salinity values wer8.6 mg/L (BH1)and2.9 mg/L (Control), which are extremely low and indicate
freshwater conditions.
Alkalinity values werel.01 mg/L (BH1)and1.27 mg/L (Control), below the FMEnv recommended

range 80i 400 mg/L). While this suggests low buffering capacity, it does not indicate contamination.
B) Chemical Parameters
Chemical Oxygen Demand (COD):

COD wasD mg/L at both locations, indicating the absence of oxidizable chemical pollutants and

confirming no industrial contamination.
Total Hardness, Calcium, and Magnesium:

Total hardness values wetd9 mg/L (BH1)and78 mg/L (Control), with BH1 approaching the
FMEnv limit (150 mg/L). This indicates moderately hard water at BH1.

Calcium concentration®6 mg/L and 46 mg/L) are well below the limitZ00 mg/L), while
magnesium aB3 mg/L (BH1)slightly exceeds the FMEnv guidelin2Z0(mg/L). This elevated

magnesium level is likely due to natural geological sources rather than contamination.
Nitrate and Nitrite:

Nitrate concentrations wefie7 mg/L (BH1)and0.5 mg/L (Control), well below the FMEnv limit of
50 mg/L, indicating low nutrient levels.

Nitrite was0.0 mg/L at both locations, confirming absence of recent nitrogenous pollution.
Chloride and Sulphate:

Chloride concentrationd (9 mg/L and 1.2 mg/l) and sulphate leveld8 mg/L and 29 mg/l) are far
below FMEnv limits {50 mg/L and 100 mg/L respectively These values indicate no saline

intrusion or chemical contamination.
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Phosphate:

Phosphate concentrationBitll (45 mg/L)is significantly higher than the contrd.8 mg/L) and may
be considered elevated. Since LPG operations do not involve phosphate compounds, this may be
attributed toagricultural activities, detergent residues, or organic waste infiltrationrather than

projectrelated influence.
Potassium:

Potassium concentrations wdr& mg/L (BH1)and0.5 mg/L (Control), both well below the FMEnv

limit (20 mg/L), indicating low chemical enrichment.
C) Heavy Metals

Heavy metals includingopper, cobalt, chromium, nickel, mercury, lead, zinc, and irornwere either

not detected or present at concentrations well below FMEnv permissible limits

Copper (0.0690.113 mg/L)andCobalt (0.00'0.10 mg/L)are within safe limits.

Chromium, Mercury, and Lead were not detected, confirming absence of toxic metal contamination.
Nickel (0.0186 0.0215 mg/L)remains below the limitQ{03 mg/L).

Zinc and Iron concentrations are also low and within acceptable limits.

Overall, there is10 evidence of heavy metal pollutiorn the groundwater.

D) Organic Compounds

Oil & Grease and BTEX:

Oil and grease and BTEX compounds weoé detected (0 mg/L)in both samples. This is particularly
important for the proposed LPG project, as it confirmsatheence of hydrocarbon contamination

and establishes a clean baseline.

Phenols:

Phenols weraot detected indicating no industrial organic contamination.
E) Microbiological Parameters

E. coli:

E. coli wasabsent (0 cfu/ml)in both BH1 and control samples, meeting FMEnv standards and

indicating no faecal contamination.
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Total Coliform:

Total coliform counts wer2 cfu/ml (BH1) and4 cfu/ml (Control), both within the FMEnv limit of

10 cfu/ml. These values indicate minimal microbial presence and acceptable sanitary conditions.
Implications for the Proposed LPG Project

Overall, groundwater quality 8&H1 is within acceptable FMEnv limits for most parameters
indicating good baseline environmental conditions. The only notable observatiorelsviied
phosphate concentration and slightly high magnesium levielvhich are likely due to natural
processes or surrounding anthropogenic activities such as agriculture rather thesiat&G:

operations.

To ensure continued protection of groundwater resources, the project should implement the following

measures:

Installation ofsecondary containment systemfor LPG storage tanks
Use ofimpermeable surfaces and bunded areasithin operational zones
Development of aefficient stormwater drainage system

Implementation ofoutine groundwater monitoring during construction and operation

= =2 4 4 -

These measures will help maintain groundwater integrity and prevent potential contamination

throughout the project lifecycle.

4.10 BIODIVERSITY

A biodiversity assessment was conducted within the prodd3€doroject area aBirnin Kebbi Road
Bodinga Local Government AreaSokoto State, to evaluate the existing vegetation and faunal
composition, as well as the ecological interactions between plant and animal species. This assessmel
provides baseline ecological information required to identify potential impacts of the prdgesed

facility and to guide appropriate mitigation measures.

4.10.1 Vegetation

Nigeria is located within the tropical climate belt and experiences distinct seasonal changes in rainfall,
temperatur e, and humidity. These climatic el e
patterns and distribution. In particular, the it and seasonal distribution of rainfall largely determine

the types of plant species that can survive and flourish in different parts of the country.
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In the Birnin Kebbi Roadarea, vegetation reflects the sesmid environmental conditions typical of
northern Nigeria, where rainfall occurs seasonally and humidity varies between the dry and wet periods.
Consequently, the dominant vegetation consists mainly of savannah sglepésdao low moisture
availability and extended dry seasons. These climatic conditions shape the structure, diversity, and

overall biomass of plant communities within the project area.

Vegetation within and around the propo&&( project site is mainly characterized by scattered grasses,
shrubs, and few drougin¢sistant trees, many of which have been modified by human activities such as
farming, grazing, fuelwood collection, and settlement development. The existing plant aveéorth

represents a disturbed ecosystem rather than a pristine natural habitat.

Given the nature of the proposeBG project, which has a relatively small land footprint, impacts on
vegetation are expected to be localized and manageable, provided that site clearing is minimized anc

appropriate rehabilitation measures are implemented after construction.

Vegetation

] Marginal savanna
] Short grass savanna
J Woodland and tall grass savanna

| Rain forest

—=]

L _J Fresh water swamp
B Mangeove
Bl Montane

Figure 4.3 Map of Nigeria Showing distribution of Vegetation
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Ni geriads vegetation is broadly controlled by
characteristics across the country. In the southern humid tropical forest zone, where rainfall is high and

prolonged, the environment supports a wide eapigplantation and food crops such as cocoa, oil palm,
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rubber, coffee, yam, cassava, cocoyam, maize, rice, groundnut, melon, and cowpea. However, in part
of the eastern region and coastal areas, excessive rainfall has resulted in severe soil leaching and erosic

reducing soil fertility in some locations.

I n contrast, the northern part of Ni geri a, w h
vegetative zones, experiences lower annual rainfall and a shorter rainy season. This region is dominate
by savannah ecosystems, which provide favoerathditions for grazing livestock such as cattle, sheep,
goats, amek, horses, and donkeys. The savannah vegetation is therefore closely linked to pastoral anc

agropastoral lanelise systems.

Overall, Ni geriads natur al vegetation zones he
humidity, and soil properties. Over time, these natural systems have been substantially modified by
human activities, including agriculture, grazingitement expansion, and fuelwood harvesting. Based

on these environment sdtologicad nones ade droadlyN clagsdiedi irmodthe a

following categories:

1 Mangrove forest and coastal vegetation, occurring mainly in the Niger Delta region

1 Freshwater swamp forest, commonly found in parts of Ogun, Benin, Imo States, and the Niger
Delta

1 Tropical high forest zone, extending from western Nigeria through parts of the Blégere
river system into the southeastern region

1 Derived Guinea savannah, which represents a transition zone between the tropical rainforest anc
the Guinea savannah

1 Guinea savannah, the most extensive ecological zone in Nigeria, covering nearly half of the
country and stretching from parts of southern Nigeria through Oyo State to areas beyond Zaria
in Kaduna State

1 Sudan savannah (short grass savannah), dominant in the northwestern region and extending
across much of northern Nigeria

1 Sahel savannah (marginal savannah), located in the extreme northeastern part of the country an
influenced by advancing desert conditions

1 Montane vegetation, found in higiititude areas such as the Jos Plateau, Mandara Mountains,

Adamawa Highlands, and Obudu Plateau
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4.10.2 Vegetation oSokoto State and the Study Area

At the time of the assessment, the immediate footprint of the proposed LPG projedBsiteiiebbi

Road BodingalLocal Government AregokotoState, exhibited sparse and discontinuous vegetation
cover. This condition reflects prolonged anthropogenic disturbance arising from cultivation, livestock
grazing, fuelwood harvesting, and settlement expansion. As a result, much of the original vegetatio
within the project boundary has been modified, leaving scattered shrubs and grasses with low canopy
density

Within an approximate 3 km radius of the site, the vegetation is characteristicidha Savannah
ecological zongwhich predominates iBokotoState. The Sudan Savannah is typified by open woodland
with widely spaced, droughesistant trees interspersed with seasonal grasses. Vegetation density
increases slightly during the rainy season but becomes markedly sparse during the prolongechdry seasc

due to moisture stress and high evapotranspiration rates.

Dominant tree species observed in the surrounding area include Readir@chta indicy Baobab
(Adansonia digitatp Acacia nilotica Faidherbia albida andParkia biglobosaThese species are well
adapted to senrarid climatic conditions and are commonly associated with htinferenced savannah
landscapes. Additional species recorded incld@enarindus indica Mangifera indica Psidium
guajava Piliostigma thonningiiLannea acidaandFicus thonningij occurring in scattered and uneven

distributions.

Ground vegetation is priZAGRy composed of short annual grasses and herbaceous plants that
regenerate during the wet season but dry out significantly during the harmattan period. Overall, the
vegetation structure reflects a typical Sudan Savannah ecosystem shaped -ayidsatithatic
conditions and sustained anthropogenic pressure, with moderate species diversity but generally low
biomass and canopy cover within the project area.

The plant species identified within the study area comprise trees, shrubs, and herbaceous plants and a
presented in Table 4.7. Given the low vegetation density within the actual project footprint, the proposed
LPG facility is not expected to result in significant loss of natural vegetation. Nevertheless, appropriate

vegetation management and site rehabilitation measures will be implemented to minimize ecological
disturbance and maintain the existing environmentdérize withinBirnin Kebbi Roadand its

surrounding communities.
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4.10.3VegetationSampling Methods

A stratified random sampling approach was adopted to adequately capture variations in land cover within
the project area. The site was divided into five topographic strata, designated as A, B, C, D, and E.
Stratum A represents the perimeter of the progp@seject site, located at the centre, while strata B, C,

D, and E comprise the surrounding farmlands adjacent to the project site.

Vegetation composition was assessed through the identification, enumeration, and documentation of al
plant species and individual plants encountered within the sampling plots, including trees, shrubs, lianas.
and herbaceous species. Transects were fusthiedivided into smaller units based on topographic

variation and observable differences in vegetation composition, and sampling was carried out using

quadrats placed at S5@etre intervals to ensure adequate spatial coverage and representativeness.

Six (6) quadrats wer&id in each transect being 100m x 100m for tree strata, 50m x 50m for shrubs,
and 10m x 10m for herbs. This sampling approach ensured a representative sample of the different
physical and floristic featuresof the study areawas captured.Diameterat breastheight (dbh) of
plants with vertical height of 3m were measured at 1.3m from the ground level, using diameter tape.
Biometric field analysisinvolved morphometricmeasurementsnumerationand application of
allometric equations. Vegetation variables investigated included:

1 Plantcrowncover.
Treedensity.
Speciegliversity.

Basalarea.

= =A =4 =4

Diameteratbreastheight.

Distancebased (poirtentrequarter)technique was employed to determm@l the plant cover.The
distance technique also allowed density of flora composition to be calculated, if the average space

occupied by individual plant can be determine. That is, this technique assumes:

i.  Plantsoccupycircularareasand

ii.  Plants areandomlydistributed.

Treedensityis thereforedetermine usinghe equation:
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Where:
D= density

A= areaof interest (e.gnv)

o
I

distancemeasuredn thefield

X
I

varies dependingn assumptions aboulistancebetweerplants or pointgo aplant.

Plate 4.3 Representativef Vegetation Sampling Points

4.10.4Vegetation Structures and Physiognomyof the Study Area

The vegetation is a typical Sudan Savannah type, characterized by sparsely distribution of trees, shrubs
and herbaceous flora. It is true that the variation in plant cover on the global and locaisscaisy
determine by the amount of rainfall in such area (Daudu et al., 2017) and the influences posed by
anthropogenic activities. The vegetation of this area is a typical woodland savannah; baihdrees

shrubs abound, artde physiognomic classificatioaf this savannatlilependon the woodyplants.

Onevegetatiortypes exisherethed S a v a vegettiod. Ihasa clearlydefinedstructure:
1 An emergentlayer of tall trees, mostly above 10m in height, which is called
themegaphanerophytes.
1 A middle storey of much smaller trees less than 10m in height, also known as
mesophanerophyand

1 A ground layer which comprises of predominantly of herbaceous plants as well as lianas
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(woody climbers) is also common in this area.

The trees profile shows a tree stratwh3n high without canopy. Below this tree stratum is a stratum
of shrub also with an irregular canopy, betweenn8 high. Finally, is the herb stratum consisting

mainly of members of the Asteraceae and Poaceae, ggaito about 50 cm to 300 dngh.

4.10.5Floristic Composition, Distribution, Density and Diversity of the Study Area

A large number of factgrare in operation in determitiee distribution of floristic components of
vegetation, and the study to elucidate these factors is an important ecological objective. Several
explanationsadvancedor the existenceof savannahave beenlinked to soil either as the primary

factor or that it has an indirect effect (Ubom and Isichei, 1995). Many of these soil phases with discrete
vegetation units abound in the Savanna. These repeated occurrences of certain vegetation association

on different soil within the Savanna are a sgbpf study.

Classification and distribution of plant species as well as habit type and plant species composition in
the study area are presentedliable 4.9 The table revealed some interesting information about the
plants as well as their compositions. The floristic composition of the project area is sonlexense

in species even over a seemingly heterogeneous area. A total diferfy5) plant species belonging

to fifteen (15) families weragecorded in transects surveyed and comprisihdoth woody and
herbaeous flora. Ten (10) species representing about 22% of the censored species were h@&ps; five
speciegepresentingboutll%arelianas,while five (5) plantspeciegepresentingboutll

% were shrubs and twenfiye (25) species representing about 55% were tieigsie 4.1). Most of

the herbaceous members encountered are those known to grow in secondary forest, savannah woodlanc
and disturbed habitats (Daniel, 2001).
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Figure 4.4 Habit Composition of the Flora Community in the Project Area

4.10.6SpeciesAbundance

Species abundance is the number of individuals per species. It is important in determining composition
of organisms living in a habitat. The three most abundant plant species within the project area were
Cassia tora(91), Azadirachta indicd65), Senna siamea (41). Meanwhile, the three least abundant

plant species were:Waltheria indica (2), Syzygium guineensis (1)Gmbmetra vogeliil). The three

most abundant families were Fabaceae, Asteraceae and Poaceae, three least abundant families includ
Aspaiaceae, Combretaceae dndhraceae(figure 1) presents the families with the highest individuals
were the Fabaceae (278), Meliaceae (66) and Poaceae (62). Lastly Laminaceae (11) Vitaceae (7) and
Bignoniaceae (2) are the families with least individuBlgyre 2 and Table }1 The mean diameter at

breast height (Dbh), height and density per hectare of the surveyed tree species were presented in tabl
2. The Dbh wa$.478n while the mean height w&s3m, basal area w&s20nt/ha The total density

of tree speies in the site was 51trees per hectare.
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Table 4.7: Classification and Distribution of Plant Speciesn the project Areas

SN SPECIES NAME
Family name Hausa name Common name Habit Control A B C D E TOTAL

1 Ageratum conyzoides Asteraceae Goat Weed Herb 2 12 2| 6 26
2 Ampelocissus Africana Vitaceae Liana 2 2
3 Andropogon tectorum Poaceae Gabaa Bread Grass Herb 5 5 5 6 2 4 27
4 Anogeissus leiocarpus | Combretaceae Markéé Axle wood Tree 5 4 2 2| 2 17
5 Asparagus africanus Asparagaceae| TarkoriGééraa Climbing Asparagus Tree 4 5 4 4 4 4 25
6 Aspilia Africana Asteraceae Kalanwuka Haemorrhage Plant Tree 2 2 2 2 2 10
7 Azadirachta indica Meliaceae D66gonyaaroo Neem Tree Tree 15 10 10 | 4 11 | 15 65
8 Acacia nilotica Fabaceae Bagaruwa Gum Arabic tree Tree 2 2 1 5
9 Vachellia sieberiana Fabaceae Farar kaya Paperbark tree Tree 1 2 1 3 7
10 Adansoniya digitata Malvaceaea Kuka African baobab Tree 3 2| 2 2 2 13
11 Cissus quadrangularis Vitaceae A&ODrii Adamant Creeper Liana 2 1 1 1 5
12 Cyperus compressus Cyperaceae Aya Poorlandflatsedge Herb 10 10
13 Cyperus rotundus Cyperaceae Aya Tigernut Herb 1 1 2
14 Lawsonia inermis Lythraceae Lalle Henna tree Shrub 3 2 111 12
15 Ficus thonningi Moraceae Cediya Dirimi Herb 2 2 1 1 1 7
16 Ficus platyphylla Moraceae Gamiji Broad Leaf Fig Tree 1 1 1 1 4
17 Ficus sycomorus Moraceae Baure Fig Mulberry Tree 2 1 2 1 6
18 Mangifera indica Anacardiaceae Mangwaro Mango Tree 1 2 3 1 5 1 13
19 Ceiba pendendra Malvaceae Rimi Kapok Tree 1 1 1 3
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20 Panicum maximum Poaceae Gaarijii Panicum Herb 2 3 10 | 1 1 1 18
21 Parkia biglobosa Fabaceae Déorawa Locust Bean Tree Tree 2 1 1 3 4 11
22 Pennisetum purpureum Poaceae Yambama Elephant grass Herb 3 2 2 3 3 4 17
23 Piliostigma thonningii Fabaceae Kéargoo Piliostigma Tree 3 3 1 1 8
24 Psidium guajava Myrtaceae GoOo6baa Guava Tree 2 2 4
25 Senna siamea Fabaceae Cassia Tree 1 20 3 2 5 10 41
26 Sida acuta Malvaceae Khada Hornbean Leaf Herb 11 2 1 3 1 18
27 Hyphaene thebaica Arecaceae Goriba Doum palm Tree 12 5 11 2 3 6 39
28 Vitex doniana Fabaceae Ainyaa Black plum Tree 2 1 3
29 Waltheria indica Fabaceae Yankufa Sleeping morning Tree 2 2
30 Prosopis africana Fabaceae Kirya African mesquite Tree 5 1 3 9
31 Syzygium guineensis Myrtaceae Malmo Waterberry Tree 1 1
32 Tamarindus indica Fabaceae Tsamiya Tamarind Tree 3 1 3 4 2 13
33 Sclerocarya birrea Anacardiaceae Danya Marula Tree 2 1 3
34 Guera senegalensis Laminaceae Malena Beechwood Shrub 2| 3 2 1 9
35 Carica papaya Annonaceae Gwanda Paw paw Tree 2 2 4 2 2 12
36 Eucalyptus camaldulensig Myrtaceae Turare River red gum Tree 20 1 4 25
37 Vitex doniana Laminaceae Dinya Black plums Tree 1 1 2
38 Cassia tora Fabaceae Tafasa Sickle senna Herb 11 5 ] 20 55 91
39 Borassus aethiopum Arecaceae African fan palm Tree 3| 2 1 7
40 Jacaranda mimosifolia Bignoniaceae Gatsari Jacaranda Tree 2
41 Entada africana Fabaceae Tawatsa African dream herb Tree 1 3
42 Cynometra vogelii Fabaceae Tree 1 1

97




43 Dalbergia boehimii Fabaceae Indian rose wood Tree 1 1 2
44 Daniellia oliveri Fabaceae African Copaiba Balsam| Tree 1 1 1 3
45 Delonix regia Caesalpiniaceagq Flamboyant Tree 5 2 5 2 1 15
46 Diospyros mespilliformis Ebenaceae Kanya Jackal berry Tree 1 2 1 3 1 8
a7 Ekerbergia senegalensis Meliaceae Cape ash Shrub 1 1
48 Acacia nilotica Fabaceae Bagaruwa Egyptian acacia Tree 5 1 1 2 2 11
49 Ziziphus spina Christi Rhamnaceae Magarya Christ s t Tree 2 1 4 4 11
50 Leptadenia hastata Apocynaceae Yadiya Liana 5 2 1 3 11
51 Calotropis procera Apocynaceae Tumfafiya Sodom apple Shrub 1 1 1 3 4 10
TOTAL 107 127 | 97 | 75 | 82 | 91 579
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27 |Piliostigmathonningii  [Fabaceae Kérgod Piliostigma Shrub 6 4 10 3 24 5 B2
28 |Psidiumguajava Myrtaceae GoOo6baa Guava Shrub 1 3 2 1 1 11 19
29 |Sansevieridiberica Moraceae Mooda BowstringHemp Herb 43 34 77
30 [Scaevolasericea Malvaceae Herb 105 43 34 |55 237
31 [Sennaobtusifolia Fabaceae FoetidSenna Herb 66 50 54 |76 246
32 |Sennaoccidentalis Fabaceae Negrocoffee Herb 78 56 64 89 287
33 [Sennasiamea Fabaceae Cassia Tree 12 12
34 [Sennssieberiana Fabaceae Arahoo CassidPods Tree 1 1 1 1 4

35 [Setariapallidefusca Rhamnaceae Ay §s Yellow Foxtail Herb 7 6 4 17
36 [Sidaacuta Malvaceae Khada Hornbear_eaf Herb 20 3 12 2 42
37 Hyphaendhebaica Arecaceae Goriba Doumpalm Tree 6 3 3 1 |7 30 50
38 |Vitellaria paradoxa Fabaceae K§ 0®® Sheabuttertree Tree 3 1 3 2 2 2 113
39 Vitexdoniana Fabaceae A2 ny§s§ Black plum Tree 2 2 1 2 1 3 11
40 Waltheriaindica Fabaceae Yankufa Sleepingmorning Shrub 1 1

41 [Ziziphusspinachristi  |Asteraceae K8 n 02 2 "O" Christ'sThorn Tree 3 1 3 7

42 Musaspp Musaceae Ayaba Banana Tree 50 50
43 |Adansoniaigitata Malvaceae African Baobab Tree 5 13 2 1 5 1 27
44 Tamarindusndica Fabaceae Tsamiya Tamarind Tree 4 17 4 3 26 8 162
45 |Sclerocaryabirrea Anacardiaceae Marula Tree 1 1

TOTAL 922 518 574 523 [961 | 467 3,965
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Table 4.8 SpeciesFloristic Indices of the project area

Floristic Features Results
Species Diversity 51
Species Abundance 579

Threemost abundant plant species

Cassia tora91), Azadirachta indicd65), Senna siame@1)

Least abundant plant species

Waltheria indica(2), Cynometra vogelijl) and syzygium

guineensis (1).

Herb 17.6%%
Lianas 5.88%
) Shrub 7.8%%
Species
Attributes | Species habit Trees 68.630
AsteraceagVitaceae PoaceagCombretacegéAsparagaceae
Meliaceae FabaceaegMalvaceaeaCyperacead ythraceae
Moraceae AnacardiaceaéMyrtaceae Arecaceag
Laminaceag AnnonaceagBignoniaceaeCaesalpiniaceae
EbenaceadRhamnaceaé\pocynaceae
Family diversi
Threemost abundant family Fabaceadyloraceae and Poaceae
Threeleast abundant family Lytraceae Combretaceae and Bignoniaceae
Families with most species Fabaceaél5), Moracea(3) and Poacea)
Family
Attributes Families with least species Lytraceae (1)Combretaceae (1) and Bignoniaceae (1)

Five Families with most individuals

Fabaceae?(78), Meliaceag(66) and Poaceae (62)

Five Families with least individuals

Laminaceadl1) Vitaceae (7) and Bignoniaceaee (2)
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Table 4.9 SomeTreesaround the Project Area

' amarindusindia(Tamarind)aPetroI Filling StatiorsavannaPiIiostigmathoning'Li one of the common Ian speciesin
plant he project site

Azadirachtaindica (Neem) themostabundantreespeciesn
he project site

Adansonialigitata, acommonsavannaltree
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B i - S T
Parkiabiglobosa(LocustBeanTree),aPetrol Filling Station
savannalree

S

Hpenelhebaica atypical savannaltree

4.10.7SpecieDiversity Indices

Several important variables were calculated for all surveyed transects. These include; number
of individual s, number of speci es, domi nance.
diversity index as presented irable 4.12 Diversity varied from 1.0 to 3.3; the highest
diversity corresponded with Transdztwhich has great flora diversity and abundant flora;
this was followed by the control transect. The least diverse was traasewh 467
individuals and 24 species while the most diverse trans&c{dsversity = 3.322 with 961
individuals and 40 species); this was followedbwptrol transect (diversity =2.825 with 922
individuals and 37 species). High value of H represents more diverse community; thus, in
terms of diversity of the transect sites, D>Control > E>C> B > A.

Evenness or equitability values for all transects showed some variations and the results for
evenness is similar to that of equitability in the transect points. The least evenness (0.6238)
was observed at transect E (with 30 species and 467 individuaisgvér, the highest
evenness (0.7903) was observed in transect D with 961 individuals and 40 species. The
results of the Margalef index are qusanilar to those of S h a n niondexia a greater

extent but dissimilar from Evenness.The highest Margalef Inelx (5.043) was found in
transect D while the lowest (1.009) was found in transect A. Also, the second highest
Margaale Index (4.832) is found in the control transdtdrgalef index of species richness
indicated that all the stations were ecologically diverse and they vary in stability. It should
be noted that any site with higher diversity index is more stable or indicating less stress than
sites with lower values. Ithis case, Transect A is the most stressed of the other sites.
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Table 4.10 Biodiversity Indices of the Project Area

Control A B C D E
Taxa_S 27 34 34 35 35 33
Individuals 107 138 102 95 82 146
Dominance_D 0.06839 0.067 0.05959 0.06903 0.04729 0.1673
Simpson_1D 0.9316 0.933 0.9404 0.931 0.9527 0.8327
Shannon_H 2.96 3.099 3.145 3.172 3.316 2.583
Evenness_e"H/S 0.715 0.652 0.6831 0.6819 0.787 0.4013
Margalef 5.564 6.697 7.135 7.466 7.715 6.421
Equitability_J 0.8982 0.8787 0.8919 0.8923 0.9326 0.7388

4.10.8Statusand ConservationInterest

Plant species encountered in the stadsa were categorized into three conservation status
according to the IUCN Red List of Threatened Species Status -@0%able 4.13.
Summary is presentedus:

DataDeficient(DD)- Thirty-nine(39) plantspeciesncountered.

LeastConcernedLC)- Seven(7) species.

Critical Habitat

Critical habitatdeterminationusing IFC PS6criteria indicatesthat the study areais not a
Acritical habitato due to the foll owing:
1 Therewereno critically endangerednd/orendangered tregpecies identifiedand
1 No evidenceof habitatof significantimportanceo endangeretreespecies.

Table 4.11 International Union for Conservationof Nature (IUCN) statusfor Plant Spp

SN |[SPECIESNAME FAMILY NAME COMMON NAME IUCN STATUS
1 |Ageratumconyzoides |Asteraceae GoatWeed DD
2 |Aloebuettneri Asphodelaceae WestAfrican Aloe DD
3 Ampelocissusafricana Vitaceae DD
4 |Andropogortectorum |Poaceae BreadGrass DD
5 J|Anogeissusleiocarpus [Combretaceae Axle wood DD
6 |Asparagusfricanus |Asparagaceae Climbing Asparagus DD
7 |Aspiliaafricana Asteraceae Haemorrhag®lant DD
8 |Azadirachtaindica Meliaceae NeemTree DD
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9 |Balaniteaegyptica Zygophylaceae DesertDate DD
10 |Ceibapentandra Bombacaceae Kapok DD
SN |[SPECIESNAME FAMILY NAME COMMON NAME IUCN STATUS
11 Cissugguadrangularis |Vitaceae AdamantCreeper DD
12 Cyperuscompressus [Cyperaceae Poorlandflatsedge DD
13 Cyperusrotundus Cyperaceae Tigernut DD
14 Detariummicrocarpum [Fabaceae SweetDetar DD
15 |Dichrostachissp Fabaceae Pr i n dcariags 6 s DD
16 |Ficusthonningi Moraceae Dirimi DD
17 [zFicusplatyphylla Moraceae BroadLeafFig DD
18 |Ficussycomorus Moraceae Fig Mulberry DD
19 |Mangiferaindica Anacardiaceae Mango DD
20 Mitracarpusscaber Rubiaceae DeerGrass DD
21 |Nauclealatifolia Rubiaceae African Peach DD
22 |Nelsoniacanescens |Poaceae Blue Pussyleaf DD
23 |Newbouldialaevis Poaceae BoundaryTree DD
24 [Panicummaximum Poaceae Panicum DD
25 [Parkiabiglobosa Fabaceae LocustBeanTree DD
26 |Pennisetunpurpureum [Poaceae Elephanigrass DD
27 [Piliostigmathonningii |Fabaceae Piliostigma DD
28 [Psidiumguajava Myrtaceae Guava DD
29 [Sansevieridiberica Moraceae BowstringHemp DD
30 [Scaevolasericea Malvaceae DD
31 [Sennaobtusifolia Fabaceae FoetidSenna DD
32 |Sennaoccidentalis Fabaceae Negrocoffee DD
33 [Sennasiamea Fabaceae Cassia DD
34 |Sennasieberiana Fabaceae CassiaPods DD
35 [Setariapallidefusca Rhamnaceae Yellow Foxtail DD
36 |Sidaacuta Malvaceae Hornbearn_eaf DD
37 Hyphaendhebaica Arecaceae Doumpalm DD
38 |Vitellaria paradoxa Fabaceae Shedbuttertree DD
39 |Vitexdoniana Fabaceae Black plum DD
40 |Waltheriaindica Fabaceae Sleepingmorning LC
41 [Ziziphusspinachristi |Asteraceae Christ'sThorn LC
42 Musaspp Musaceae Banana LC
43 |Adansoniaigitata Malvaceae African Baobab LC
44 [Tamarindusndica Fabaceae Tamarind LC
45 |Sclerocaryabirrea Anacardiaceae Marula LC
TOTAL LC

N.B: DD (Data Deficient);LC (LeastConcerned) VU (Vulnerable)
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4.10.9Animals (Fauna)

The landscape is stratified into several habitats, providing the landscape with a habitat of
biological importance. However, faunal composition and abundance was poor given that the
area had been occupied the agricultural and industrial activities for a long time and that
has led to the relocation and possible decrease by hunting in the region.

Despite the verypoor abundance of fauna in the region, the study area is rich in avifauna
(birds) and arthropod (insect&xabut massiveljjow in mammals. The lownammalian
speciegiversitywouldimply that the ecosystem integrity has been distorted by the persistent
and increased human disturbance in the area. Therefore, the relatively low numbers of these
mammals are indicative that the ecosystem has reached a tertiary state of anthropogenic
impact. Their tertiary state is one imhich the ecosystermal become impaired and is feared

that it may not recover fully even if actions are taken in the metium due to the absence

of key species (Theodore and Helmut, 2006).

Fauna Sampling Methods
The sampling methods adopted for wildlife assessment were in accordance with the

acceptable international standards and summainzédble 4.11

Table 4.12 Methods of Terrestrial and Aquatic Fauna Assessment

Fauna Sampling Methods

Terrestrial Directandindirectsightingof animalsandinterviews/discussionsith nativesandresidentswithin
fauna andaroundtheprojectareasDirectfield investigatiorwascarriedoutin theprojectarea.
Terrestrial InsectsDiversity Assessment

Invertebrates  [Three principal methods were employed to obtain information on abundance, diversi
significance of insect community in the project area. The methods are:

Handpicking: This is the picking of insects with fingers (for insects that do not bite or stin
forceps. The specimens were transferred to specimen bottles, labelled and preséteatification.
Sweep NetThe sweep net consists of net with open end which is 30 cm in diameter. It was u
collecting flying and hopping insects on low vegetation. The specimens were transferred to g
bottle before labelling and pining.

Direct Sighting Common insects were observed and documented based on their chara
physical features.

MolluscsAssessment

Molluscs assessmenvasby direct observatiorof snailson plant parts,on land, on wharvesand
water.ldentificationwasdoneby a Malacologistusingrelevantextsandtaxonomickeys.

Terrestrial Terrestrialvertebrates includingmphibiansbirds, reptilesandmammalswvere identified andheir
\Vertebrates distributionandbiostatisticaverestudied

Amphibians Direct Observation:assesselly directsearcrandobservatiorfor morphologicakeys.

Indirect Observation:indirectobservatiorfor eggs(on possiblesubstrates).
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Avian Species
Bird

Direct Observation:Direct sightingsusinghandheldinocularsandcameras.

Indirect Observation This method focused on taking other forms of bird records apart from sig
sound (call), such as feather, droppings and nesting sites.

Bird Identification and Biological Nomenclature:

Notes(andsometimephotographs) werakenof birdsthatwerenotidentifiedin thefield for post
field identificationwith Birds of WestAfrica field guide by Theodoreand Helmut (1986). Bird
nomenclaturendtaxonomywasdoneaccordingo Bird Life Internationaklassification.

Reptiles

Direct Observation:Direct sightingof reptilesastheycrawl or limp throughthickets.

Indirect Observation This methodfocusedon observing prints of the crawling pathsvesll as
skin residuesfrom moulting. Interactionswith the residentswere also employed given the
difficulty of largereptilesightingsin shortdurationof suchfiled surveysasthis.

Mammal

Footpaths in the study sites were extensively traversed to locate and identify mammals in the
Knowl edge of mammalian behaviours was al s
sightings. The following methods were used to ascertain the presence of mammalian $peetts
Observation: This entailed recording animals seen or heard in the field. Animal
observations were recorded while walking a continuous line transect of 100 m to 200 m.
Indirect Observation This involves mammal observation through sighting of signs (e.g. renodi
dead individuals, footprints, nests, dens, trails and runways, faeces, and food residues}Hef
animals.

Informal Interviews and Discussions with Farmergzocus group and individual interviews we
conducted during the mammal assessment to collect information on animal sightings witl
around the study sites.

Statistical Analysis

Theresultsweresubjectedo diversityindicesassessmentssingthe PAST software.

4.10.10Conservation Status of Animal Species

The conservation status of the animal species in the project area was evaluated using the
International Union for Conservation of Nature (IUCN) Red List Categories and Criteria.
The IUCN Red List of Threatened Species is widely recognized as the most comprehensive,
objective global approach for evaluating the conservation status of animalafuhglant

species and their links to livelihoods. The IUCN Red List is set upon precise criteria to
evaluate the extinction risk of thousands of species and sigspElse aim is to convey the
urgency of conservation issues to the public and policy makers, as well as help the
international community to try to reduce spe@gsnction.

Speciesareclassifiedby the IUCNRed Listinto ninegroups agollows:

1 Extinct(EX) i No known individualsremaining.

1 Extinct in the wild (EW) 1 Known only to survivein captivity, or asa naturalized
population outside its historic range.

1 Critically endangered (CR) Extremelyhigh risk of extinction in thewild.

1 EndangeredEN) 1 High risk of extinction inthewild.

1 Vulnerable(VU) i High risk of endangermerih thewild.

1 NearthreatenedNT) i Likely to becomesndangereth thenearfuture.

1 Least concern (LC) Lowest risk. Does not qualify for a morer&k category.
Widespread and abundant taxa are included in this category.
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9 Datadeficient (DD)i Not enough datéo makeanassessmerdf its risk of extinction.
9 NotevaluatedNE) i Hasnotyetbeenevaluated againste criteria.

1 When discussing the IUCN Red List, the official term "threatened" is a grouping of
three categories: Critically Endangered, Endangered, and Vulnerable.
EcosystemServices

Ecosystem services are the benefits that people, including businesses, derive from
ecosystems. Ecosystem services are organized into four types: (i) provisioning services,
which are the products people obtain from ecosystems; e.g food, freshwater, filbebgr,
medicinal plants. (ii) regulating services, which #ne benefits people obtain from the
regulation ofecosystem processes; e.g carbon storage and sequestration, climate regulation,
protection from natural hazards. (iii) cultural services whiahthe nonmaterial benefits
people obtain from ecosystems; e.g sacred sites and areas of importance for recreation and
aesthetic enjoyment. (iv) supporting services, which are the natural processes that maintain
other services; e.g. soil formation, nutriegtling and primary production.

Invertebrate Species

The results of invertebrate species assessment indicated that phyla Arthropoda and Mollusca
were the predominant species in the study area.

The checkilist of Arthropod species indicated that the predominant Orders were Lepidoptera,
Odonata, Araneae, Isoptera, Coleoptera, Hymenoptera, Orthoptera, Diptera, and Hemiptera.
Grasshoppersi.e., Order Orthoptera,which appearedn severalclusters)were the most
ubiquitousarthropodsacrosghearea Damageso treestems byermitesandotherisopterans

which usethem as support for their mounds was evident. The tree stem provides
reinforcements on which these insects construct their termitaria. These construction process
leaves damaging impact on the plant as they become exfoliated and covered in earth. There
werealso evidences of active termite activities based on the abundance of termitaria in the
areaPlate 4.3shows some of the invertebrate species observed in the studyakse4.13

shows tle classification of the invertebrate fauna observed in the project area.

Table 4.13 Classification of somelnvertebrate Faunaobservedin the Project Area

SN [Taxa/CommonNames Scientific Names Order IUCN Status
Phylum Arthropoda

1 Termites Marcotermesellicosus Isoptera NE

2 CommonBlack GroundBeetle |Pterostichusmelanarius Coleoptera NE

3 Rhinoceroudeetle Pentodoridiota Coleoptera NE

4 Grasshopper Zonocerusariegatus Orthoptera NE
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5 Black Ant Lepisiotasp. Hymenoptera NE
6 HouseFlies Muscadomestica Diptera NE
U MonarchButterfly Danausplexippus Lepidoptera NE
8 PlainTiger Danauschrysippus Lepidoptera NE
9 Tawny CosterButterfly Acraealycoa Lepidoptera NE
10 |Centipede Lithobiusforticatus Chilopoda NE

NE = Not endangered.

Source:EIA Fieldwork, 2025
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Vertebrate Species

The vertebrates observed during the sampling period belonged to Class Amphibians, Class
Reptilia, Class Aves (Birds) and Class Mammalibe Aves (birds) class was by far the most
numerically dominant and most obvious vertebrate spéaesl among the Aves class, The
Order Lepidoptera was the most abunddrble 4.13presents the classification of the
vertebrates in the project area.

Table 4.14 Vertebrates observedn the Project Area

SN [CommonName Scientific name IUCN Status [Status,AbundanceCategories
ClassAves

1 Blue-SpottedVooddove Turturafer LC M/P/R,c

2 Black FacedQuailfinch Ortygospizaatricollis LC M/P/R, c

3 SpottedFlycatcher Muscicapastriata LC M/P/R,c

4 LeadColouredFlycatcher Myioparusplumbeus LC M/P/R,c

5 Yellow-billed Kite Milvus migrans LC M/P/R,c

6 Oriole Warbler Hypergerusatriceps LC M/P/R,c

7 CommonWeaveBird Ploceuduteolus LC R, c/f

8 Vitelline MaskedWeaver Ploceusvitellinus LC R, c/f

9 Village Weaver Ploceuscucullatus LC R, C

10 Black headedveaver Ploceusnetnocephalus LC R, Ic/f

11 IntermediateEgret Egrettaintermedia LC R/M/V, ulc

12 DoubleSpurredrrancolin Francolinusbicalcaratus LC R, C
ClassAmphibian

13  [Truetoads Buforegularis LC NA
ClassReptilia
Order Squamata

14  |Agamalizard IAgamaagama LC NA
ClassMammalia
Order Rodentia

15  |Grasscutter/Greatercanerat Thryonomyswinderianus LC NA

16  [Giantrat Cricetomysemini LC NA
Order Carnivora

17  |Domesticdog Canislupusfamiliaris LC NA
Order Artiodactyla

18 |Domestiagoat Capraaegagrudhircus LC NA

20 Domesticcow BosTaurus LC NA

Source: EIA Fieldwork,2025

NOTE:Datawas gathered from every survey techniqgue employed which included Oral communication with hunt
residents. However, most of the data came from oral communication, given that were able to observe mostly the
animals. LG Least Concern, NANot Applicable, R Resident, MIntra-African Migrant, RPalearctic Migrant, WWagrant,

I- local, c- commonf- fairly commonp- uncommons- scarce - rear

With respect to the Avifaunatherrelevant categorization mayso beapplied. Theseclude:

A. StatusCategories
B. AbundanceCategories

(BorrowandDemey,2008)
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Status Categories

Thestatus of each speciessdenoted byhe followingletters(in bold):

1 Resident (R} a species that resides within its range throughout the year and breeds;
the opposite of a migrant.

1 Intra-African Migrant (M) - a speciesthat breedsin one part of Africa and
spendsthe post breeding season in a different area or appears only seasonally in
other part.

1 Palearctianigrant(P) - a specieshatbreeddn thePalearctiadegion(Europe North
Americaand parts of Asia) and spends the northern winter inS&taran Africa.

1 Vagrant(V) aspecies outsidigs normalrange.

Abundance Categories

I- local

c- common, i.e.invariablyencountered singlgr in significant numbers within its normiadbitat
f- fairly common,i.e. usually but not inevitably encounteredvithin its normal habitat (= '
not uncommon' in BOWA 2001 or 'frequent’).

u- uncommonij.e. relativelyfrequently but notregularly,encounteredvithin its

normalhabitat s scarce, i.e. only irregularly and infrequently encountered within its
normal habitat

r- rear,i.e. rarelyencountered, ofteimplying fewerthan10records

The category of the most frequently occurring abundance is placed first, e.g. 'f/s' means that
the specie is more often (= in more countries) fairly common than scarce; 'u/lc' means
‘uncommon to locally common'

The Aves observed in the study area can be said to be truly diverse with widely different

status and abundance. A number of the species were categorized as intra African (M) and
Palearctic migrants (P), transiting the savannah in order to avoid the Mortimeer while

others were residents. Only Ardeolaralloides and Egretta intermedia were vagrants. The
abundance categories also varied markedly among the species.
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Plate 45: A= Dove,B= Commonweaver,C= A= Lizard and D= Giant Rat in the project area
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Plate 4.6 Someof the domesticanimals seenin the oject area
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4.11 SOCIGECONOMIC AND COMMUNITY CONSULTATION

The socieeconomic study for the proposed Liquefied Petroleum Gas (LPG) refilling plant situated

along Birnin Kebbi Road in Bodinga Local Government Area of Sokoto State was carried out
using a welstructured and statistically reliable sampling framewddsigned to generate
representative community data. Considering the presence of multiple settlements within the project
vicinity and the differences in how these communities may experience prelgerd effects, a

stratified random sampling technique wasployed. This approach ensured that all relevant
communities within the projectobés influence zc

established Environmental and Social Impact Assessment (ESIA) standards.

For this assessment, the Area of Influence (Aol) was delineated to include all settlements located
within approximately three kilometres of the proposed project site. Identified communities were
carefully categorized based on factors such as distance therproject location, settlement
characteristics, estimated population, and the extent of theireocomic interactions with the
proposed facility. Each community was treated as a separate sampling unit, thereby ensuring

balanced representation andvmeting bias in the data collection process.

A sampling fraction equivalent to ten percent (10%) of the estimated household population was
adopted across the study area. This proportion aligns with accepted practices-atgnoinic
baseline surveys, where a sampling range of five to ten peragenasally considered sufficient

to produce reliable and meaningful results while remaining practical in terms of available time,
logistics, and resources. The selected sampling size therefore provided an effective balance
between analytical accuracy aneld feasibility.

The allocation of questionnaires across the selected communities was done proportionally, taking
into account both population size and proximity to the proposed LPG facility. Settlements located
closer to the project sibewhere potential impacts such ascrieased traffic, employment
opportunities, or environmental concerns are more likely to dcauare assigned a higher number

of questionnaires. This ensured that the perspectives of those most likely to be affected were

adequately reflected in the studydings.
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Within each community, households were selected using a systematic random sampling method.
Enumerators identified central landmarks such as major road intersections, community gathering
points, or residences of traditional leaders, and then selected blossatregular intervals based

on settlement density. This method helped to maintain randomness, reduce selection bias, and
improve the efficiency of field operations, particularly in areas where formal household records

are not available.

Consultation with community leaders played an important role throughout the study. Traditional
rulers, ward heads, and other key stakeholders were engaged during both the planning and data
collection stages to provide guidance, validate population essmanel facilitate community
acceptance of the survey. In addition, field enumerators were recruited from within the local area
and received appropriate training prior to deployment. Their familiarity with the local language
and cultural context enhancednmmunication with respondents, reduced the likelihood of non
response, and improved the overall quality and credibility of the-sacioomic data collected for

the proposed LPG project

4.11.1 Traditional Administrative Structure

The traditional governance structure in Sokoto State, including Bodinga Local Government Area,
is anchored in the longstablished Haus&ulani emirate system that dates back to the era of the
Sokoto Caliphate. At the apex of this system is the Sultaolaft§, who functions as the supreme
traditional authority, providing leadership on cultural, religious, and customary matters across the
state. Beneath this level, District Heads (Hakimai) are responsible for administering designated
districts, while Village Heads (Dagatai) oversee the-tlaglay affairs of individual communities,

including those situated along the Birnin Kebbi Road corridor within Bodinga LGA.

This traditional framework exists alongside the formal local government system recognized by
law. While the Local Government Council is charged with statutory governance and administrative
responsibilities, traditional institutions continue to exert sigaift influence at the grassroots
level. They play key roles in mobilizing community participation, resolving disputes, maintaining
peace and order, and facilitating the communication of government policies and development

initiatives. In addition, they see as custodians of local traditions and Islamic values, and act as
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important links between government authorities, project developers, and host communities,

particularly in matters relating to land administration, security, and social welfare.

Within the household structure, leadership is typically vested in the head of the extended family,
often the most senior male member, who represents the interests of the family in community
matters. Decisiomaking generally follows a hierarchical and adtetive process, beginning at

the family level and extending to the Village Head, and where necessary, to the District Head and
higher traditional authorities for further deliberation or approval. Consequently, any development
project with potential commnity implication® such as the proposed LPG facidityequires prior
engagement and consent through these established traditional institutions to ensure acceptance and

smooth implementation.

Sultanate Council

Sultan of Sokoto

Highest Traditional Authovity

District Level

District Head (Hakimi) Guidance &
Endorsement
Owersees Wamaio LCA Districts
Community Level
Village Head (Dﬂga tai) Consukation &
Manages Local Settlements Coordination
Family Head Decision &
Eldest Male Household Leader Discussion

Figure 4.4 Traditional Administrative Structure of Host Community

4.11.2 Ethnicity and Cultural Heritage

The communities surrounding the proposed LPG project site along Birnin Kebbi Road in Bodinga
Local Government Area of Sokoto State are characterized by a relatively uniform ethnic and

cultural composition. The population is predominantly Muslim, reflectiregbroader religious
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landscape of Sokoto State. Hausa and Fulfulde are the principal languages spoken within the area,
serving as the primary means of communication in everyday interactions, social activities, and

local decisioamaking processes.

The cultural orientation of the area is deeply rooted in the H&u&ani emirate tradition, under

the overarching leadership of the Sultanate. Cultural and religious celebrations play an important
role in reinforcing social cohesion and traditional valudstably, events such as the Durbar
festivals, held during the periods of E8#iFitr and Eidel-Adha, are widely celebrated and attract
significant participation from community members. These occasions serve as important symbols

of cultural continuity, ommunal identity, and respect for traditional authority.

Social life within the Birnin Kebbi Road axis and its adjoining settlements is guided by clearly
defined cultural norms and religious practices, which are essential considerations for the successful
implementation of the proposed LPG facility. Among thenpwnly observed practices in the area

are:

T High regard for places of worship, particularly mosques and designated prayer areas.

1 Observance of daily prayer times, during which disturbances and unnecessary movement
are generally avoided.

1 Respect for the privacy of households, requiring permission before entry into residential
premises.

T Cultural restrictions governing interactions with women, especially younger females,
which must occur with appropriate family or guardian approval.

1 Adherence to Islamic values that discourage activities such as smoking, alcohol

consumption, and excessive noise or loud entertainment.

These socixultural expectations are fundamental to maintaining peaceful relations between the
host communities and project personnel. Therefore, the implementation of the proposed LPG
project along Birnin Kebbi Road should incorporate culturally appatgriengagement
mechanisms, including continuous community consultation, sensitization of project staff, and
strict adherence to local customs and traditions. Such measures will help to foster mutual respect,

prevent social conflicts, and ensure sustairedmunity support throughout the project lifecycle.
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4.11.3 Demographic Characteristics of the Study Area

Table 4.15: Demographic Characteristics of the Project Area
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The age distribution shows that the
majority of respondents fall within
the31i 45 years (32%)and18i 30
years (28%)categories, indicating a
relatively young and economically
active population. This pattern is
consistent with demographic
characteristics of Sokoto State, whe
a large proportion of the population
is within the workingage group. The|
implication for theproposed LPG
project is positive, as this age grouy
represents the primary labour force
and potential workforce for both
construction and opational phases.
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Educational Status

No Formal Primary Secondary Tertiary
Education Level

The educational profile indicates th
35% of respondents have no
formal education, while 30% and
25% possess primary and
secondary education respectively
and only10% have tertiary
education This reflects the general
educational pattern in many parts o
northern Nigeria. The relatively low
level of formal education suggests
the need focommunity
sensitization, safety awareness
programs, and simplified
communication strategiesduring
project implementation to ensure
effective understanding of LPG
safety practices.
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Monthly Income Distribution

Percentage (%)
G 8 & 8 u B8
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<N30k H30k-H60k HO0k-M100k >N100k
Income Range

Income distribution shows thd0%
of respondents earn below

3 0 ,, andl3%% earn between

30,706 0,, hdicating
generally lowincome levels. Only a
small proportion (10%) earn above

100, 000. This h
economic vulnerability of household
within the project area. The propos
LPG project is therefore expected t
provideeconomic relief through job
creation, improved livelihoods, and
increased access to affordable
energy.

Sex distribution
B Male 70% Female 30%

The distribution showg0% male
and 30% female respondentsThis
reflects the sociaultural setting of
Sokoto State where males are morsg
likely to participate in public surveys
and community decisiemaking.
This implies that male perspectives
dominate community opinions;
however, gendeinclusive
engagement slutd be ensured
during project implementation.

Marital status

B Married 65% Single 25% Widowed/divorced 10%

The majority of respondents are
married (65%), followed bysingle
(25%) andwidowed/divorced
(10%). This indicates a stable famil
structure typical of the region.
Married respondents are more likel)
to prioritize household welfare,
energy access, and safety, making
them key stakeholders in LPG
adoption.
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4.11.4 SocieEconomic Infrastructure

4.11.4.1 Public Community Infrastructure

The availability of social infrastructure serves as an important indicator of the level of development
within a community and provides insight into its social and economic needs. As part of the socio
economic baseline assessment conducted for the Envinbainiapact Assessment (EIA) of the
proposed LPG project iBirnin Kebbi Road BodingaLocal Government Areg&gokotoState an
evaluation and mapping of existing public infrastructure within the host community were

undertaken.

Findings from the infrastructure assessment indicateBiinain Kebbi Roadoossesses a number
of essential public facilities, including access roads, water supply sources, telecommunication
services, local markets, schools, and other basic community amenities. These facilities support

daily social and economic activities withime area and form the backbone of community life.

However, the assessment also revealed certain infrastructural deficiencies. In particular, sections
of the major access road connectiBgnin Kebbi Roadto surrounding settlements and the
Bodingatownship are in poor condition, with visible potholes and surface deterioration that may
hinder smooth transportation. Such conditions could affect the movement of construction

materials, equipment, and personnel during the implementation phase of theeprbP G project.

Most of the existing infrastructure Birnin Kebbi Roachas been provided through state and local
government efforts, as well as community and intervention initiatives. In view of the proposed
LPG development, there is potential for the project to contribute positively to local infrastructure
improvement, eitbr directly through corporate social responsibility (CSR) initiatives or indirectly

through increased economic activity within the community.
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@ GPS Map

X6Q4+4V6, Maiduguri Rd, Gwiwa 840103, Sokoto, Nigeria

Latitude Longitude
12.98738° 5.2064466666666664°

Local 06:14:22 PM Altitude 293 meters
GMT 05:14:22 PM Monday, 29.12.2025

' GPS Map

Badon Hanya area opposite Primary Education Board Sokoto Along sultan Abubakar 111
airport, Birmin Kebbi Road, Wamako 840103, Sokoto, Nigeria

Latitude Longitude
12.99139666666666/° RWAVZRRRERRRERERY

Local 06:30:55 PM Altitude 293 meters
GMT 05:30:55 PM Monday, 29.12.2025

6’ GPS Map

No. 7 Alu quarters, A, opposite Airan international school, Sokoto 840103, Sokoto,
Nigeria
Latitude Longitude
12.992105° 5.202563333333334°

Local 06:18:46 PM Altitude 293 meters
GMT 05:18:46 PM Monday, 29.12.2025

X6Q4+4V6, Maiduguri Rd, Gwiwa 840103, Sokoto, Nigeria
Latitude Longitude
12.987693333333334° 5.2068°

Local 06:09:57 PM Altitude 293 meters
GMT 05:09:57 PM Monday, 29.12.2025

Plate 4.7. SomePublic Community Infrastructure in Birnin Kebbi Road
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4.11.5 Household Infrastructure

An assessment of househdddel infrastructure was also undertaken to evaluate the living

conditions of residents withiBirnin Kebbi Roaccommunity,BodingaLGA, as part of the socio

economic baseline studies for the proposed LPG project. The review focused on the availability
and condition of basic amenities within individual households, including sources of water supply,

sanitation facilities, electricity accgscooking energy sources, housing materials, and waste

disposal methods.

This evaluation provides an understanding of the current standard of living of households in the
project area and helps to identify existing gaps in basic services. The findings serve as a basis for
determining potential areas of need and for anticipatog the proposed LPG project may

influence household welfare, energy transition patterns, and overall social development within the

community.

Table 4.16 Household Infrastructure in the Project Community

Household Cooking Energy Source

Firewood

LPG

Charcoal

Kerosene

The pie chart reveals thfitewood (50%)
is the dominant cooking energy source,
followed bycharcoal (20%), kerosene
(20%), and only10% LPG usage This
confirms heavy dependence on traditiong
biomass fuels, which is typical in Sokoto
State. The introduction of the LPG facility
will significantly enhance access to clean
energy, thereby reducirdgforestation,
indoor air pollution, and health risks
associated with smoke inhalation.
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Household Water Source

Borehole

Others

well Pipe-borne

The main sources of water drereholes
(45%) and wells (35%) while pipe-borne
water accounts for only 15% This
reflects limited access to centralized watg
infrastructure. The findings indicate
reliance on groundwater sources, which
underscores the importance of
groundwater protection measuresn the
LPG project design to prevent
contamination.

Waste Disposal Methods

Open Dumping

h . N

Collection

Waste disposal practices are dominated
open dumping (40%) and burning
(30%), with only20% using organized
collection systemsThis indicates poor
waste management practices in the area
The LPG project should therefore
incorporatestructured waste
management systemand possibly
contribute to improving environmental
sanitation awareness within the host
community.

Household power source
B Generator 50% W Grid electricity 20% W Solar 10%

Mo access 20%

<

The main power source generators
(50%), followed bygrid electricity

(20%), solar (10%), andno access (20%)
This indicates unreliable electricity supply
in the area. The LPG project may indirec
support energy diversification and
economic activities requiring stable powe
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Household toilet type Most households uggt latrines (60%),

B Fit latrine 60% Water closet 25% while 25% use water cIoset,sandlS%
e practice open defecationThis reflects
moderate sanitation challenges. The proj
should promotémproved sanitation
awarenessas part of its corporate social
responsibility.

4.11.6 Community Structure
4.11.6.1 Leadership, Women, and Politics

Birnin Kebbi Road being a significant settlement withBodingaLocal Government Area, is
governed under the traditional Hausa emirate systemStuihanserves as the highest traditional
authority, while the community is led locally by a District Head (Hakimi) and a Village Head
(Dagaci). Subordinate leadership structures include the Ward or Clan Head (Mai Unguwa) and the
Family Head (Mai Gida). Women Birnin Kebbi Roadactively participate in community affairs

and contribute to peadmuilding initiatives, highlighting their important role in social cohesion

and local decisiomaking.

4.11.62 Ethnic and Religious Composition

The population oBirnin Kebbi Roads predominantly Hauskulani, with a few noaindigenous
residents and seasonal visitors. Hausa is the primary language spoken and understood throughout
the community. Islam is the dominant religion, representing over 99% of the population, reflecting

thecultural and religious homogeneity of the area.

4.11.6.3 Conflict Resolution

Conflicts in Birnin Kebbi Roadare generally personal rather than between clans or groups.
Disputes are encouraged to be resolved through dialogue; unresolved cases are escalated to the

Village Head or, in extreme circumstances, to the District Head. Engagement with law
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enforcement occurs only when sanctioned by traditional authorities, ensuring that local customs

and leadership channels guide conflict resolution.

4.11.6.4 Cultural Heritage

The community does not possess any sacred sites, artefacts, or culturally significant animals within
or near the proposed LPG project site. There is no record of heritage structures that would be

affected by project activities, simplifying cultural impacinsiderations during project planning.

4.11.6.5 Relationship with Visitors

Birnin Kebbi Roadresidents have historically maintained cordial relationships with visitors and
norrindigenous residents. The community is known for its peaceful coexistence, which has
contributed to stable social relations and minimal social tension, an importanfdéastaccessful

stakeholder engagement during the LPG project.

4.11.6.6 Common Crops Farmed

Agriculture remains a key livelihood activity Birnin Kebbi RoadResidents practice subsistence

and smaliscale farming, cultivating crops such as maize, millet, sorghum, rice, and soya beans.
Livestock farming is also prevalent, with households raising cattle, goats, sheep, and poultry
(chickens, ducks, and geesehege practices indicate potential exposure to zoonotic diseases,

which should be considered in environmental and health management plans for the LPG project.

4.11.6.7 Wildlife within the Community

Local fauna includes reptiles (snakes and monitor lizards), birds (Aves), and rodents. However,
their populations have declined over time due to land clearance for agriculture, settlement
expansion, and other anthropogenic activities. This reduction wodess the need for

environmental management measures to minimize further habitat disturbance during project

construction.

4.11.6.8 Vulnerable Groups

Certain population groups Birnin Kebbi Roacare more susceptible to adverse effects of the LPG

project. These include women, elderly residents (60 years and above), orphans, persons with
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physical disabilities, and economically disadvantaged households. Mitigation strategies should
specifically address these groups to ensure equitable compensation, livelihood restoration, and

access to project benefits

4.11.7 Prevalent Diseases Birnin Kebbi Road Community

The prevalent health conditions reported within the host community are illustrated in the
corresponding figure. The findings indicate that malaria accounts for the highest proportion of
reported ilinesses (50%), followed by typhoid fever (20%) and respireglated diseases (20%).

This distribution reflects the typical disease pattern in Sokoto State and similaarggmi
environments, where climatic conditions such as high temperature and seasonal water stagnation

promote mosquito breeding and increasgama incidence.

Malaria remains endemic in the area and continues to have significant implications for productivity
and household wellbeing, as affected individuals often lose valuable working days during periods
of illness and recovery. Information obtained from locadltie personnel and community

respondents further confirms that malaria and typhoid are the most frequently occurring ailments,

particularly among vulnerable groups such as women and children.

In addition, discussions with community members revealed the presence of respiratory conditions,
which may be linked to prolonged exposure to smoke from the use of firewood and other traditional
biomass fuels for cooking. This observation highlights th@ontance of cleaner energy
alternatives such as LPG, which have the potential to significantly reduce indoor air pollution,

improve respiratory health, and enhance overall living conditions within the community.
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@ Malaria 50%: @ Typhoid 20% @ Respiratory 20%

B Others 10%

60%

0%

40%

30%

20%

‘Anm

Malaria Typhoid Respiratory Others

Figure 45: Prevalent Diseases ifBirnin Kebbi Road Community

4.11.8 Transport Services irBirnin Kebbi Road Community

Road transportation constitutes the primary means of movement within Bodinga LGA and its
surrounding communities. The survey identified three main modes of transport used by residents.
Motorcycles represent the most widely used option, accounting for &bétitof responses,
largely due to their affordability, flexibility, and ability to navigate both paved and unpaved routes.
Cars constitute approximateB0%, serving longedistance travel and commercial purposes,
while tricycles account for about5%, providing intermediate transport services within and

around the community.

This distribution reflects a typical semiban mobility structure, where informal and loapacity
transport systems dominate. The heavy reliance on motorcycles, in particular, has important safety
implications. With the anticipated increase in vehicatevement associated with the proposed

LPG facilityd especially from delivery trucks and customer tréffibere is a need to incorporate
adequate road safety measures. These should include proper traffic management, speed control
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mechanisms, clear signage, and designated entry and exit points to minimize risks, particularly for

motorcycle users who are more vulnerable to road accidents.

B Motorcycles 559% B Cars 20% B Tricycles 15%
B Others 10%

Figure 4.6. Mode of Transport in the Project Community

4.11.9 Project Impacts

4.11.9.1 CommunitAwareness

The chart (Figure 4.7) indicates that approximaB&%o of respondents are awaifehe proposed
LPG project, while the remainirgD% are not award his suggests a moderate level of awareness
within the host community, implying that initial information dissemination and stakeholder

interactions have reached a fair proportion of residents.

However, the relatively high percentage of respondents who are not aware of the project highlights
the need for intensified community engagement efforts. Continuous sensitization through
meetings, public awareness campaigns, and consultations with comneamers will be
necessary to ensure that all stakeholders are adequately informed.

Enhancing awareness will not only improve transparency but also help to address concerns,
minimize misconceptions, and foster stronger community acceptance and participation, which are

essential for the smooth implementation and {terg sustainability athe proposed LPG project.
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Understanding these local transport dynamics is essential for effective project planning, ensuring
efficient logistics, safe movement of materials, and improved accessibility for staff, customers,

and service providers throughout the project lifecycle.

B Aware 609 B Unaware 40%

Figure 4.7: Community Awareness of the Project

4.11.9.2 Project Implication on Livelihood

The pie chart (Figure 4.8) shows that a significant proportion of respon@&ftg é€xpect the
proposed LPG project to have a positive influence on their livelihoods. This positive outlook is
largely driven by anticipated benefits such as employment opportunities, increased commercial
activities, and overall economic stimulation withire community during both construction and

operational phases.

On the other hand, abol$% of respondents expressed concerns over potential negative impacts,
including possible disruptions to existing livelihood activities such as petty trading, farming, or
movement within the area. MeanwhiB§)% of the respondents indicated that the project may not

have any noticeable effect on their current means of livelihood.

Overall, the findings reflect a high level of community support for the project, given its perceived
economic advantages. Nonetheless, it is important for the project proponent to adopt inclusive
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strategies, ensure fair access to employment opportunities, and implement appropriate mitigation

measures to address concerns and maximize the positiveesociomic outcomes of the project.

B Positive 65% B Neutral 20% B Negative 15%

Figure 4.8 Project Implication on Livelihood

4.11.9.3 Projectmplication on Cultural Interference

The chart (Figure 4.9) reveals that abB0%6 of respondentre of the opinion that the proposed
LPG project will not have any effect on existing cultural practices within Birnin Kebbi Road and
its environs. In contrasB0% of respondentanticipate slight interference, whi0% express

concernsabout possible cultural disruptions.

The general perception that the project will not significantly affect cultural values suggests a high
level of social acceptability, particularly as there are no known sacred sites or culturally sensitive
landmarks within the immediate project area. Noeletss, the concerns raised by a segment of the
population may be linked to the anticipated influx of workers, increased human activity, and

possible changes in local social interactions during the construction and operational phases.
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To ensure sustained community support and cultural harmony, it is important for the project to
incorporate culturally sensitive practices. This includes maintaining respect for religious norms,
engaging traditional and community leaders, and ensuringtbpgct activities align with local

customs and values throughout the project lifecycle

B Respondents (%)

Figure 4.9: Project Implication on Cultural Interference

4.11.9.4 ExpectelrojectBenefit

The chart (Figure 4.10) illustrates the key benefits expected by residents from the proposed LPG
project in Birnin Kebbi Road. The findings show tkaiployment opportunities (35%dnstitute

the most anticipated benefit, reflecting strong community expectations for job creation during both

the construction and operational phases of the project.

This is followed byimproved energy access (30%) i ndi cati ng the communi
reliable and cleaner cooking fuel as an alternative to traditional biomass s8usiegss growth

(20%) was also identified as a notable benefit, as the project is expected to stimulate local
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economic activities, including trading, transportation, and related services. Additionally,
infrastructure development (15%8uch as improved road conditions and enhanced commercial

facilities, was highlighted by respondents.

Overall, these responses demonstrate that the community perceives the project as a driver of
economic development and improved living standards. However, meeting these expectations will
require deliberate efforts by the project proponent to ensure inelesnployment, support for

local enterprises, and the provision of tangible secionomic benefits throughout the project

lifecycle.

B Employment 35% W Energy access 30%

B Business 209 B Infrastructure 15%
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Figure 4.10: ExpectedProject Benefit

4.12 FOCUS GROUP DISCUSSION
A communityfocused project should create opportunities that encourage the active participation
of all groups within the community in order to promote collective commitment toward sustainable

development. During the social assessment, Focus Group Diswu¢BiBDs) were conducted
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with various social groups in the project area, including men, women, and youths. The views and

perceptions of each group were recorded are summarized in Table 4.17
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Table 4.17 Summary of FGD

S/N Stakeholder Main L!v_e_||h00d Key Expectations Major Concerns EIA Team Response
Group Activities
L General awareness of th(The EIA team clarified that the
: , Anticipation of stable : : . o : :
Predominantly involved income onportunities project exists, with facility will be designed in
in crop cultivation, throuah dFi)r%ct and positive reception due to|accordance with established
livestock keeping, throug expected economic safety codes, including
. indirect employment, . ) . ,
commercial motorcycle inclusion of local benefits. However, installation of modern fire
Adult Male operations, small retail businesses in supply ||CONCEMS were raised |suppression systems, hazard
1 businesses, masonry, a o PRIy regarding operational control mechanisms, and routi
Group o chains, improvement ir ) . X .
public/private ’ o hazards such as acciden|safety inspections. The project
road accessibility, and . . . .
employment. Some also .~ |lgas discharge, fire will adopt local contenpolicies
: .~ llenhancement of basic || . L
engage in transportation|. incidents, increased heayto ensure participation of
: infrastructure such as . . o :
and informal sector . duty traffic, and possible |qualified community members,
: electricity and water ; : ,
services. supol environmental while environmental safeguard
PRIy disturbances. will be strictly implemented.
The EIA team emphasized
: . . inclusive stakeholder
. , Desire for improved ||Awareness level is :
Mainly engaged in food . engagement, ensuring that
: > : household welfare moderate, with general . . .
vending, grain trading, .__|lwomen are actively involved in
. 2" Ithrough better access {lacceptance of the projec .
local processing activitie . . . consultation processes. It was
o clean cooking energy, |Concerns include child )
tailoring, and small . AR . also noted that safety educatio
Women . inclusion in livelihood ||safety, possible : .
2 household enterprises. L . . ._./lcampaigns and communibase(
Group U ._llsupport initiatives, environmental noise, risit .
Some also participate in||. L : awareness programs will be
: . llimproved healthcare ||living costs, and social | .
backyard animal rearing T implemented. Recommendatio
: , access, and participatichanges due to the
and informal savings || : for womenfocused
in community presence of external . :
groups. empowerment initiatives will be
development programs|workers. ) .
i ncorporated i
social responsibility framework
3 Youth Youths are largely Strong expectation for || The group is generally | The EIA team assured that
Group involved in informal job creation, technical ||aware and optimistic abgjrecruitment procedures will be
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SIN

Stakeholder
Group

Main Livelihood
Activities

Key Expectations

Major Concerns

EIA Team Response

employment such as
motorcycle transport,
skilled trades (mechanic
welding, carpentry),
smaltscale trading, and
agricultural labour. A
portion remains
unemployed or
underemployed.

training opportunities,
skill development
programs, and support
for small business
ventures.

the project. Key concerns
include fairness in
recruitment processes,
limited job slots, and
sustainability of
employment opportunitie
beyond the construction
phase.

transparent and mettased, witl
emphasis on local participation
Provisions for vocational trainir
and capacity building will be
recommended to enhance
employability. Continuous
engagement with youth
representatives will also be
maintained to promoteust and
prevent social tension.
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4.13: KEY INFORMANT INTERVIEW

Key Informant Interviews (KIlIs) were conducted as part of the secomomic baseline
assessment for the proposed Liquefied Petroleum Gas (LPG) project in Birnin Kebbi Road,
BodingalLocal Government Area, Soko&iate. KllIs are a qualitative data collection method that
involves engaging individuals with specialized knowledge, experience, or leadership roles within
the community. These informants providedepth insights into community structure, local
governancg social norms, economic activities, environmental concerns, and potential project

impacts that may not be captured through household surveys or focus group discussions.

The KIlI participants for this study included community leaders, traditional authorities, religious
leaders, heads of local associations, and other influential stakeholders. Their perspectives were
crucial in understanding the prevailing social dynamicentiflying vulnerable groups, and
assessing the communityds expectations and co
information obtained from KllIs helped validate findings from other secmnomic tools and

informed recommendations for effectistakeholder engagement and project impact mitigation.

4.13: KEY INFORMANT INTERVIEW

Key Informant Interviews (KIlIs) were conducted as part of the secimomic baseline
assessment for the proposed Liquefied Petroleum Gas (LPG) projBitnin Kebbi Road
BodingalLocal Government AregokotoState. KllIs are a qualitative data collection method that
involves engaging individuals with specialized knowledge, experience, or leadership roles within
the community. These informants providedepth insights into community structure, local
governancg social nhorms, economic activities, enviragmtal concerns, and potential project

impacts that may not be captured through household surveys or focus group discussions.

The KII patrticipants for this study included community leaders, traditional authorities, religious
leaders, heads of local associations, and other influential stakeholders. Their perspectives were
crucial in understanding the prevailing social dynamicgntiflying vulnerable groups, and

assessing the communityds expectations and co
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information obtained from Klls helped validate findings from other secmnomic tools and

informed recommendations for effective stakeholder engagement and project impact mitigation.
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Table 4.18 Summary of Key Informant Interview

|S/NH Key Informant H Position/Title || Key Issues Discussed“ Major Concerns Raised H

EIA Team Response \

Community governance
structure, land ownersh

Safety of the LPG facility,
strict compliance with
traditional protocols,

The EIA team assured that the
project will comply with all nationa
safety regulations and industry be

District Head |[Traditional . involvement of traditional |jpractices. Respect for traditional
. system, level of project|. . "= . . . . L
(Hakimi) Leader . institutions in project authority will be maintained
awareness, security | , : :
) Jimplementation, and throughout the project lifecycle.
arrangement in the arex " : e .
employment opportunities |Local labour will be prioritized in
for local indigenes line with the lo@l content policy.
The EIA team confirmed that land
. _— acquisition followed due process g
- Possible land acquisition S .
Existing land use . . that compensation issues will be
: disputes, compensation .
, . patterns, farming . handled transparently. Traffic
Village Head |Community - ._|ltransparency, increased
. activities near the proje . : : management measures and
(Dagaci) Leader traffic during construction,

site, cultural values ano
settlement structure

and temporary disturbance
farming activities

construction scheduling will be
incorporated into the Environment
and Social Management Plan
(ESMP) to minimize disruption.

Primary Health
Officer

Health Sector
Representative

Common diseases in th
community, healthcare
capacity, emergency
preparedness, and
potential public health
implications of the LPG
facility

Possible increase in
respiratory illnesses, fire
incidents, and need for
emergency response
preparedness

The EIA team assured that
comprehensive health and safety
measures will be implemented,
including fire prevention systems,
routine safety inspections, staff
training, and integration of an
Emergency Response Plan (ERP)
into the ESMP.

Community
School
Headmaster

Education
Representative

Youth unemployment,
educational level of
residents, skill gaps
among youths, and

Lack of technical skills
among youths, risk of
exclusion from employmen
opportunities, and need for

infrastructure challenge

educational support

The EIA team recommended the

inclusion of vocational training, ski
acquisition programmes, and loca
capacity building initiatives as part

of the projecto
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ISIN| Key Informant || Position/Title | Key Issues Discussed| Major Concerns Raised ||

EIA Team Response |

Responsibility (CSR). Transparent
recruitment processes will be
encouraged.

Community
Development
5 ||Association
(CDA)
Chairman

Community
Representative

Community developme
priorities, infrastructure
deficits, social cohesior
and stakeholder
engagement

Rehabilitation of access
roads, improvement of
potable water supply,
electricity support, and
transparency in employmet
recruitment

The EIA team assured that
community concerns will be
reflected in the Community
Development Agreement (CDA).
Continuous stakeholder engagem
grievance redress mechanisms, a
infrastructure support initiatives wi
form part of the project

implementatio strategy.
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CHAPTER FIVE

ASSOCIATED AND POTENTIAL ENVIRONMENTAL IMPACT

5.1 INTRODUCTION

This chapter provides information on the assessment of the potential environmental and
socioeconomic impacts of the proposed project. A description of the identification and evaluation
methodology used to assess the significance of impacts, having takeactount impact

magnitude and sensitivity of receptors and resources affected, is provided below.

5.2 METHODOLOGY FOR IMPACT IDENTIFICATION AND EVALUATION

The potential environmental and social impacts associated with the prayiisedoject inBirnin
Kebbi Road BodingaLGA, were systematically assessed by integrating the project components
with the surrounding environmental, social, and cultural settings. This section outlines the key
impacts anticipated from the project and describes the approach used to assegsificainse.
A combination of techniques was applied, including the use of checklists, impact matrices,

stakeholder consultations, and estgedgment.
The impact assessment process involved three main phases:

i. Impact Identification: Recognizing the possible impacts related to each stage afPtGe

project activities;
ii. Impact Prediction: Estimating the nature, scale, duration, and reach of these impacts; and

iii. Impact Evaluation: Assessing the significance of these impacts by considering their

magnitude and the sensitivity of affected receptors.
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5.2.1 Impact Identification

Using a checklist grounded in detailed baseline data and a comprehensive understaiching of
Kebbi Road s | oc al environmentLPG prgectewere iidantifiedibpnp act s

examining:

1 The source or cause of impacts (e.g., specific project activities or environmental aspects);

1 The receptors of these impacts (such as local ecosystems, water resources, and
socioeconomic conditions);

T The pathways through which impacts could affect receptors; and

1 The possible consequences of these impacts on the environment and community.

5.2.2 Impact Prediction

To further qualify these impacts, each was characterized according to several criteria relevant to
theBirnin Kebbi Roadcontext:

Beneficial Impacts: Positive effects that improve environmental or social conditions;
Adverse Impacts:Negative effects that may cause harm or disruption;
Direct Impacts: Immediate effects directly linked td°G project activities;

Indirect Impacts: Secondary effects occurring later or at a distance from the project site;

=A =/ =4 -4 =4

Cumulative Impacts: Combined impacts with other past, present, or future projects in the
Birnin Kebbi Roadarea;

Reversible Impacts:Effects from which the environment or community can recover;
Irreversible Impacts: Long-lasting changes that cannot be fully undone;

Residual Impacts:Remaining effects after mitigation measures have been implemented;

= = =4 =4

Short-term Impacts: Temporary effects that dissipate after project phases or mitigation;
and

1 Long-term Impacts: Persistent effects lasting beyond project completion.

5.2.3 Impact Evaluation

The final phase evaluated the significance of each identified impact by assessing:

1 Duration: Whether impacts are temporary (days to months) or permanent;
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1 Extent: The geographical reach, whether sipecific, local, or regional withiBirnin
Kebbi Roadand its surroundings;

1 Intensity: The severity of the impact, ranging from weak to strong based on changes to
environmental or social components; and

1 Severity: The overall importance of the impact, combining magnitude and receptor

sensitivity, to prioritize mitigation and management efforts effectively.

This structured evaluation ensures that the EIA foBlinein Kebbi Road_PG project delivers a
clear understanding of risks and opportunities, guiding deemiking toward sustainable project

implementation.

Table 5.1: Impact Evaluation Matrix

Sensitivity/Vulnerabilityof Receptor
Low Medium High
Magnitudeof | Negligible Negligible Negligible Negligible
Impact
Small Negligible Minor Moderate
Medium Minor Moderate
Large Moderate
53 IMPACT SIGNIFICANCE CATEGORIES AND KEY

ENVIRONMENTAL/SOCIOECONOMIC FACTORS

T Major Impact: A major impact refers to a highly significant effect where environmental
standards or limits may be exceeded, or where substantial harm occurs to highly sensitive
or valued resources Birnin Kebbi RoadSuch impacts are severe and difficult to mitigate,
potentially causing lond¢psting damage to the environment or community dvelhg.

1 Moderate Impact. Moderate impacts fall within acceptable limits but may approach
thresholds where harm could become more serious. These impacts are notable but can be

effectively reduced through targeted mitigation measures. They represent substantial
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effects on the environment or social system®iofin Kebbi Roadbut do not surpass
critical levels.

T Minor Impact: Minor impacts cause measurable but limited effects that remain well
within regulatory standards or affect resources with low sensitivity. These impacts have
limited consequences and may or may not require intervention, having a generally subdued

effect onthe local environment or society.
5.3.1 Environmental and Socioeconomic Factors Considered

The assessment considered a wide range of environmental and social receptors potentially affected
by theLPG project inBirnin Kebbi Road including:

Biophysical Environment:

Air quality and emissions,
Noise and vibrations from machinery and vehicles,
Soil and geological conditions,

Surface and groundwater resources,

=A =4 =2 -4 =4

Local ecology and biodiversity.
Socioeconomic Environment:

Visual and aesthetic quality of the landscape,

Effects on local communities, including cultural and social dynamics,
Gender considerations and vulnerable groups,

Community health, safety, and security,

Potential resettlement needs,

Labor and working conditions,

Existing infrastructure capacity,

Employment opportunities and economic impacts,

=A =4 =4 -4 -4 -4 -4 -4 -4

Preservation of cultural heritage.
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5.4 PROJECT ACTIVITIES BY PHASE

TheLPG project activities were divided into distinct phases, each with specific anticipated actions:
Pre-Construction Phase:

1 Mobilization and transportation of equipment, materials, and personiBairion Kebbi
Road

1 Energy provision for site preparation and initial works,

1 Site clearing and land excavation,

1 Recruitment and deployment of labor.

Construction Phase:

Ongoing transportation of materials and workers,
Excavation and foundation works,
Construction of th& PG station platform, including fabrication and coating,

Installation and commissioning of the gas plant equipment,

= =4 =4 -4 =4

Demobilization of the construction workforce.
Operational Phase:

Emissions and air pollution from compressors, pumps, and generators,
Noise and vibration impacts from operational equipment and traffic,
Risks of soil contamination due to oil spills and equipment leaks,

Fire hazards and disaster risk management,

Generation of solid and liquid wastes,

Increased demand on local social services and infrastructure,

Potential for traffic accidents related to project activities,

=A =/ =4 -4 -4 -4 -4 -

Health and safety concerns for workers and the community.
Decommissioning Phase:

1 Dismantling and removal of gas plant infrastructure,
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1 Disposal or relocation of storage tanks and gantry equipment,

T Increased generation of solid waste requiring management.

5.5 IMPACT IDENTIFICATION AND EVALUATION PROCESS

To ensure thorough assessment in line with Environmental and Social Impact Assessment (ESIA)

guidelines, the following steps were applied for Biain Kebbi Road_PG project:

T Impact Identification: Comprehensive listing of all potential biophysical, social, and
healthrelated impacts, considering both significant and minor effects from the project
phases.

1 Impact Qualification: Characterizing the nature of each impact (positive or negative,
direct or indirect).

T Impact Rating: Assigning a level of significance (major, moderate, or minor) based on
the magnitude and sensitivity of affected resources or communities.

1 Impact Description: Detailed explanation of how each impact arises, its consequences,

and potential mitigation approaches.

This approach ensures that all relevant interactions betwedrPthgroject activities and the
Birnin Kebbi Roadenvironment and community are accounted for, providing a clear basis for

management and decisiomaking.

Table 5.2: Identified Proposed Project Impact

Impactsidentification Phasewf the ProposedProject
Construction | Operation | Decommissioning
phase phase phase
Alterationof soil profile * * *
Changdn landuse * * *
Changen waterquality * *
Acceleratiorof erosion *
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Acidification of soil andwater * * *
Alterationof localtopography *

Blockageof roads/motorways * *
Damagedo communicatiorcables *

Burns/injuriefrom weldingsparks * * *
Exposureo heatandlight * *
Exposurego weldingflash * * *
Impairmentof air quality * * *
Improvedlivelihood * * *
Improvedgassupplyto customers *
Increasediemandor socialinfrastructure * * *
Increasen income * *

Increasen priceof locally sourcednaterials *

Increaseapportunityfor businesaind * * *
employment

Increaseén incidenceof S T linkladingHIV * *
Influx of migrantworkers * *
Legalissues * * *

5.5.2 Impact Qualification

The identified potential impacts of th€G project inBirnin Kebbi Roadwere classified using

four key criteria:

T Whether the impact is positive or negative,
1 Whether it is shorterm (lasting less than three months) or loeign (lasting longer than

three months),
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T Whether the impact is reversible (the environment or community can return to its original
state after the impact ceases) or irreversible (permanent change or damage),
T Whether the impact is direct (occurs as an immediate result of project activities) or indirect

(secondary effects that occur later or further away from the source).

Negative impacts represent harmful effects on the local biophysical environment, public health, or
social conditions. Positive impacts, on the other hand, improve environmental quality or
community wellbeing. This classification helps to better understiwednature and duration of

each impact and its potential for recovery.

5.5.3 Impact Rating

To determine the overall significance of each impact, a rating system was applied using a
numerical scale of 0, 1, 3, and 5, based on criteria adapted from the International Organization for
Standardization (ISO) 14001 Environmental Management SystemvixakeThe criteria used

for rating impacts in th&irnin Kebbi Road_PG project include:

1 Legal/Regulatory Requirements (L): Whether national or local regulations (such as those
from FMEnv, NMDRA, and AKSEPA) apply to the impact. Ratings reflect if there is no
regulation (0), some regulation (3), or strict regulation with permits required (5).

1 Risk Factor (R): Assessed using a Risk Assessment Matrix (RAM) that combines the
probability of impact occurrence with the severity of its consequences. Risks are
categorized as low (1, green), intermediate (3, yellow), or high (5, red).

1 Frequency (F): How often the impact is likely to occur, informed by historical data, expert

input, and community consultations.
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T Importance (I): The value or sensitivity of the environmental or social component affected,
determined through stakeholder engagement and expert consensus.
T Public Perception (P): The level of concern or support expressed by the community and

other stakeholders regarding the impact.

The combined weighting of these five factors generates an overall significance score for each
impact. This scoring system helps prioritize which impacts require urgent mitigation and

management during the implementation ofltF&s project inBirnin Kebbi Road

Figure 5.1: Risk Assessment Matrix

NOTE: Where 1=Low risk (green), 3=Intermediate risk (yellow) and
5=High risk (red)

Table 5.3 Impact Value and Rating Colour Code

Impact value Cut off values Impact Rating

L+R+F+I+P <8 Low

158



L+R+F+I+P O &ut<15 Medium

L+R+F+I+P 015

F+1 >6

P =5

Positive
Note: L= Legal/Regulatory, R = Risk, F= Frequency, | = Importance, P = Public Interest/
Perception
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Table 5.5: Potential and Associated Impacts of the Proposed Project (Pre-Construction Phase)
Impact Short Long

5N Project Activities Impact Description Pozitive Negative Direct Indirect Reversible Irreversible L E F I P Total
Eating Term Term

Loss of land and ) ) | )

1 Land Acqu=aition H A W N . 55555325
displacement of land users
Loss of hvelihood for

2 Land Acquisiion  informal land nsers and H ) | { A 5444522
subsistence farmers

Third-party amtation due to ) ) : )
3  Land Acqu=inon H 3 3 3 A 4433418

!'."IJBJ.PEI:IS-EII.EII. concerms

Faised expectafions or

Community
4 exchision of vulnerable M Yy | Yy L] 3322212
Sensizabon
groups
Site Survey and 501l Tem ¢ so1l compaction
5 : ey F L J J N v 211127
Inveshzation and vegetahion disturbance
IMobihzation of
Traffic congeshon and road ) ) ) )
6 Equipment and ) M 2| | | | 3322313
safety nsks
Personnel
Meobilization of

Moise and short-ferm ) ) ) )
7 Equipment and M 3 | 3 L 2222210
emssions from vehicles
Personnel

Strain on local infrastructure , , , ,
& Influx of JTob Seekers M 3 8| 3 L] 31323314

and housing
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Impact Short Long

S5/N  Project Activifies Impact Description Pozitive Negative Direct Indirect Reversible Irreversible LE F I P Total
Eating Term Term
Social tension between , , , ,
9 Influx of Job Seekers H | A A o 4323418
indigenes and mugrants
Site Cleanng and Less of biediversity and
10 ) H | 55555125
Bush Bemoval natural habitat
Site Cleanng and Erosion nisk due to i
11 H | 35444722
Bush Removal vegetation loss
Uncontrolled disposal of
Imtial Waste ) ) , , , ,
12 ) vegetation and domestic M | Y W W 3222211
(eneration
waste
Imitial Waste Vizunal mm=ance from ) ) ) )
13 L W | ! ! 211114
(reneration unmanaged site debris

Note: L= Legal/Regulatory, R = Risk, F= Frequency, I = Importance, P = Public Interest/ Percepfion

Table 5.6: Potential and Associated Impacts of the Proposed Project (Construction Phase)

Impact
5N Project Activities Impact Description R Poz: Neg Diir Ind ST LT Bev Irrev LE F I P Total
ating
Crvil Werks (Buldings, ) |
1 Soul disturbance and erosion from excavation actrvities H oo W -.. 4444420
Dramage, Boads)
2 Ciovil Works (Generation of construchion waste {debns, packaging) M VoA W + 3222211

Fazk of accidents due to liffing and confined space i |
3 Installation of LPG Tanks L | W | 5444421

works
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Impact

SN Project Activities Impact Dezeription Rai Po: Neg Dir Ind ST LT EevIrrev LE F I P Total
ating
Installation of Pumps & , ,
4 Woize from mechamcal fithngs, heanng damagensk H Yoo Y Y 31333315
Compressors
5  LPGPiping and Valve welding  Gas exposuwre, mhalation or pressure injunes H A Y Y 3544422
6 Fire Hydrant and Safety Systems welding noise and minor emissions L Vo y | 212117
T Electnieal Installation Electrocution or fre hazard duning testing H J oA L Y 31433316
Contamination from hydrotest water and chemncal ) )
§ Hvdrotestng Pipelmes and Tanks M v o9 | Y 1333214
additrves
Operation of Generators and A pollutien (NO2x, CO), notse 1mpact on nearby
9 H Voo y v 5455413
Equipment receptors
Risk of imjury (falls, slips, equpment impact) to )
10 General Construction Activities H v 4 Y Y 5543413
workers and passershy

Note: L= Legal/Regulatory, R = Risk, F= Frequency, I =Importance, P= Public Interest/ Percepfion
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Table 5.7: Potential and Associated Impact of the Proposed Project (Operation Phase)

Project activities Impact description Impact | Impact Qualification Impact Total
Rating Quantification
Positiv | Negativ | Direc | Indirect | Short | long Reversi| Irrev | L R | F
e e t term | Term | ble ersib
le
Plant Air pollutionfrom gasplant a a a a 0p 5 18
operation/maintenance | facilities
Noise and vibration from a a a a 33 3 15
Compressors,
pump
S,
generatorsyehiclesetc
Contamination of land; du a a a a 518 3 17
to equipmentndmachinery
oil spills and leakages
Fire risks/explosion a a a a 3b 1 13
Increased solid and liquid M 13 3 13
waste generation
Pressur®n socialamenities L a a a a 1 1 6
Traffic accident M a a a a 3 3 13
HealthandSafety - a a a a 3B [3 15
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Table 5.8:Potential and Associated Impact of the Proposed ProjecbecommissioningPhase)

Project activities Impact description Impact | Impact Qualification Impact Total
Rating Quantification
Positiv | Negativ | Direc | Indirect | Short | long Reversi| Irrev | LR |F |1 |P
e e t term | Term | ble ersib
le
Dismantling of the gas | Noiseandvibration M a a a a 3 |3|1|1 |8
plant
Impairment of M a a a E Y 3 [3[1|3 |10
air
quality
Solid wastegeneration M 5 5 5 a a 3 |3]3|3 |12
and impact on disposal
facility
Lossof job El El a 3 5 5|5|5 |20
Revegetation El a
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5.6 EVALUATION OF POTENTIAL IMPACTS OF THE PROPOSED PROJECT

5.6.1 Potential Positive Environmental and Social Impact

The proposed PG project inBirnin Kebbi RoadBodingaLGA, is expected to generate several
positive impacts, which are summarized and assessed in Table 5.9 of the report. These benefits

include:

1 Enhanced availability and distribution of cleaner fuel alternatives like LPG, supporting
energy diversification in the region.

1 Boosting the local rural economy and contributing to broader national economic growth
through increased energy access and business activities.

T Creation of job opportunities for residents Bfrnin Kebbi Roadand neighboring
communities, which will support livelihoods.

1 Development and improvement of local infrastructure, facilitating better services and
connectivity.

1 Targeted employment prospects for youth and women, promoting inclusive economic
participation.

1 Increased income levels and improved living standards for the host community as a direct
result of the project.

T Strengthening the financial capacity of local institutions and regulatory agencies through

expanded revenue streams related to the project.

Table 5.9: Evaluation of Potential Positive Impact

S/N| Potential Key Receptors Evaluation Significanc
Impact e
1 | Improved community Improvedsupplyof gasproductwill bridge the| Major
LPG product gap in demand ofLPG product. The
demand magnitude is medium and the sensitivity
an high. The proposeprojectwill have a positive
dsupply impact on community business security. T
combined with improved access to mark
will help local business men and women
make better decisions that will increase th
income variability.
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Elevation
of rural
incomeand

national
economy

Farmers,
Neighbouring
communities, state
and national
economy

The local and nationaleconomywill be
boosted through the following:
A directandindirectjob creation;

A increasedncomefor workers;

A increase in businesactivities
in the
communities;
A increasedLPG product will reduc

cost;

A Payment of taxes will
improve theevenuebase of
the economy.

The impactwill be regionaland permanent
lasting throughout the duration of the proje
Themagnitudeis large and the
Sensitivityis high.

Major

Employment
creation for
COMIInty

members;

Commmuty
members, people
from other
communities

The proposed project will result m the engagement
of skilled and unskilled labour for the planning,
construction, operation, maintenance phases of the
project. The project will therefore have a major
positive impact on the socioeconomic conditions of
the local communities in and around the project
area 2z 3 whole through the creation of permanent
and temporary direct jobs 25 well agindirect
jobs. The magmitude islarge and the sensitity 1z
high.

Major

Improved
infrastructurs;

commumnity

The proposed project in improving infrastructure
will have socio-economic benefits  which
includesthe all-weather road reducing
tramsportation costs, ncreased access to markets
for local produce and products, better access to
health care and other social zervices. In the long
term, this will have more positive benefits to local
economicdevelopment. The impact will be major
and of regional extent. The magnitude i3 large and
the sensitivity 1s hugh

Major

Emplovment
generation for
youth  and
WO,

Neichbouring
commumnity

It is anticipated that some percent of the totzldirect
lebour during pre and construction workers will be
youth and women. The impact will be major and of]|
regional extent. The magnitude iz large and the
sensitivity is high

Major
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Commumnities, local

7 | Enhanced Commumity The implementation of the project will| Major
members inzpirecommercial activity in the project area and
income  and alzo provide direct and indirect jobs. The impact on
livelihoods of out growers and other workers’ incomes and
member of the livelihoods will be major and permanent. The
host commumity; magnitude iz large and the sensitivity is high
& | Improvement in Jei PBevenue will accrue to traditional authorities and| Major

the revenis regulatory instititions through the payment of]

base of Lev government, state royalties and regulatory fees and levies. The impact

institutions and and will be permanent, lasting throughout the duration

sulztory bodi national of the project. The impact will be permanent,

= : = lasting throughout the duration of the project. The
SCOMOIIY magnitude is large and the sensitivityis Medium

5.6.2 Discussion of Potential Impact

Environmental and Social Impacts of the PreConstruction Phase

The preconstruction phase of the propoddeéG project inBirnin Kebbi Roag BodingalLocal
Government Area, involves preparatory activities such as land acquisition, site clearing, grading,
and establishmenof temporary facilities, mobilization of equipment and personnel, and
preliminary environmental and geotechnical investigations. Although this phase is relatively short
term, it presents both positive and negative environmental and social implicatidhe foost

community.

On the positive side, the commencement ofqmestruction activities signals the beginning of
economic engagement Birnin Kebbi Road Local residents may be employed for site clearing,
manual excavation, security, and other support services, providing-tshortincome
opportunities, particularly for unskilled and seshilled youth. These activities can stimulate the
local economy tlough increased demand for food, water, transportation, and other basic services.
Smaltscale traders, food vendors, andtarcycle operators are also likely to benefit indirectly. In
addition, early visibility of the project may generate optimism within the community, especially
regarding expectations of longerm employment, infrastructure improvement, and corporate

socid responsibility initiatives associated with thEBG facility.

Conversely, preonstruction activities may result in environmental disturbances, particularly
vegetation removal and land surface alteration due to site clearing and grading. ABnourgh

Kebbi Roadis largely agrarian and already subject to human activities, excessive clearing of
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grasses and shrubs could expose soils to erosion, especially during the rainy season. This may
affect natural drainage patterns and increase sediment runoff into nearllyinigwareas.
Equipment mobilization and site preparation activities may also gernteraporary dust, noise,

and vibration, which could affect air quality and cause nuisance to nearby households.

From a social perspective, land acquisition and restriction of access to communal resources may
trigger grievances if not properly managed. Inadequate consultation, unclear compensation
arrangements, or poor communication could lead to community dissttisfaor disputes.
Temporary loss of access to farmlands, footpaths, or water sources may particularly affect
vulnerable groups such as women and subsistence farmers. In addition, the presentacaf non
workers, even at this early stage, may place pressn local facilities or create social tension if

cultural norms and traditional authority structure8imin Kebbi Roadare not respected.

Overall, while the preonstruction phase of the proposdis project inBirnin Kebbi Roadbffers

early economic benefits, it also presents manageable environmental and social risks. These risks
can be minimized through effective stakeholder engagement, transparent land acquisition
processes, proper documentation of grievances, and early iembk#tion of environmental

control measures such as dust suppression and erosion prevention.

Environmental and Social Impacts of the Construction Phase

The construction phase of the propodd®G facility in Birnin Kebbi Road Bodinga LGA,

involves major civil and mechanical works, including excavation, foundation construction,
installation of gas processing and storage equipment, construction of access roads, and erection of
administrative and support structures. This phase is criticghroject development and is

associated with both significant benefits and potential adverse impacts.

In socieeconomic terms, the construction phase is expected to generate notable employment
opportunities for residents &firnin Kebbi Roadand surrounding communities. Both skilled and
unskilled labour will be required, offering shotb mediumterm income generation for local

youth and artisans. Indirect economic benefits are also anticipated through increased demand for
transport servicescatering, accommodation, and petty trading. The use of local suppliers for

construction materials and services, vehfeasible, will further enhance income circulation within
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the local economy. Visible progress of the project may also strengthen community confidence in

the anticipated benefits of thé G development.

However, construction activities may give rise to several environmental impacts. Earthworks and
movement of heavy machinery can lead to soil compaction, erosion, and surface runoff if not
properly controlled. Dust emissions from excavation, material hagdind vehicular traffic may
temporaily degrade air quality, while exhaust emissions from machinery and generators may
contribute to localized pollution. Noise and vibration from construction equipment could disturb

nearby households and sensitive reaseptparticularly during peak construction periods.

Improper handling of construction waste, including concrete debris, metal scraps, packaging
materials, and waste oils, may result in land contamination if adequate waste management
measures are not enforced. There is also a risk of accidental fuel oahilspills, which could

affect soil and shallow groundwater. Limited vegetation removal during construction may reduce

natural ground cover and increase vulnerability to erosion.

Social impacts during construction may include increased pressure on local infrastructure and
services due to the presence of construction workers. Movement of heavy trucks along local roads
may increase the risk of traffic accidents, affecting farmewsjets, and schoolchildren.
Temporary disruption of community activities, noise during prayer periods, or obstruction of
access routes could also generate community concerns. If employment expectations are not well
managed or if vulnerable groups are exellidrom opportunities, perceptions of inequality may

arise.

In summary, the construction phase of the propt&¥eliproject inBirnin Kebbi Roads expected

to deliver important socieconomic benefits, particularly in terms of employment and local
economic stimulation. Nevertheless, it also poses environmental and social risks related to air
quality, noise, waste generation, land disturbancecaminunity relations. These impacts can be
effectively managed through the implementation of appropriate environmental mitigation
measures, strict health and safety pro®doaffic management plans, local employment policies,

and continuous community engagement to ensure environmental protection and social acceptance

throughout the construction period.
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Environmental and Social Impactsduring Commissioning, Operation, and Maintenance
Phase

The commissioning, operation, and maintenance (O&M) phase of the prdge&sidcility in

Birnin Kebbi Road Bodinga LGA, represents the transition from construction activities to full
operational status. This phase includes equipment testing and calibration, routine operations such
as receipt, compression, storage, and dispensihgjoéfied PetroleunGas as well as periodic
maintenance of mechanical, electrical, and civil installations. While this phase is essential for the
long-term functionality ane&conomic sustainability of the project, it is associated with a range of

environmental and social impacts that require careful management.

On the positive side, the operational phase ofL#d€ project is expected to enhance access to
cleaner and more affordable energy witBimdingaLGA and surrounding areas. The availability

of LPGprovides an alternative to conventional f
energy transition agenda and efforts to reduce greenhouse gas emissions. Increased@ise of
particularly in transportation and smattale commercial activities, can contribute to improved air

quality and reduced reliance dimewood and diesel, with attendant public health benefits.
Improved energy access may also support local economic activities and enhance productivity

among small businesses and transport operators.

Socioeconomically, this phase will provide relatively stable employment opportunities for
technical staff, plant operators, safety personnel, security staff, and administrative workers. Where
local recruitment is prioritized, the project can contributeréducing unemployment and
improving household incomes Birnin Kebbi Roadand neighbouring communities. Additional

indirect employment opportunities are expected through associated services such as gas haulage,
vehicle maintenance, retail distributiondan s u pport ser vi ces. Further mc
Corporate Social Responsibility (CSR) initiatives may contribute to improvements in local

infrastructure and social services, thereby strengthening comrnpiajgct relations.

However, the operation and maintenance phase also presents potential adverse environmental and
social risks. The handling and storage of pressurized natural gas pose inherent safety hazards,
including the risk of gas leaks, fire outbreaks, or explosionkarevent of equipment failure or

human error. Such incidents could have serious consequences for workers and nearby residents if
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not adequately controlled. Fugitive emissions from routine operations may also contribute

marginally to greenhouse gas emissions.

Air quality impacts may arise from increased vehicular traffic associated with gas transportation
and facility operations. Emissions from trucks, particularly during idling and loading activities,

could affect ambient air quality in the immediate vicinay the facility. Increased traffic

movement along access roads may also elevate the risk of road accidents involving pedestrians,

cyclists, and other road users. Noise and vibration generated from compressors, generators, and

loading activitie® especiallyduring extended or nighttime operatiénsiay cause disturbance to

nearby settlements if not properly mitigated.

Social concerns may emerge if community expectations regarding employment opportunities,
environmental protection, or CSR commitments are not adequately managed. Inadequate
sensitization of residents on safety issues related RG operations could lead to fear,
misinformation, or panic during routine operations or emergeniths.dMaintenance activities
involving oils, lubricants, and other hazardous materials may also result in soil or water

contamination if waste handling procedures are not strictlyread. In addition, excessive water

use for cleaning and cooling purposes could place pressure on local water resources, particularly

during the dry season.

To ensure sustainability during the O&M phase, a comprehensive Safety Management Plan (SMP)
should be implemented, incorporating regular inspections, preventive maintenance, emergency
preparedness, and staff training. Environmental Management Plans (EM&y saddress
emissions control, noise reduction, waste management, and water conservation. Continuous
stakeholder engagement, effective grievance redress mechanisms, and risk communication
strategies will be essential in maintaining community trust arglrerg compliance with

regulatory requirements.

Environmental and Social Impactsduring the Decommissioning Phase

The decommissioning phase of the propdde@ facility in Birnin Kebbi Roadmarks the end of
the projectds operational l'ife and involves

related infrastructure and equipment. Although this phase is generallytestmortit carries
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important environmental and social implications that must be carefully managed to prevent long

term adverse effects.

Positively, decommissioning provides an opportunity for site restoration and environmental
remediation. Proper removal of equipment and rehabilitation of disturbed areas can restore the
land to its original or an improved condition. Soil remediation arnegetation efforts can support

the recovery of local ecosystems and enable the land to be reused for agriculture, community
infrastructure, or other development purposes relevaBirton Kebbi RoadandBodingalLGA.

The removal of a gas facility also rexks longterm safety risks associated with pressurized gas

storage.

Social benefits may include shaerm employment opportunities for local workers engaged in
dismantling, waste handling, and site rehabilitation activities. Additionally, the vacated land may
be repurposed for alternative community or government develtpmejects, potentially
generating new economic or social benefits. The removal of the facility may also alleviate long

term safety concerns among nearby residents.

Despite these benefits, decommissioning activities may pose environmental risks if not properly
managed. Residual gases, oils, lubricants, and other hazardous materials may contaminate soil or
water resources if released during dismantling. Demolitiomitied may generate dust, noise, and

air emissions, particularly where heavy machinery is used. The dismantling of pressurized
pipelines and storage systems also presents significant safety risks, including the possibility of gas
leaks or explosions if poedures are not strictly followed.

Socially, the closure of the facility may lead to job losses for workers employed during the
operational phase, resulting in shtatm economic hardship for affected households.
Communities that have developed economic linkages with the project, suglowghtancillary
businesses or service provision, may experience a temporary decline in income. Additionally,
withdrawal of CSR support previously provided by the project propénsmth as assistance to
schools, health facilities, or community infrastruefu may create service gaps if not adequately

transitioned.
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To manage these impacts, a detailed Decommissioning and Site Closure Plan (DSCP) should be
developed prior to project shutdown. This plan should include procedures for safe dismantling,
hazardous waste management, environmental remediation, anetlgsost monitoring.
Community consultations should be conducted to manage expectations, communicate timelines,
and discuss future langse options. Measures to support workforce transition and mitigate socio

economic impacts of job losses should also be coresider

In conclusion, while the decommissioning of the propdde@ facility in Birnin Kebbi Roacdhas

the potential to eliminate loAgrm operational risks and restore the local environment, it must be
implemented with the same level of planning, regulatory compliance, and stakeholder engagement
as other project phases. With appropriate mitigatioasmes, decommissioning impacts can be
minimized and transformed into opportunities for sustainable land use and community

development.

5.6.3Residual Environmental and Social Impacts of the Project

Residual environmental and social impacts are those effects that remain after the full
implementation of mitigation and management measures across all phases of a project. Although
the proposed. PG facility in Birnin Kebbi Roadwill adopt industry best practices, regulatory
compliance, and proactive mitigation strategies, certain impacts may persist due to the inherent
nature of gas processing, storage, and transportation activities. Overall, the residual impacts
associated witkhe project are anticipated be low to moderate in magnitude, localized in extent,

and manageable with continuous monitoring and effective operational controls.

Air Quality and Emissions

During the operational phase of thBG facility, the possibility of minor fugitive gas emissions
cannot be completely eliminated, even with the use of leak detection systems, enclosed transfer
mechanisms, and routine equipment maintenance. Such residual emissions may cause localized air
guality deterioration and pose limited safety risks. However, with strict adherence to operational
procedures and functional emergency response systems, residual impacts on ambient air quality

are expected to remain minimal
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Soil and Groundwater Quality

Despite the installation of impermeable surfaces, spill containment systems, and strict handling
procedures for hydrocarbons, a residual risk of soil or groundwater contamination may persist over
the long term. Minor leakages or accidental spills duringipegent servicing or gas handling

could lead to localized soil degradation, particularly during heavy rainfall events if containment
structures fail. These impacts are expected to be limited in scale and can be effectively managed

through routine inspectis and prompt remediation.
Noise Pollution

Residual noise impacts may continue during the operational phase, especially from vehicular
movements, gas compression activities, and occasional pressure release operations. Although
noise attenuation measures and controlled operational schedulesimpllemented, some level

of disturbance may still be experienced by nearby settlements aiiumd Kebbi Road

particularly during nighttime or peak operational periods.
Traffic and Road Safety

Increased movement bPG transport trucks along access roads serving the project site may result
in residual traffierelated impacts. Even with traffic management plans in place, risks associated
with road congestion, vehicular accidents, and wear on local roads may persisi)gobyrtat

community junctions and pedestrian crossings frequently used by residents.
Occupational Health and Safety

Working within a highpressure gas environment inherently carries residual occupational risks,
including accidental gas release, fire hazards, and exposure to compressed gases. Although these
risks are expected to be low with adequate training, use ajnadrgrotective equipment (PPE),

and regular safety audits, they will require continuous enforcement of safety protocols throughout

the project lifecycle.

174



Social and Community Relations

Residual social impacts may arise if community engagement initiatives and corporate social
responsibility (CSR) programs are not sustained beyond the construction phase. Unrealized
expectations regarding lorigrm employment or community development baaefould result in
dissatisfaction among host communities Birnin Kebbi Road Continuous stakeholder
engagement, transparent communication, and functional grievance redress mechanisms will be

essential in minimizing such impacts.

Land Use and Visual Aesthetics

The establishment oflaP G facility within a predominantly rural and semgricultural landscape
will result in a permanent alteration of land use and visual character. Even with landscaping and
buffer zones, some community members may perceive the facility as visually intrusise. T

impact is largely subjective but may influence community perceptions over time.

Biodiversity and Vegetation

Although the project area does not fall within a protected or ecologically sensitive zone, initial site
preparation activities will lead to the permanent loss of some vegetation and minor displacement
of fauna. While postonstruction rehabilitation and egning efforts may reduce these effects,

some level of ecological alteration will remain as a residual impact.

5.6.4Cumulative Impacts of the Proposed_PG Project

Cumulative impacts refer to the combined effects of the proposed project when considered
alongside past, existing, and reasonably foreseeable future developments within the project area
(IFC, 2013). For the proposédPG facility in Birnin Kebbi Road cumulative impacts arise from
interactions with ongoing and planned activities along the surrounding transport corridors and
expanding settlements, including increased traffic, energy infrastructure development, agricultural

activities, and perurban gowth.
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Cumulative Air Quality Effects

The Birnin Kebbi Roadarea already experiences emissions from vehicular traffic, scedt
industries, and domestic fuel use. Additional emissions frBi@ transport vehicles and facility
operations may cumulatively contribute to increased concentrations of particulate matter and
gaseous pollutants. Over time, this could affect ambient air quality and increase respiratory health
risks for vulnerable populamns.

Cumulative Traffic and Road Infrastructure Pressure

The introduction of regulakPG haulage traffic will add to existing vehicular flows on access
roads serving@irnin Kebbi Roadand neighboring communities. When combined with agricultural
transport and commuter traffic, this may accelerate road deterioration, increase travel delays, and

elevate accident risks, particularly near markets and schools.
Cumulative Surface and Groundwater Pollution Risk

Although theLPG facility will employ containment and drainage controls, cumulative risks may
arise from incremental contributions of runoff, minor spills, and existing pollution sources such as
fuel stations, workshops, and agricultural inputs. Over time, this coulgaiserthe vulnerability

of shallow aquifers and surface water resources relied upon by local communities.
Cumulative Noise and Vibration

Background noise levels from traffic and local economic activities may be amplified by project
related machinery and truck movements. The combined effect may lead to elevated ambient noise
levels, potentially resulting in sleep disturbance, strelsgedeffects, and reduced quality of life

for residents close to the facility.

Cumulative Ecological Stress

Although the direct footprint of the project is relatively limited, its contribution to broader land

conversion and vegetation loss associated with settlement expansion may exacerbate habitat
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fragmentation in th&irnin Kebbi Roadarea. This could reduce ecosystem services such as flood

control, microclimate regulation, and soil stability.
Cumulative Social and Economic Impacts

While the project is expected to stimulate local employment and improve access to cleaner energy,
cumulative development pressures may also result in social disparities if benefits are unevenly
distributed. Rising land values, competition for resourced, laimet community expectations

could generate social tension if not adequately managed.
Cumulative Greenhouse Gas Emissions

AlthoughLPG s considered a cleaner alternative to conventional fossil fuels, the project will still
contribute incrementally to regional greenhouse gas emissions when combined with other energy
and transport infrastructure developments. Over the long term, thiomabute to climate

change impacts at the regional scale.

Overall, the cumulative impacts associated with the proploB&lproject inBirnin Kebbi Road

range from moderate to potentially significant if unmanaged. These impacts cut across
environmental, social, health, and infrastructural sectors and highlight the need for coordinated
planning, continuous monitoring, and collaboration with relevant aitidfsoand stakeholders to

minimize adverse effects while maximizing shared development benefits.
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CHAPTER SIX

MITIGATION MEASURES

6.1 INTRODUCTION

This chapter outlines the mitigation measures proposed to address the potential adverse
environmental and social impacts associated with the prop&¥eéhcility in Birnin Kebbi Road
The measures are intended to ensure that impacts identified across -tengprection,
construction, operation, and decommissioning phases of the project are effectively prevented,

minimized, or managed within acceptable regulatory and environmenit. li

In developing the mitigation measures, due consideration was given to applicable national
environmental regulations, international best practices, and the prevailing environmental and
sociaeconomic conditions of the project area. The mitigation frameWwaskbeen structured to

ensure that project activities are carried out in an environmentally responsible and socially

acceptable manner throughout the project lifecycle.
The general principles guiding the design of the mitigation measures include:

1 avoidance of significant impacts, particularly where predicted effects may exceed
established legal or regulatory standards or affect sensitive environmental or social
receptors;

1 reduction of moderate impacts to levels that remain within acceptable limits and standards,
recognizing that such impacts may vary in magnitude but do not breach statutory
thresholds; and

T management of minor impacts, where effects are expected to be low in intensity, remain

well within permissible limits, and affect receptors of relatively low sensitivity or value.

The successful implementation of these mitigation measures will be supported through effective
environmental management practices, continuous monitoring, clear institutional responsibilities,
and ongoing stakeholder engagement to promote environmengtmni community safety, and

sustainable developmentiBirnin Kebbi Roadand surrounding communities.
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6.2 YPES OF MITIGATION MEASURES

The mitigation measures proposed for H#G project inBirnin Kebbi Roadare grouped into

three broad categories based on the timing and nature of their application. These include preventive
measures, control measures, and compensatory measures. Together, these measures are designed
to ensure that identified environmental asakial impacts are either avoided or reduced to

acceptable levels throughout the project lifecycle.

6.2.1 Preventive Measures

Preventive measures are incorporated piiliypat the project design and prenstruction stages.

Their primary objective is to eliminate or substantially reduce potential significant impacts at their
source before project activities commence. For the progdd3€dacility in Birnin Kebbi Road

this approach emphasizes proactive planning and design optimization, such as appropriate site
selection to avoid environmentally sensitive or densely populated areas, incorporation of safety

buffers, and adoption ¢dyouts that minimize land disturbance.

Preventive measures also include the modification or avoidance of activities that could generate
adverse impacts, such as scheduling specific operations to reduce disturbance to nearby
communities and implementing early stakeholder engagement and comreangiization

programmes to prevent conflicts, manage expectations, and enhance local acceptance of the

project.

6.2.2 Control Measures

Control measures are applied during the construction, commissioning, operation, and maintenance
phases of the project. These measures are intended to manage, reduce, or contain impacts that
cannot be completely avoided through design. FoBinan Kebbi RoadLPG project, control
measures include esite practices and engineering controls aimed at limiting emissions, noise,

waste generation, traffic risks, and occupational health and safety hazards.

Where project activities result in unavoidable disturb&nsech as vegetation clearance during
site preparatiod control measures also encompass remedial actions. These may include site

restoration, rezegetation of disturbed areas, proper waste handinmcantinuous monitoring to
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ensure that impacts remain within regulatory limits and do not adversely affect surrounding

communities or ecosystems.

6.2.3 Compensatory Measures

Compensatory measures are considered where residual impacts remain after the application of
preventive and control measures, or where impacts cannot be fully mitigated through technical or
operational means. In such cases, appropriate compensation wpltobieled in line with
applicable national regulations and guidelines issued by relevant authorities.

For the proposed PG project in Birnin Kebbi Road compensatory measures may include
livelihood restoration support, community development initiatives, or other agreed forms of
assistance aimed at offsetting losses or inconveniences experienced by affected individuals or

communities.

6.3MITIGATION MEASURES FOR SIGNIFICANT POTENTIAL ADVERSE IMPACTS

Based on the findings of the environmental and social impact assessment, a range of mitigation
and enhancement measures have been identified to address the significant actual and potential
adverse impacts associated with the prop&sdd project inBirnin Kebbi Road These measures

are designed to minimize negative impacts while enhancing positive outcomes, ensuring that the
project is implemented in an environmentally sustainable and socially responsible manner in

accordance with national standards andrimational best practice.
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Tahble §_1a: Mitization AMeasnres for fhe Propozed Project (Preconstruction stage)
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181

Transport
Comtractor

ZAGE., Coatractor

ZAGE HE. Unit,
CLO
ZAGE,

Compuamity
Lizison

MMonitoring Indicator

Compensation records,
srievance log

LEP irnplemeniation report

Cpmmumity meeting

records, conflict reparts

Attendance lists,

communication log

Site disturbance map, feld

Frequency

Opa-off

Cruarterky

Ei-
marthly

incident
rEparts,
leghoaks
Moize
loEs,

time

logs of
delivery
Localtre



S Activity Azzociated Impact Mitization AMeazare Responsible Party Moniftoring Indicator  Fregquency

. . Loz of bicdiversity 2nd ZAGE. shall demarcats no-go zones: and HSE Officer, Clearing limits map,
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Table §.1b: Mitigation Meazures for the Proposed Project (construction stage)
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; Spil disturbance and . Comtracter, HEE Sadiment load checks, 201l
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182



SN Activity Aszociated Impact Mitization Meazure (ZAGR shall.)  BResponsible Party  Monttoring Indicator  Freguency
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Table 6.1c: Mitization Meazures for the Proposed Project (Operation staze)
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2

183



SN Activity

(as metering and

[

contral
Fillmg of LPG
cylinders and slads

Foufme mamtenance

Wazts handlmz and
condenzate remaonal

Commmunty
enzazement & CSR
(ras distnbution &

10
males

Aszzociated Impact
GHG enussions, vibrahion,
nalse
Calibration erorz, supply
inconsistancy
Fire'explosion from

CVETpIESEITE

Orcupational mpuries from
tools and equipment

Spull or leakage from storage
tamk=

perception of neglact

Lonz-term mereass m public
reliancs and safsty nisks

Mitization Meazure (ZAGR shall..) Rezponsible Party

Use low-amuzzion generators, routme
servicing, mstall dampenars

Calibrats meters penodically, mnstall
pressure regulators and safety shutoffe
Use auto-stop filling nozzles, monitor
tank pressure, enforca FPE

Tram staff supervize all work-at-height
and confined zpaca jobs, uza carhfiad
tools

Segregate waste, provida sealed drums,
and uze NMDPE A-aceradited waste
vendors

hlamntam an active grievance redresz
mechanizm, hold quarterly formms
Conduct pubhie zafety education and
enfares strict diztribution 30Fs

184

Ensmearng HSE
Unat

Procazs Confrol
Enzmeer

Fillmg Supervisor

HSE Operations

Team

Waste Manager

Commmuuty Lizzon
Officer

Buziness Operations
Lead

Monitoring Indicator

Emuzzion logs, vibration
Quuartarly

Frequency

mazsuramEt
Calibration certificate.
mepertion log

Prezsurs zauge log, FFE
audrt

Monthly

Ine1dent raports, job hazard
analvzis (JHA) records

Waste trackmsz log, =mll

_ Monthly
respanze drills

Stakeholder mesting

1 .
records, grievance log Quartrh

Safsty frammg attendance,
) Chuarterly
meident reports



Table 6.1d: Mitization Meazures for the Propozed Project (Decomiszioning stage)
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Discussion of Mitigation measures
Mitigation Measures for Environmental and Social Impactsduring the Preconstruction

Phase

The preconstruction phase of the propdsgdefied Petroleunas(LPG) Project inBirnin Kebbi

Road BodingaLocal Government Area ddokotoStatepresents a range of environmental and
social risks which, if not adequately managed, could negatively affect the project environment and
surrounding host communities. This phase comprises preparatory activities such as site
reconnaissance and layout plarg) land acquisition, vegetation and bush clearing, geotechnical
investigations, and the mobilization of personnel and equipment. Although these activities precede
full-scale construction, they have the potential to generate notable environmental ahd soci

impacts that necessitate wdkfined mitigation measures.

One of the key environmental concerns during this phase is the loss of vegetation and disturbance
of local habitats resulting from land clearing and site preparation. To minimize this impact,
vegetation removal will be strictly limited to areas requiredtie immediate development of the

LPG facility. Buffer zones around the site will be preserved to maintain ecological stability, while
selective clearing will be applied to retain mature and economically or ecologically important tree
species where feas#h In addition, topsoil will be carefully removed, stored separately, and reused

during site reinstatement and landscaping activities to preserve soil fertility.

Soil erosion and dust generation may also occur as a result of ground disturbance and earthworks.
To mitigate these impacts, land clearing activities will be properly phased and undertaken under
controlled conditions to reduce exposure of bare soil swwfaater sprinkling will be carried out
regularly on exposed areas and access roads to suppress dust, particularly in sections close to
residential areas withiirnin Kebbi Roadand adjoining settlements. Where necessary, temporary
drainage channels, siiénces, and sediment traps will be installed to prevent soil-afisnd

sedimentation of nearby drainage paths during rainfall events.

Noise and air emissions associated with the mobilization of equipment, vehicles, and geotechnical
testing activities are expected to be stterin but potentially disruptive. Mitigation measures will

include the use of welhaintained, lowemission maching and generators, as well as strict
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adherence to approved working hours to limit disturbance to nearby households. Equipment with
excessive noise levels, faulty exhaust systems, or oil leaks will not be permitted on site. Workers
will be provided with appropriate personal protective equigmealuding ear protection and dust

masks, to minimize occupational exposure.

Social risks related to land acquisition, access restriction, and compensation may arise if affected
persons perceive the process as unfair or inadequately communicated. To address this, the project
proponent will implement a structured stakeholder engagénprocess, ensuring early
consultation with community leaders, landowners, and other affected stakehoRienitebbi

Road Where land acquisition or livelihood disruption is unavoidable, compensation will be carried
out in line with applicable Nigé&n regulations and best practice standards, based on full value for

affected assets, crops, and economic trees.

There is also the possibility of encountering cultural or religious assets during site preparation. To
manage this risk, a charfiad procedure will be incorporated into site operations. Any discovery

of cultural materials, shrines, or heritage featurdéistrigger an immediate suspension of work in

the affected area, followed by notification of relevant traditional authorities and government

agencies for guidance on appropriate actions.

Community health and safety risks may arise from increased vehicular movement, the presence of
unfamiliar workers, and temporary changes in land use. To mitigate these risks, the project will
carry out community sensitization programmes to inform residentsit planned activities,
timelines, and safety precautions. Traffic control measures, including warning signs and speed
limits, will be enforced on access roads, while temporary fencing will be installed to restrict

unauthorized access to work areastipalarly by children.

Worker welfare will be prioritized through pemmployment medical screening, site induction
training, and enforcement of occupational health and safety standards. Adequate welfare facilities,
including potable water, sanitation, and rest areas, will bed#d on site. The use of child labour

or informal labour will be strictly prohibited.

To ensure effective implementation of all mitigation measures during the preconstruction phase,

an Environmental and Social Management Plan (ESMH) be operationalized prior to
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commencement of site activities. A designated Environmental and Social Officer (ESO) will be
responsible for monitoring compliance, liaising with host communities, managing grievances, and

ensuring that all mitigation commitments are effectively implenteatel documented.

Mitigation Measures for Environmental and Social Impacts during the Construction Phase

The construction phase of the propos&s facility in Birnin Kebbi Road involves intensive

civil, mechanical, and infrastructural activities. These include site levelling and grading,
excavation and earthworks, foundation construction, installatioPGfstorage and compression

units, laying of pipelines, provision of utilities, as well as construction of internal access roads and
drainage systems. While these activities are essential for project development, they present a
number of environmental and @al risks that require effective mitigation to safeguard

environmental quality and community wellbeing.

A major environmental concern during construction is the deterioration of air quality, mainly
arising from dust generated during excavation, material handling, and vehicular movement, as well
as emissions from diespbwered equipment. To reduce these iotpaexposed soil surfaces and

haul routes will be regularly watered, trucks conveying loose materials will be adequately covered,
and modern, lovemission machinery will be used. Routine maintenance of construction
equipment will be enforced, and unnee@ggsengine idling will be discouraged to limit exhaust

emissions.

Noise and vibration from construction machinery, generators, and related activities may affect
nearby settlements within and arouBidnin Kebbi Road To mitigate this, higinoise activities

will be restricted to daytime hours, generally between 8:00 a.m. and 6:00 p.m-réthiseng

devices such as silencers and acoustic enclosures will be installed on equipment where required,
and all machinery willbe maintained according to manufacturer specifications. Construction
workers exposed to elevated noise Isweill be provided with appropriate personal protective
equipment (PPE), while periodic noise monitoring will be conducted to ensure compliance with

national and international standards.

The risk of soil and water contamination during construction may arise from accidental spills of

fuel, lubricants, cement slurry, or other constructielated chemicals. To manage this risk,
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designated refuelling and equipment maintenance areas will be established on impermeable
surfaces fitted with secondary containment systems. Construction personnel will be trained in the
safe handling and storage of hazardous materials, and spill reasns#@l be readily available

on site. Wastewater from construction activities will be properly contained and treated before

discharge or disposal.

Effective management of construction and solid waste will be prioritized throughout this phase. A
site-specific waste management plan will be implemented to promote waste minimization,
segregation, reuse, and recycling. Separate receptacles will be drdeidéifferent waste
streams, including metals, plastics, and hazardous wastes, while disposal will be handled by
licensed waste contractors in accordance with regulatory requirements. Open burning of waste

materials will be strictly prohibited.

With respect to biodiversity and land disturbance, construction activities will be confined strictly
to the approved project footprint to minimize unnecessary vegetation removal. Natural drainage
patterns will be preserved as much as possible, and stedkppsoil will be reused during pest

construction site reinstatement and landscaping to promote vegetation recovery and soil stability.

From a social standpoint, increased movement of construction vehicles and personnel may elevate
the risk of traffic congestion and road accidents along local access roads &ming<ebbi

Road To mitigate this, a traffic management plan will be implemented, including the use of
warning signs, speed limits, designated access routes, and trained traffic marshals where necessary.
Delivery of construction materials will be scheduled, as far adipadle, during oHpeak hours

to reduce interference withcal traffic and community activities.

Occupational and public health and safety will be addressed through the implementation of a
comprehensive Health, Safety, and Environment (HSE) management system. All workers will
undergo site induction and safety training, make use of appropriate PRayvaratcess to potable

water, sanitation, and welfare facilities. FHastl equipment and trained personnel will be available

on site, and emergency response procedures will be established to manage incidents such as

accidents, fires, or spills.
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Potential social risks, including community tension or inappropriate interactions between workers
and residents, wi || be managed through enf or
employment of underage or unregistered workers will be prohibited, &nttgonal grievance

redress mechanism (GRM) will be established to allow community members to report concerns.
Sensitization programmes focusing on cultural respect, gender protection, and acceptable

workplace behaviour will be conducted periodically.

Public health risks, including the spread of communicable diseases, will be mitigated through strict
hygiene practices, provision of sanitation facilities, and collaboration with local health authorities.
Where temporary worker accommodation is requiredhsfacilities will be sited away from
residential areas and designed to meet acceptable standards for water supply, waste disposal,

ventilation, and space.

Continuous community engagement will be maintained throughout the construction phase. A
designated Community Liaison Officer (CLO) will facilitate communication between the project
team and host communities, manage expectations, and ensure timely nesuflctionplaints.
Environmental and social monitoring will be conducted regularly, and mitigation measures will be

reviewed and adjusted where necessary to ensure effectiveness.

Mitigation Measures for Environmental and Social Impacts During the Operation Phase

The operation phase of the propo&& facility in Birnin Kebbi Roadrepresents the period of

active gas compression, storage, and distribution. This phase introduces specific environmental,
health, and social risks associated with the handling of pressurized natural gas, vehicular
movement, waste generation, and ltegn interaction with surrounding communities.
Appropriate mitigation measures are therefore essential to ensure safe operations, environmental

protection, and regulatory compliance.

A critical risk during operation is the potential for fire or explosion due to the flammable nature of
Liguefied PetroleuntGas To mitigate this risk, the facility will be designed, constructed, and
operated in accordance with applicable Nigerian regulatory requirements and internationally
recognized safety standards. The facility will be equipped with gas leak detection syiseems,

suppression equipment, emergency shutdown mechanisms, and flame control devices installed at
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critical points. Regular inspection and maintenance of compressors, pipelines, valves, and storage
systems will be mandatory. Emergency preparedness measures, includinglframdl staff

training, will be conducted routinely in collaboration with relevant emergency services.

Operational air emissions may result from venting activities, equipment operation, and backup
power generation. These impacts will be minimized through the use of closed or controlled venting
systems, energgfficient equipment, and strict maintenance seies. Air quality monitoring will

be conducted periodically within and around the facility to ensure that emission levels remain

within permissible limits.

Noise generated from compressors, pumps, and vehicle movement within the facility may affect
both workers and nearby residents. Noise mitigation will include installation of silencers, acoustic
insulation around noisy equipment, and the construction afenbarriers where required.

Operational activities will be managed to minimize nighttime disturbances, and routine noise

monitoring will be carried out in line with regulatory guidelines.

Operational waste streams, including used oils, lubricants, packaging materials, and minor process
wastes, will be managed under a dedicated Waste Management Plan. Waste will be segregated,
safely stored, and disposed of through licensed waste handi@esardance wittsokotoState

and national environmental regulations. Hazardous wastes will be stored in labeled, sealed

containers on impermeable surfaces prior to disposal at approved facilities.

To prevent soil and groundwater contamination, the facility will incorporate containment
structures such as bunds, impervious flooring, afidvailer separators within the drainage system.
Storage tanks and pipelines will be fitted with leak detectiomsystand any identified leaks will

be addressed immediately through corrective and remediation measures.

From a social perspective, the operational phase may lead to increased traffic associated with gas
transport vehicles. A traffic management strategy will be implemented to regulate truck
movement, optimize delivery routes, provide adequate parking omgoédeas, and coordinate

with traffic authorities. Warning signage and safety information will be provided along access

roads to protect other road users.
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Occupational health and safety will remain a priority throughout the operational life of the project.
Workers will receive continuous training on emergency response, hazardous materials handling,
and use of PPE. Health surveillance, incident reporting, cawrsite medical support will be
maintained under the supervision of a dedicated Health, Safety, and Environment Officer.

Community concerns regarding safety, environmental performance, arttfamgnpacts will be
addressed through ongoing stakeholder engagement and a functional grievance redress
mechanism. Regular meetings will be held with community representativevigeprdormation

on operations and receive feedback. Where feasible, corporate social responsibility initiatives such
as skills development, minor infrastructure support, or community services may be implemented

to strengthen communitproject relations.

Visual and landscape impacts associated with the facility will be mitigated through perimeter
fencing, landscaping, and planting of vegetation buffers. These measures will enhance aesthetics,
reduce dust dispersion, and contribute to noise attenuation.

Mitigation Measures for Environmental and Social Impacts During the Decommissioning
Phase

The decommissioning phase of the propopeaject represents the final stage of the project
lifecycle. This phase involves the systematic shutdown of operations, dismantlibBGof
equipment and infrastructure, removal of installations, and safe disposal or recycling of materials
once the facility has reached the end of its useful life. Although decommissioning activities are
typically shortterm, they may give rise to notable elwvimental and social impacts if not properly
planned and managed. Consequerdbpropriate mitigation measures will be implemented to

minimize risks and ensure environmental protection and community safety.

Key environmental and social risks associated with decommissioning include the generation of
hazardous and nedmazardous waste, potential air and noise pollution, soil and groundwater
contamination, occupational health and safety hazards, disruptiorriby ceanmunities, and loss

of employment and local economic activities. To effectively manage these risks, the project
proponent will develop and implemenbDacommissioning and Site Restoration Htahine with

Federal Ministry of Environment (FMEnv) regements and relevant international best practices.
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One of the major environmental concerns during decommissioning is the potential release of
residual hazardous substances, including compressed gas residues, lubricants, and industrial
chemicals. Prior to dismantling activities, the facility will be thotdyglecommissioned through
controlled depressurization and decontamination procedures. LRGE storage vessels,
compressors, and pipelines will be safely emptied, purged, and cleaned. Wastewater generated
from cleaning operations will be collected, treataad disposed of in accordance with applicable
environmental regulations. Any residud®G will be safely transferred to approved facilities to

eliminate risks of accidental release or explosion.

Measures will be taken to prevent soil and groundwater contamination during dismantling
activities. Surface and subsurface structures will be removed carefully, and excavated areas will
be inspected and sampled to detect possible contamination. Whermioattitan is identified,
appropriate remediation measuwesuch as soil excavation, treatment, or containthevitl be
undertaken. Secondary containment systems, including impermeable liners and bunds, will be used

during equipment removal to prevent acciaespills.

Air quality and noise impacts associated with demolition equipment and vehicle movement will
be minimized through the use of modern, Jemission machinery and proper maintenance of all
equipment. Hignoise activities will be limited to daytime hours éaluce disturbance to residents

of Birnin Kebbi Roadand surrounding settlements. Dust emissions will be controlled through
regular water spraying of work areas and access routes, while temporary noise barriers may be

installed where required.

The decommissioning phase is expected to generate various waste streams, including scrap metal,
concrete debris, cables, packaging materials, and other demolition wastes. A dafasted
Management Plawill guide the segregation, recycling, and disposal of all wastes through licensed
waste management contractors. Hazardous materials, suchcastaiininated components or
pressurized equipment, will be handled using strict safety procedures and disfpatsgobroved

hazardous waste facilities.

From a social perspective, the cessation of operations may result in job losses for facility workers

and reduced income for local service providers. To mitigate these impacts, the project proponent
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will implement a workforce transition strategy that includes advance notice of closure, payment of
statutory severance benefits, and, where feasible, retraining or redeployment opportunities within
other company operations. This approach will help eassottieeconomic adjustment of affected

workers.

Ensuring the safety of workers and nearby communities during dismantling activities is a critical
priority. All decommissioning works will comply with established Occupational Health and Safety
(OHS) standards. Workers will receive specialized trainingdecommissioning procedures,
hazardous material handling, and emergency response. The use of appropriate personal protective
equipment (PPE) will be mandatory, and work areas will be clearly demarcated and secured to
prevent unauthorized access by commumgmbers.

To reduce potential community disturbance arising from increased truck movements and
demolition activities, the project will engage local leaders and residents ahead of time to
communicate schedules and safety measures. Traffic management measuresg isgeed

limits, signage, and temporary diversions, will be implemented on local access roads serving
Birnin Kebbi Roadto ensure public safety. A grievance redress mechanism will remain active

throughout the decommissioning period to address any conmegsad by the community.

Following completion of dismantling activities, the project site will be rehabilitated to a stable and
safe condition. Site restoration measures may include land grading, soil reconditioning, and
revegetation to prevent erosion and restore the landscapengultation with relevant authorities

and community stakeholders, the rehabilitated land may be repurposed for agriculture or other

communitybeneficial uses consistent with local development plans.

Where Corporate Social Responsibility (CSR) initiatives were implemented during the operational
phase, appropriate transition arrangements will be made to gradually hand over such support to
community institutions or government agencies, thereby avoidimgipa withdrawal and

minimizing adverse social effects.
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Mitigation Measures for Cumulative Impacts

Cumulative impacts result from the combined and incremental effects of multiple activities and
developments occurring within the same geographic area over time. For the ptdpGsadility,

such impacts may arise from interaction with existing and planned developments, increased traffic
along theSokotd Zaria Roadagricultural land use, and gradual population growBirnin Kebbi
Roadand neighbouring settlements. If not properly managed, cumulative impacts may lead to

deterioration of environmental glity and increased social pressure on host communities.

To address these potential effects, an integrated and proactive mitigation approach will be
implemented, covering air quality, water resources, noise, biodiversity, land use, traffic, and

socioeconomic conditions.

Strategic Environmental Management and Coordination

The project proponent will collaborate with relevant government agencies, local authorities, and
nearby operators to ensure coordinated planning and implementation of activities. This includes
harmonising construction and operational schedules, shareuf ugeastructure such as access

roads and waste disposal facilities, and avoidance of resource conflicts.

A Cumulative Impact Management Plan (CIMR) be developed, incorporating shared baseline
data, coordinated monitoring programmes, and periodic cumulative impact assessments to guide

adaptive management.

Air Quality and Emissions Control

To minimise cumulative air quality impacts, the facility will deploy {emission equipment, leak
detection and repair systems, and efficient gas handling technology. Green buffer zones
comprising trees and shrubs will be established around the siteite rdist dispersion and absorb
gaseous pollutants. In addition, strict vehicle emission standards will be enforced for haulage

trucks and staff vehicles to prevent regional air quality degradation.
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Water Resource Protection

The project will adopt coordinated water abstraction practices to avoid excessive pressure on
shared groundwater resources. Wastewater generated will meet FMEnv discharge limits,
especially where multiple users rely on common drainage channels or imigatstems.

Rainwater harvesting systems will be incorporated to reduce reliance on public water sources and

limit cumulative surface runoff and flooding risks.

Noise and Vibration Management

High-noise activities will be scheduled to avoid overlap with similar activities from nearby
developments, thereby preventing excessive cumulative noise exposure to surrounding
communities. The use of lenoise machinery and routine equipment maintenarittfusther

reduce background noise levels.

Land Use and Biodiversity Protection

Existing agricultural land and green spaces between the project site and neighbouring
developments will be preserved to minimise habitat fragmentation. Ecologically sensitive areas
such as drainage channels and remnant vegetation will be designatedoazomes to prevent

encroachment by current or future activities.

Traffic and Infrastructure Management

Traffic movements associated with theG facility will be coordinated with relevant authorities

and other road users along #astern bygpassZaria Road to reduce congestion and infrastructure
stress. Fuel deliveries and service trips will be staggered and scheduled dupegkoffours.
Where necessary, the project will contribute to the maintenance of roads affected by cumulative
truck movemats in partnership with local authorities and other operators.

Social and Community Wellbeing

The project will collaborate with neighbouring facilities to implement shared Corporate Social
Responsibility (CSR) initiatives such as water supply projects, educational support, and skills

development programmes, ensuring efficient use of resourcesr@adieb community benefits.
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Employment practices will be coordinated to avoid labour competition and social tension within

host communities.

Institutional and Regulatory Engagement

Periodic cumulative impact reviews will be encouraged in collaboration with the Federal Ministry
of Environment an&okotoState Ministry of Environment. Findings from cumulative assessments
wi || be documented in the projectodos Annual E |

actions identified to address emerging cumulative issues.

Mitigation Measures for Residual Impacts

Residual impacts are those environmental and social effects that remain after all practicable
mitigation measures have been implemented. Although generally minor, these impacts may persist
over the long term and therefore require continuous managemestamsenvironmental quality

and community acceptance.

Residual Air Quality Impacts

Minor emissions from gas handling, vehicular movement, and maintenance activities may persist.
Mitigation Measures

Continuous monitoring of PM . , VOCs, and
Regular maintenance and upgrading of gas handling angbtes&ntion systems.

Enforcement of low vehicle speed limits within the facility to reduce dust.
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Periodic inspection and auditing of transfer hoses, valves, and fittings.

Residual Noise Impacts

Low-level noise from compressors, generators, and truck movements may continue, particularly

during operational hours.
Mitigation Measures
1 Installation of acoustic enclosures and perimeter noise barriers around key equipment.
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T Restriction of noisy activities to daytime periods.

T Periodic noise monitoring in accordance with FMEnv and WHO standards.

1 Provision of targeted mitigation (e.g., improved building insulation) for the most affected
receptors where necessary.

Residual Water and Soil Impacts

Smallscale contamination from runoff or accidental leaks may occur over time.
Mitigation Measures

Maintenance of impermeable surfaces and drainage interceptors in gas handling areas.
Long-term groundwater monitoring within the project influence zone.

Installation and maintenance of-@ater separators for stormwater systems.
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Annual emergency response training and spill conZAl@RIs.

Residual Traffic and Road Safety Impacts

Low-level congestion and gradual road wear may persist on access routes.
Mitigation Measures

1 Financial or logistical support for routine road maintenance.
T Use of delivery scheduling and tracking systems to avoid peak traffic periods.
T Implementation of community road safety measures, including signage and pedestrian

awareness.

Residual Health and Safety Impacts

Minor risks related to emissions exposure, fire hazards, ortemngstress may remain.
Mitigation Measures

T Ongoing community health awareness programmes in collaboration with local health
facilities.

1 Establishment of a dedicated Health, Safety and Environment (HSE) grievance desk.
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T Regular inspection and maintenance of-fighting and emergency alert systems.

Residual Socioeconomic Impacts

Unequal perception of project benefits may lead to latent dissatisfaction.

Mitigation Measures

T Operation of a Community Liaison Office with regular engagement meetings.
1 Equitable distribution of CSR interventions across host and neighbouring communities.
1 Support for vocational training, small business development, and women and youth

empowerment.

Residual Visual and Aesthetic Impacts

Project infrastructure may alter the local landscape.

Mitigation Measures

T Landscaping with native trees and shrubs around the facility perimeter.
1 Use of neutral, earttone colours for structures.

1 Installation of antiglare lighting and downwardirected fixtures.

Residual Climate Change Impacts

Residual greenhouse gas emissions may contribute tadéomgclimate effects.

Mitigation Measures

T Annual accounting and reporting of GHG emissions using recognised protocols.
1 Treeplanting and carbon offset initiatives in collaboration with relevant state agencies.

1 Integration of renewable energy sources, such as solar power, for auxiliary operations.

Resi dual i mpacts wil|l be continuously monitor
Environmental and Social Management Plan (ESMRnsure adaptive management, regulatory

compliance, and sustained community trust.
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CHAPTER SEVEN

ENVIRONMENTAL MANAGEMENT PLAN (EMP)

7.1 INTRODUCTION

Environmental management involves a structured and integrated approach designed to ensure that
both identified and unforeseen impacts of a proposed project are effectively controlled and reduced
to acceptable levels. It assures project proponents andeptatiat appropriate systems and
procedures will be in place to address potential environmental, social, and health issues throughout
all stages of the project, from initial planning and design through operation and eventual

decommissioning.

The Environmental Management Plan (EMP) serves as the principal instrument for managing the
anticipated impacts of the project. It provides a practical framework for implementing, monitoring,
and reviewing mitigation measures aimed at reducing moderaggnificant adverse impacts to
levels that are as low as reasonably practicable (ALARP) over the entire project lifecycle. Through
the EMP, identified environmental, social, and health risks are systematically managed, ensuring

compliance with regulatomequirements and promoting sustainable project development.

7.2 OBJECTIVES OF THE ENVIRONMENTAL MANAGEMENT PLAN

The Environmental Management Plan (EMP) for the propbB&iproject inBirnin Kebbi Road
is designed to provide a systematic framework for managing environmental, social, health, and

safety issues throughout the project lifecycle. The specific objectives of the EMP are to:

1 Ensure that all project activities, including fm@nstruction, construction, operation, and
decommissioning, are carried out in full compliance with applicable national regulations,
guidelines, and environmental and safety standards relevaRCGfacilities.

1 Ensure that construction and operational procedures are planned and implemented in a

manner that minimizes adverse impacts on the biophysical environment, public health, and
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the socieeconomic wellbeing of the host community, with the ultimate goal of preventing
or eliminating such impacts where practicable.

1 Promote, achieve, and demonstrate sound environmental performance for the project,
guided by the principle of continuous improvement in environmental and social
management.

1 Ensure that all mitigation and enhancement measures identified in the Environmental
Impact Assessment for tHePG project are effectively implemented, monitored, and
maintained.

1 Ensure that adequate emergency preparedness and response measures are in place to
address accidental events, system failures, or loss of control during project implementation
and operation.

1 Provide a clear basis and performance standards for planning, environmental monitoring,
auditing, reporting, and periodic review of environmental and social performance
throughout the life of thePG project.

1 Facilitate early and continuous consultation with host communities, relevant regulatory
agencies, and other stakeholders to promote smooth project implementation and address
concerns proactively.

T Establish an institutional and management structure that ensures full compliance with the
EMP by the project proponent and all contractors engaged in the executionLéfGhe

project.

7.3 SCOPE OF THE ENVIRONMENTAL MANAGEMENT PLAN

The scope of the Environmental Management Plan (EMP) for the propB&=groject inBirnin
Kebbi Roadcovers all critical activities and phases of the project, frorrcprestruction through
operation and eventual decommissioning. The EMP is structured to achieve the following:

1 Clearly define the institutional roles and responsibilities of the project proponent,
contractors, and relevant regulatory agencies involved in the implementationLéf@Ghe
project.

1 Establish clear, specific, and measurable environmental, social, health, and safety targets

and performance standards that must be complied with throughout the project lifecycle.
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T Put in place effective procedures for communication, environmental monitoring,
documentation, reporting, and information disclosure to ensure transparency and
regulatory compliance.

1 Systematically identify potential environmental and social risks associated witl?the
project and prescribe appropriate mitigation, control, and corrective measures.

1 Provide for capacity building through training and awareness programs aimed at
strengthening the ability of project staff and contractors to implement the EMP effectively

and sustainably.

7.2 ROLES AND RESPONSIBILITIES

Effective implementation of the Environmental Management Plan (EMP) for the prqpogect
requires the coordinated involvement of multiple stakeholders, each performing clearly defined
roles across there-construction, construction, operation, and decommissioning plodges
project. This collaborative framework ensures that environmental, social, health, and safety risks
associated with thePG project are properly managed in line with regulatory requirements and
best practices. Where project aciest require modification at any stage, the project proponent

shall be consulted and approvals obtained from relevant authorities.

Project Proponent ZAGR)

ZAGR, as the developer and operator of it facility in Birnin Kebbi Road together with its
employees and representatives, shall be responsible for the overall execution and enforcement of

the EMP. Key responsibilities include the following:

1 Ensuring that all personnel involved in theG project are fully familiar with the contents
and requirements of the EMP.

1 Providing regular progress updates to relevant stakeholders, including regulators and host
communities, through written reports and verbal briefings.

1 Requesting, reviewing, and approving method statements and work plans prepared by
contractors, in consultation with the appropriate regulatory authorities.

1 Reviewing and approving site layout designs, including access roads, haulage routes,

equipment placement, and safety zones withirLB@ facility.
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Advising on suitable materials and methods for demarcating work areas and carrying out
construction and operational activities safely.

Issuing site instructions to ensure compliance with regulatory conditions and
environmental requirements.

Notifying regulatory authorities in advance, both verbally and in writing, of any planned
activities that may pose potential environmental or social risks.

Conducting environmental damage assessments following incidents, accidents, or serious
cases of nocompliance.

Reviewing complaints received from workers or community members and issuing
corrective instructions where necessary.

Allocating and managing budgets for environmental control measures, personnel
deployment, monitoring equipment, and capabiyiding initiatives related to thePG
project.

Accompanying regulators during site inspections and formally communicating any
proposed amendments to the EMP.

Enforcing temporary suspension of activities where serious environmental violations or
safety risks are identified.

Maintaining a complaints and grievance register and forwarding relevant information to
appropriate authorities.

Promoting proactive communication among contractors, regulators, community
representatives, and other stakeholders to enhance environmental performance.
Implementing, managing, and maintaining all EMP requirements applicable to
construction and operational activities throughout the project duration.

Appointing qualified personnel to oversee environmental, health, and safety management
duringLPG operations.

Delegating responsibilities clearly to ensure accountability in EMP implementation.
Ensuring that all contractors and subcontractors understand and comply with their
environmental and social obligations under the EMP.
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Regulatory Authorities

Oversight and monitoring of EMP implementation for Bienin Kebbi RoadLPG project shall
be the responsibility of relevant regulatory bodies, includind-gaeral Ministry of Environment
(FMEnv), the Department of Petroleum Resources (DPR)/NUP&@ other applicable agencies.

Their responsibilities include, but are not limited to, the following:

1 Enforcing national environmental laws, guidelines, standards, and -seettfic
regulations applicable toPG infrastructure and operations.
1 Ensuring compliance with the conditions and commitments outlined in the EMP
throughout the entire lifecycle of the project.
1 Taking necessary enforcement actions to addressampliance and ensure adherence to
approved environmental procedures and performance standards.
1 Developing and delivering structured training and awareness programmes for stakeholders
on:
o Good environmental management practices;
o Management of general and projspecific environmental and social risks;
o Procedures related to pecenstruction, construction, operation, and
decommissioning activities with environmental interaction;
o Integrated waste management principles applicall® ®facilities.
9 denti fying, designatinggoandor@&es orci pgoeae

receptors and prevent unacceptable environmental disturbance.

7.3 MANAGEMENT COMMITMENT AND RESPONSIBILITY

Management commitment to effective environmental, health, and safety performance for the
proposedproject is articulated througtZAGRd s e s t ldealth,i Safety ahd Environment
(HSE) Policy The company is fully committed to implementing th@igy across all project
phasespre-construction, constructiompperation, and decommissioninghile ensuring strict
compliance with applicable national regulations, sectoral guidelines, and international best

practices.
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ZAGR requires all employees, contractors, and subcontractors engaged@imthd<ebbi Road
LPG project to adhere fully to its HSE policy, irrespective of how stringent the requirements may
be. This commitment is fundamental to ensuring safe operations, environmental protection, and

positive community relations throughout the project lifecycle.
In line with this commitmenZ AGR shall:

1 Safeguard the health, safety, and security of its employees, contractor personnel, visitors,
and members of the public who may be affectet P facility activities.

1 Prevent, reduce, and manage adverse environmental impacts associated with gas
processing, compression, storage, and transportation activities.

1 Demonstrate sensitivity and responsiveness to the needs, expectations, and concerns of the
Birnin Kebbi Roadhost community and neighbouring settlements.

1 Empower all staff with the right and responsibility to intervene and stop work where unsafe
acts, unsafe conditions, or roompliance with HSE requirements are observed.

1 Ensure that customers, partners, visitors, and other stakeholders operating within the
facility comply withZAGR6s HSE st andards and procedures

1 Integrate health, safety, and environmental considerations into all aspects of project
planning, design, construction, and operations, with clear objectives aimed at continuous
performance improvement.

T Comply with all relevant national laws, regulations, and applicable international standards
governing health, safety, and environmental protection ifrgJated projects.

1 Establish and maintain effective internal and external communication mechanisms on HSE
matters involving employees, contractors, regulators, and host communities.

T Apply sound engineering standards, best industry practices, and risk management
principles to ensure the safety, integrity, reliability, and efficiency of UR& plant
infrastructure.

T Demonstrate responsible corporate leadership by maintaining high HSE performance
standards and publicly reporting environmental and safety performance where required.

1 Identify existing and potential HSE hazards associated WG operations, conduct

systematic risk assessments, and implement appropriate control measures.
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1 Develop and implement a comprehensive HSE management system supported by clear
procedures, monitoring frameworks, and performance indicators.

1 Maintain adequate emergency preparedness and response capabilities to address incidents
such as gas leaks, fires, explosions, or occupational accidents.

T CommunicateZAGR6s HSE expectations clearly to ¢
ensure their compliance through supervision and contractual obligations.

T Implement a robust compliance and audit programme to verify adherence to HSE policies
and EMP commitments.

T Provide sufficient human, financial, and technical resources to support effective HSE
management throughout the project.

T Adopt best practices in health, safety, and environmental protection during the design,
construction, and operation of thPG facility.

T Promote ethical and socially responsible conduct by working collaboratively with
regulatory agencies, host communities, and other stakeholders.

1 Engage and consult with employees and other relevant parties on occupational health,
safety, and environmental conditions, including the provision of occupational health
services.

1 Maintain functional emergency response systems to minimize the consequences of
unforeseen incidents.

1 Liaise with relevant government agencies on matters relating to HSE legislation, policy
formulation, and regulatory compliance affecting the project.

1 Periodically disclose HSE performance outcomes in line with regulatory and corporate

reporting requirements.

Through these commitmenBAGR affirms its responsibility to ensure that Bienin Kebbi Road
LPG projectis implemented and operated in a manner that prioritizes safety, environmental

protection, regulatory compliance, and sustainable community relations.
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7.4EMP MEASURES

The sections that follow present the framework for the Environmental Management Plans (EMPSs)
developed for the propos@AGR Liquefied PetroleuntGas(LPG) facility in Birnin Kebbi Road

These EMPs provide structured guidance for managing environmental and social impacts across
the different phases of the project and will be expanded to include detailed procedures for
implementation by project staff and contractors. The plans are designesinain dynamic
documents, subject to periodic review and update as project conditions evolve.

The environmental management measures applicable tgrtieonstruction, construction,
operation, and decommissioning phasketheBirnin Kebbi Road_PG project are outlined in the
relevant EMP matrices.

7.4.1 Flora and Fauna Management Plan

The objective of thé-lora and Fauna Management Piaro safeguard biodiversity within and
around theBirnin Kebbi Roadproject area while also protecting project personnel from potential
risks associated with local vegetation and wildlife. The plan seeks to prevent unnecessary
ecological disturbance during site preparation, construction, and operation.BGlf&cility, and

to promote responsible environmental stewardship.
Key provisions of this plan include the following:

T Wildlife and plant species within the project area shall not be captured, harmed, removed,
or deliberately disturbed BYAGR staff, contractors, or subcontractors.

1 Poaching, illegal harvesting of plants, or destruction of wildlife habitats by project
personnel will not be tolerated under any circumstances.

1 ZAGR shall take all reasonable steps to maintain the ecological integrity and biodiversity
quality of theBirnin Kebbi Roadoroject environment.

1 Although land clearing activities may temp@reGRy displace wildlife, any species
classified as vulnerable or protected by the Ministry of Environment that is injured or
trapped during site preparation shall be reported immediately to the appropriate Wildlife
Division for guidance on rescue, relocation,other conservation actions. Provision will

be made for such contingencies.
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T Project planning and site layout will be carried out in advance to minimize impacts on
fauna, reduce flood risks, and limit the volume of vegetation and biomass removed.

1 Where water abstraction is requir@dGR shall monitor downstream aquatic habitats to
ensure that withdrawals do not impose ecological stress. Where adverse effects are
identified, alternative water sources such as boreholes will be developed to offset surface
water use.

1 The project site shall be kept clean and free of food waste or refuse that could attract
wildlife and create humamnimal conflict.

T Monitoring for invasive species will be undertaken to identify their presence, pathways of
introduction, control methods, and effectiveness of eradication measures. Where invasive
species persist, corrective actions will be implemented to address tlvauses.

1 To reduce pressure on local wildlife from busleat huntingZAGR shall:

o Encourage availability of alternative protein sources within local markets;

o Educate employees on the ecological and health risks associated withndsaitsh
consumption;

o Prohibit hunting within the project area and enforce compliance;

o Support community awareness programmes on biodiversity conservation; and

o Promote alternative and sustainable livelihood opportunities for local hunters.

1T ZAGR will collaborate with conservation agencies, community leaders, and relevant
stakeholders to discourage poaching, including the use of signage, surveillance, and

communitybased conservation initiatives.

7.4.2 Waste Management Plan

TheWaste Management Pl@designed to ensure that wastes generated IBirtia Kebbi Road
LPG project are minimized, properly handled, and disposed of in a manner that protects human
health and the environment. The plan follows the waste hierarchy of prevention, reduction, reuse,

recycling, treatment, and safe disposal.
The guiding principles include:

1 Minimizing waste generation at source;

1 Reusing or recycling materials wherever feasible;
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T Treating or neutralizing wastes that cannot be reused or recycled; and

1 Ensuring environmentally sound disposal of residual wastes.
Key elements of the Waste Management Plan include:

1 Clear assignment of waste management responsibilities, including the appointment of a
trained Waste Management Supervisor.
T Identification and documentation of all waste streams generated la® @acility, with
estimates of quantities produced on a regular basis, particularly hazardous wastes.
1 Provision of clearly labelled, colowoded waste containers for different waste categories,
housed in designated storage areas.
T Strict segregation of hazardous and+hazardous wastes, with hazardous wastes managed
in accordance with Material Safety Data Sheets (MSDS).
1 Anticipated hazardous wastes will prindg include empty lubricant containers, used oils
and greases, edontaminated rags, and absorbent materials.
T Mixing of hazardous wastes shall be prohibited unless explicitly approved within the plan.
1 Engagement of only licensed and accredited waste contractors, with valid certification
confirming legal operation.
1 Use of accredited contractors for specific waste streams, including:
o Used oil recycling;
o Lead and battery recycling;
o Scrap metal, tyres, rubber, and plastics recycling;
o Electronic waste handling;
o High-temperature hazardous waste incineration; and
o Domestic waste collection.
1 Tracking of hazardous waste movement using Waste Manifest Forms, with records
retained for regulatory review.
1 Periodic reconciliation of estimated and actual waste quantities to identify discrepancies.
1 Routine inspections of waste handling practices to ensure compliance with EMP

requirements.
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7.4.3 Erosion and Sedimentation Management Plan

The Erosion and Sedimentation Management Rlaovides guidance for preventing soil erosion
and controlling sediment transport during land clearing, site preparation, and construction
activities at thairnin Kebbi Road_PG facility. Soil erosion poses a risk to soil fertility, drainage

systems, and downstream water quality if not adequately managed.

All exposed soil surfaces within the project area shall be managed using a combination of
engineering and biological controls aimed at reducing runoff velocity, retaining sediments, and
preventing offsite impacts. The effectiveness of these measurebemiionitored through routine

inspections and downstream water quality assessments, including turbidity checks.

Key erosion and runoff control measures include:

1 Preservation of vegetated buffer zones along natural drainage channels and streams.

T Use of cover crops and temporary vegetation to protect exposed soil and improve soil
structure.

1 Phased and progressive site clearing to avoid large areas of bare soil.

1 Installation of temporary erosion control measures such as silt fences, sediment traps, and
check dams where permanent controls are not yet in place.

T Proper grading and shaping of cut and fill slopes to approved design limits.

1 Direction of stormwater over controlled flow paths using berms, channels, and -energy
dissipation structures.

1 Temporary protection of exposed surfaces using mulch, geotextiles, plastic sheeting, or
similar materials when required.

1 Longterm stabilization through terracing;vegetation, and slope protection measures.

1 Use of riprap or concrete protection around culverts and drainage outlets.

1 Construction of stormwater inlets and drainage structures designed to safely convey runoff
during design storm events.

1 Controlled placement of soil stockpiles on flat areas away from drainage paths, with topsoil
stockpiles protected against erosion.

T Maximum utilization of natural drainage systems, with open channels preferred over buried

pipes wherever practicable.
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7.4.4 Employment, Training, and Awareness Management Plan

The Employment, Training, and Awareness Management Blaa critical component of the
Environmental Management Plan for the propdse@ facility in Birnin Kebbi Roadand will be
implemented during both the construction and operational phases of the project. The plan is
designed to ensure that all workers are adequately trained, informed, and aware of their

environmental, health, and safety responsibilities while cagrgutLPG-related activities.

During employee induction, all personnel will undergo mandatory health and safety orientation
covering standard operating procedures, hazard identification, emergency resporifeGand
specific risks. In addition, workers deployed at active work fronts will participateerkly
toolbox talks and safety briefingsach lasting not less than 15 minutes. These sessions will be

intensified following any incident, neaniss, or emerging health and safety concern.

Records of all training activities will be maintained to track worker competence and compliance.
Training requirements will be detailed in brtegrated Health and Safety Plan (IHSH)ich will
define training content, target groups, delivery frequency, and evaluation methods. Core training

modules will include:

General health and safety induction;
Community relations and code of conduct;
Basic first aid and emergency response;
Awareness of venomous or dangerous animals;

Proper use of personal protective equipment (PPE); and
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Safe work procedures specificlteG handling and operations.

7.4.5 Water Management Plan

The Water Management Plafior the Birnin Kebbi RoadLPG project is intended to promote
efficient water use, protect surface and groundwater resources, and prevent pollution throughout
the project lifecycle. The plan recognizes the importance of water for domestic use, agriculture,

and ecosystem sustainabilitythe host community.

Key elements of the plan include:
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T Training all project personnel on the importance of conserving and protecting water
resources;

1 Implementing erosion and sediment control measures to prevent siltation and nutrient loss
into surface water bodies;

T Applying waste management controls to prevent contamination of surface water and
groundwater from liquid effluents or leachate;

1 Periodic monitoring of significant effluent streams to ensure compliance with FMEnv
discharge standards;

T Establishing a sitspecific water quality monitoring programme for surface water and
groundwater;

1 Monitoring downstream water availability to ensure that project water use does not
negatively affect other users; and

1 Ensuring that any boreholes or water abstraction facilities comply with national standards

and do not adversely affect existing groundwater users.

7.4.6 Vegetation Clearing and Biomass Management Plan

The Vegetation Clearing and Biomass Management Ptamides procedures for managing land
clearing and biomass generated during site preparation and infrastructure development for the
Birnin Kebbi Road_PGfacility. The plan ensures compliance with FMEnv requirements and aims

to minimize ecological disturbance.

Uncontrolled vegetation clearing may result in habitat loss, biodiversity reduction, and soll
degradation. To prevent thiZAGR will avoid areas of high conservation value and apply

environmentally responsible clearing practices. The plan will include procedures for:

Clearly defining areas approved for clearing and areas designated for protection;
Applying clearing methods that allow wildlife to escape from disturbed zones;

Ensuring optimal utilization of merchantable timber where applicable;
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Allowing local communities reasonable access to-timiber forest products prior to or
immediately after clearing;

1 Managing, reusing, or safely disposing of biomass generated during clearing activities.
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This plan will be implemented alongside tBmployment, Training and Awareness Péard the
Erosion and Sedimentation Management Réa@nsure worker safety, environmental protection,

and community wellbeing.

7.4.7 Air Quality Management Plan

The Air Quality Management Plaraims to control emissions and noise associated with
construction and operation of tBénin Kebbi Road_PG facility, thereby safeguarding ambient

air quality and community health.

Key measures include:

1 Ensuring that noise levels during construction and operation comply with Nigerian
regulatory limits;

1 Using modern, weltlesignedLPG storage and processing equipment to minimize
emissions of nitrogen oxides (NOXx) and other air pollutants;

T Maintaining all project vehicles and machinery in good working condition and fitting them
with appropriate emission control devices;

1 Avoiding the use of ozondepleting substances in cooling systems, cleaning agents, or

other operational processes.

7.4.8 Emergency Response and Incident Management Plan

The Emergency Response and Incident Management é3tablishes procedures for managing
foreseeable emergencies related RG operations, including fires, gas leaks, chemical spills,

flooding, medical emergencies, and extreme weather events.

The plan defines responsibilities, communication protocols, and resource requirements to ensure
rapid and effective response in order to protect workers, the public, property, and the environment.
Relevant emergency services and regulatory authoritiebevilbtified promptly in the event of a

serious incident.
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Spill management procedures will address accidental releases that may occur during fuel transfer,
equipment maintenance, refuelling, container handling, or as a result of equipment failure or traffic

accidents involving PG tankers. The plan will:

Identify responsible personnel and emergency contacts;
Establish a structured spill response organization;

Characterize potential spill materials and quantities;

Define response procedures, equipment, and PPE requirements;

Provide training for spill containment, recovery, and waste disposal; and
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Include ZAGRIs and refresher training to maintain readiness.

7.4.9 Traffic and Vehicle Management Plan

TheTraffic and Vehicle Management Plandesigned to minimize road safety risks, noise, dust,
and traffic disruption associated withlPG transportation activities imirnin Kebbi Roadand

surrounding communities.
The plan will include:

Installation of speed limits and appropriate road signage along project access routes;
Strict enforcement of speed limits within the project site and nearby communities;

Mandatory road safety training for all project drivers;
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Routine inspection and maintenance of all vehicles to ensure roadworthiness and safety

compliance.

7.4.10 Health, Safety, and Security Management Plan

The Health, Safety, and Security Management Rtarthe Birnin Kebbi Road_PG project will
comply with national regulations and international best practices. The plan addresses workplace

hygiene, occupational safety, security arrangements, and continuous training for employees.
Key provisions include:

1 Provision and mandatory use of appropriate PPE such as helmets, gloves, safety boots,
respirators, eye and hearing protection;
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Jobspecific risk assessments to determine PPE requirements;
Training on proper use of equipment and enforcement of safety rules;

Installation of physical barriers to restrict unauthorized access to hazardous areas;
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Specialized training on electrical, mechanical, lifting, welding, and velatded
hazards;
T Availability of trained first aid personnel, a watjuipped treatment room, and ambulance

services for emergency response.

7.4.11 Community Health and Safety Plan

The Community Health and Safety Pladdresses potential impacts of Bienin Kebbi Road
LPG project on nearby communities. Construction activities may attract job seekers and service

providers, which can increase social risks such as crime or public health challenges.

Mitigation measures include:

T Prioritizing recruitment of local labour to reduce influx of Aonal workers;

1 Enforcing worker codes of conduct to discourage involvement in drugs, alcohol abuse, or
commercial sex;

T Sensitizing communities on potential social risks associated with project activities;

T Implementing community health awareness programmes in collaboration with health
authorities;

1 Monitoring public health indicators to identify and address emerging risks.

7.4.12 Stakeholder Engagement Plan

Stakeholder engagement has been integrated int@®ithen Kebbi RoadLPG project from
inception. TheStakeholder Engagement Planovides a structured approach for identifying
stakeholders, conducting consultations, and maintaining open communication throughout the

project lifecycle.

The plan includes:

T Identification and mapping of key stakeholders;
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Documentation of previous consultations;
Ongoing engagement during construction and operation;

Allocation of resources for stakeholder engagement;
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Monitoring and reporting on engagement outcomes.

A Grievance Redress Mechanism (GRMI) allow individuals or groups to submit complaints in
person, by phone, or electronically. All grievances will be documented, investigated, and resolved

promptly, transparently, and at no cost to the complainant.

7.4.13 Decommissioning Plan

The Decommissioning Plaautlines the approach for eventual closure ofBirain Kebbi Road
LPG facility. Although decommissioning is not anticipated in the near term, the plan will be

periodically updated as the project matures.
The plan will address:

Workforce disengagement and retrenchment procedures;
Possible transfer or conversion of project infrastructure for community or alternative use;

Capacity building and skills training for affected employees; and
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Restoration of the project site to environmentally acceptable conditions, including re

vegetation or alternative land use as appropriate.
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Table 7.1: Environmental Management Plan (EMP) of the LPG Plant (Pre-Construction phase)

Activity
Land acquisition
Influx of job

seekers

Site clearing and
bush removal

Site survey and
geotekhnical work
Equipment
mobilization

Waste caneratinn

Environmental/Social
Aspect

Dhsplacement, loss of
land/livelthood

Pressure on services,
tension

Rindiverasitv lnse ernsiom

So1il compaction, noise

Traffic safety, emissions

Littering. unmanaged
debriz

Fair compensation, livelthood

Mitization Measure

restoration, community
engagement

Local hiring policy, pre-

employment screening, camp

setup

Limit clearing, revegetation,

butter zones

Controlled equipment usze.

work

hour limits

Route planning, signage.
trained drivers

Site waste bins, contract waste

disposal
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Monitoring

LIIcEHLUT

Grievance records,
payment receipts

% local hires, site
congestion

Cleared area size,
erosion markers
Community
complaints, decibel
readings

Fuoad incidents,
loghook entries
Waste volume log,
cleanup records

Frequency Responsible Party

One-off

Monthlv

Weekly

Weeldy

Weeklv

Weaslhr

ZAGE_ FMEnv,
SASEPA

ZAGER,
HE/Community
Liaizon

FAGE, Contractor

ZAGR, HSE Umit

ZAGE, Traffic
satety Utficers
ZAGE, Waste
Contractor



Table 7.2: Environmental Management Plan (EMP) of the LPG Plant (Construction Phase)

Activity Em'jmn:;l:cr::lﬁnual Mitigation Measure Monitoring Indicator Frequency Responsible Party

Watering, zilt traps,
Erosion, sedimentation  scheduling during dry
weather

LWL MTLES

Turbidity of mnoif, : Contractor

- ] B _1E Ekl - 2
I LI OLES, TUHUS ) sediment wap logs e FZAGE HSE Unit
Foutine maintenance nodze Noize levels,

Equipment operation Woise, air emissions equipment inspection  Weekly  Contractor, ZAGE

barriers
logs
welding and piping  Fire risk, fomes Fire exh.ngmshm‘s ot work Permi;t-:;;wg:k Daily ZAGE Safety
permits TeCoras, e Officer
Hydro testing Contamination by test Treat test water, reuse when pH, BOD, test water  Per Contractor, HSE
of tanks/pipes water possible disposal log activity Uit
Cenerator logs, ZAGE,
Generator/fuel use  GHG, noise, spills Emission control, spill kits o oooo bont coeiee Mofuthly Em‘i::rmnmtal
Waste from Unmanaged debris, Sort at zource, contract Wazte manifeats. on- Weekiv ZAGE Waste
construction pollution disposal site inspection Contractor
Site safety durin o Enforce PPE, daily toolbox  Incident reports, HSE . .
works by g Tninriez (VHS hreaches - it TR Daily HSE Supervisor
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Table 7.3: Environmental Management Plan (EMP) of the LPG Plant (Operation Phase)

Envi tal/Social
Activity nmm:l:;];“ ’ Mitigation Measure ~ Monitoring Indicator Frequency Responsible Party
LPG unloading & e Pressure relief valves,  LEL monitor logs, _ ZAGR Engineering
handling Fxnlosion/fire risk detectors, 5D system  emergency dnill reports Manfhly Ut
Compreszor and Noise, mechanical failure Acoustic enclosure, Noize level logs, Monthly
pump operations routing maintenance mainitenance records ZAGR
Technical Unit
Generator operation  Emissions, fuel leaks Low-emission equipment, - Air quality readings, fsel Quarterly ZAGR,
bund walls usage ].Clgﬂ Environmental Uit
Cylinder/skid filling ~ Fire/explosion risk Level gauges, operator IﬂSPEﬂ]ﬁDﬂ checklists, .. .~ ZAGR Fire &
training event log Safety leam
Waste handling ~ mproper disposal Secuje storage, licensed  Wagte manifest visual . ZAGR, Waste
haulers mapection Contractor
Community relations Expectations, complaints Grievance redress Complaintslog, SR (et ;&GR
mechanism_ CSR projects report Lommututy Uesk
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Table 7.4: Environmental Management Plan (EMP) of the LPG Plant (Decommissioning Phase)

ol Environmental/Social e e Monitoring i . )
Activity Aspect Mitigation Measure T Frequency Responsible Party
Planning and Unrest, resistance Stakeholder engagement plan Meetung records, Menthty 20K, FMEnv,
commumication response time SASEFA
Equipment o Enforce OHS protocols, nse  Injury reports, HSE _
dismantiing Orennatinnal infriss expertenced contractors compliance checks aily Contractor, ZAGR.
Waste removal _ _ Idﬁﬂ“ﬂ hazards, use . Waste manifest, _ LA, LeMmineg
(scrap, liuide) Pollution from residuals au’d:jmmedrecyclm:dwpusal disposal receipts Weekly Contractar
vendors
! : Soil compaction, landscape Regrade land, plant Site inspection, Endof Contractor. ZAGR
Site sestoration disruption grass/native species restoration photos  works —
Dizenzazement of _ | Earlv notice. exit packases,  Complaints loz. " E—’H?R _
workers Community confict alternative opportunities redundancy reports igﬂm
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7.5 ENVIRONMENTAL AUDIT PROGRAMME

An environmental audivill be undertakemefore project mobilizatioand at scheduled intervals
during the construction and operational phaselke proposet PG facility in Birnin Kebbi Road

The audit process will serve as a management tool for evaluating environmental performance and
ensuring that the project is implemented in line with the principlessifinable developmeand

applicable regulatory requirements.

The environmental audit will focus on verifying that appropriate management systems and control
measures are in place and functioning effectively throughout the lifecycle aPtBeroject.

Specifically, the audit will aim to:

1 assess the level of compliance with relevant environmental laws, guidelines, and permit
conditions applicable tbPG operations;

T examine facility management systems, operational procedures, and environmental
monitoring practices;

1 identify existing and potential environmental issues that may arise during the
preconstruction, construction, and operational phases of the project;

1 confirm the effective implementation of recommended mitigation measures and
management procedures outlined in the EIA and EMP; and

1 provide practical recommendations for strengthening and improving the environmental

management system of tBanin Kebbi Road_PG project.

Findings from the audits will be documented and used to support continuous improvement in

environmental performance.

7.6 ENVIRONMENTAL MONITORING

Environmental monitoring will be an integral part of the Environmental Management Plan for the
Birnin Kebbi Road PG project aimed at tracking project impacts and ensuring compliance with

environmental standards throughout project implementation.

The objectives of environmental monitoring include:
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T verifying that mitigation measures are implemented as prescribed in the EIA report and
other relevant project documents;

1 providing early warning signals for incidents such as accidents, gas leaks, or equipment
failures, thereby enabling timely response to prevent or minimize adverse environmental
and safety impacts;

T detecting the occurrence of environmental impacts and assessing their extent and
magnitude; and

T ensuring that emissions, effluents, and waste generated RGxnelated activities remain

within permissible regulatory limits.
Two major types of environmental monitoring will be adopted for the project:

Impact Monitoring
This will involve monitoring environmental parameters that may be affecte® @y

construction and operational activities. Key variables will include:

flora and fauna;
soil quality and stability;
surface water quality and sediment characteristics;
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ambient air quality and noise levels within and around the project area.

Compliance Monitoring

Compliance monitoring will be carried out through periodic sampling and, where necessary,
continuous measurement of emissions, effluents, noise, and other discharges frB@ the
facility. This will ensure that all environmental parameters consistently meet standards

prescribed by FMEnv and other relevant regulatory authorities.
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Table 7.5: Environmental Monitoring Programme

5N

L

-1

10

Environmental

Component

Moisa Level

Groundwater (uality

Hurface Water Cuality

Sl Cuality
Vegetation &
Bicdieersity
Socioecononuie
Oecupational Health &

GHG Emuszions

Waste hanazement

Parameters to be Monitored Sampling Location
Tanker bav, Generator area, Sita
Phie, PMLs, CO, WO, 50-, Hol .
permetar
Dz & Might dB(A) levels Generator area, Site boundary
pH, EC, TDS, Haznry metals, Mearast borshole, Monitoring
Hydrocarbons well near fence line
Atzbrikang Stream (upstream &
DO, BOL:, COL, Usl & Ureaze, TS5
domstreany)
phH, Heany metals, Hydrocarbon
Storage area, pre-cleared arsa

coatant

Specias composition, habitat mtegrity Buffer zones, disturbed
arsas

Grisvances, emplovment levels, CER
- .
PPE uzage, accidents/meidants, first

Atzbrkang &Dawakin Endu host

commumity

Frequency  Reszponzible Party

honthly

Monthly

Quarterly

Chaarterly

Chuartarly

Ha-

Chaarterly

LPG loading area, Generator station Monthly

aid readmess
C0: equivalent from penerators &
vehicles

Waste quantity, fype, treatment and )
B1te waste storags arsa
dispozal log
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Chuartarly

Mexnthly

ZAGE, FMEny,
Conzultant

ZAGE, SIASEPA HEE
Officer

ZAGE, Consultant

ZAGE, Consultant,
FMEnv

ZAGE, Environmeantal
Conzultant

ZAGER, Biodrversity
Expart

ZAGE,

Liaison Officer

ZAGE, Safety Officer
LAGHE, Envaronmental
Consultant

ZAGE, Licanzed Waste
Comtractor

Eztimated Cozt
%)

230,000 /month

150,000 ‘month

300,000 /quarter

F20,000 fquarter

300,000 /quarter

500,000

/assesament

200,000 /quarter

100,000 ‘month

250,000 /quarter

200,000 /month



CHAPTER EIGHT

DECOMMISSIONING AND ABANDONMENT PLAN

8.1 INTRODUCTION

Projects are typically planned and implemented with a defined operational lifespan, during which they ar
expected to deliver their intended benefits before evedaammissioning and abandonmatthe end
of their useful life. In some cases, the actual lifespan of a project may be shorter than anticipated, whil

in others it may be extended through effective planning, regular maintenance, and technological upgrade

The sustainability and longevity of the propos€ds facility in Birnin Kebbi Roadwill largely depend

on several key factors, including:

the availability of appropriate equipment and spare parts;
the durability and performance of installed machinery and infrastructure;

the economic viability and profitability of the project; and
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the continued usefulness, safety, and acceptanide®@hs an enghroduct by consumers.

Petroleurarelated facilities, includingiquefied PetroleunGasplants, gas storage systems, pipelines, and
associated infrastructyrare generally designed with an operational lifespan of approxingiefgars

Over time, technological advancements, regulatory changes, or declining economic returns may rend
such facilities obsolete or commercially unviable. In addition, as the project reliesnaenewable
hydrocarbon resources is inevitable that the facility will reach a point where continuegrafon is no

longer sustainable.

When this stage is reached, the project proponent will be required to implement a comprehensiv
decommissioning and abandonment prograrfontheBirnin Kebbi Road_PGfacility. This programme

will be designed and executed to ensure that all installations are safely dismantled, potential environment
and social risks are minimized, and the project site is restored in an environmentally responsible mann

in line with gplicable national regulations and best international practices.
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8.2 DECOMMISSIONING / ABANDONMENT PLAN

Decommissioning refers to the orderly shutdown, dismantling, and final disposal aiqtnefied
PetroleumGas (LPG) facility in Birnin Kebbi Roadand its associated infrastructure at the end of its
operational lifespan or in the event that the project proponent withdraw$ RGanelated operations. At

this stage, all project components will be safely removed, and the site restored to an environmentall

acceptable condition.

During the decommissioning phase, the project proponent shall ensure that all facilities are dismantled |
a controlled manner, followed by appropriatee demolition and soil remediatioBontractors engaged

for this phase will establish effective and efficient waste management systems to handle all forms of was
generated. Decommissioning wastes, including excavated soil, construction debris, metal scraps, al
other materials, will be nmaged througtbackfilling, recycling, or disposal at locations ampyed by

relevant regulatory authorities

To ensure occupational safety and environmental protection, targapedity building and training
programmewvill be provided for all workers and staff involved in the decommissioning activities. These
programmes will focus on identifying potential hazards, adopting preventive measures, and complying
with approved safety procedures to minimize accidents andoanvantal risks.

The proponent, in consultation with relevant regulatory agencies such d=edieeal Ministry of
Environment (FMEnv), Nigerian Upstream Petroleum Regulatory Commission (formerly B&&to

State Environmental Protection Agency (KASEPANd theBirnin Kebbi Roadhost community will
implement a comprehensive site remediation plan. This will ensure that affected soils and the entire proje

site are restored, as far as practicable, to greiproject environmental condition

8.3DECOMMISSIONING / ABANDONMENT PROCESS

At the end of the operational life of tBé&nin Kebbi Road_PG facility, decommissioning activities will
be carried out in accordance with approved environmental and safety standards and shall include tl

following:

1 Allinstalled LPGfacilities and associated infrastructure will be carefully dismantled and removed
to enable effective remediation of the project site.
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1 Storage tanks, vessels, and pipelines will be safely drained following standard procedures
Residual gas and liquids will be evacuated through approved pumping and vaporization methods

1 The pr oHealtheSafetyand Environmental (HSE) Management Systidinbe strictly
implemented to protect workers, the public, and the environment during the decommissioning
process.

1 All surface structures, buildings, and foundations will be dismantled and transported to approvec
disposal or recycling facilities.

1 Reusable and recyclable components, including metals and mechanical parts, will be identified
segregated, and quantified for reuse or recycling.

1 Utility connections such as water supply and power lines will be safely disconnected and removec
once decommissioning is completed.

1 Cleared areas will be 1+eegetated usingastgrowing indigenous plant specissitable for the
Birnin Kebbi Roadenvironment.

1 All disturbed areas within the project site will be rehabilitated and restored using appropriate soil
stabilization and revegetation techniques.

1 Any contaminated environmental media (soil or surface water) attributdbR&operations will

be remediated to acceptable regulatory standards.

Table 8.1 Decommissioning Mitigation Matrix for theBirnin Kebbi Road LPG Project

Decommissioning Potential e _ Monitoring
. Mitigation M r R nsibili .
Activity Impact tigation Measures | Responsibility Indicator
Dismantling ofLPG o C_ontrolle_‘d ] : Project , . .
s Soil disturbance|dismantling; wetting Visual inspection;
facilities and ) Proponent /
: dust generation ||of surfaces to suppre dust levels
equipment Contractor

dust

Adherence to standa
tank draining

Gas leakage, fir¢procedures; gas Contractor / Zero gas leakage
or explosion risk|detection systems; fifHSE Officer  |[incidents

safety equipment on
site

Draining and removz:
of gas tanks and
pipelines
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Decommissioning
Activity

Potential
Impact

Mitigation Measures

Responsibility

Monitoring
Indicator

Removal of surface

Noise, vibration,

Use of appropriate
machinery; work

Noise levels within

solid waste limited to daytime; ||Contractor e -
structures . permissible limits
generation proper waste
segregation
Segregation of
Handling of Environmental recyclable and non . Waste records an(
. : . recyclable materials; ||Contractor . .
dismantled materialg|pollution . disposal receipts
recycling where
possible
Land Disposal at regulatory
Disposal of excavat¢/degradation, approved sites; Contractor / Approved disposa
soil and debris improper backfilling of KASEPA certificates
dumping excavated areas
, L f il ilization an : .
Site clearance and 0ss ot . Soil stabi |_zat|o_ and Project Vegetation
. vegetation, soil |[re-vegetation with
remediation . . : Proponent regrowth rate
erosion native species
e e ey ™ [consactor 1 accisemcien
g ' gency HSE Officer records

decommissioning

risks

preparedness

Final site restoration

Residual
contamination

Soil testing and
remediation to
regulatory standards

Proponent /
Regulators

Soil quality
compliance results
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CHAPTER NINE
CONCLUSION

This Environmental Impact Assessment (EIA) for the prop@8&&dmetric tons Liquefied Petroleum Gas
(LPG) storage and refilling plant by Zamson Global Resources Linddx locatedpposite the Airport

along Birnin Kebbi Road in Bodinga Local Government Area of Sokoto,$tiasents a comprehensive
evaluation of the potential environmental, social, economic, and public health implications associate
with the project. The assessment covered all phases of the project lifecycle, including site preparatiol
construction, operan, and decommissioning, with partiaul emphasis on key environmental
components such as air quality, soil characteristics, groundwater protection, ambient noise levels, traff

conditions, occupational health and safety, and community wellbeing within the defined area of influence

The findings of the study indicate that although certain impacts mayd asiggh as emissions from

operational activities, risks of accidental gas leakage, noise generation, increased vehicular movemel
and waste generatidnthese impacts are not expectedbe significant when appropriate mitigation

measures are effectively implemented. The Environmental Management Plan (EMP) developed for thi
project provides detailed strategies for impact prevention, control, monitoring, and emergency respons
With strict adherence to these measures, all identified impacts can be minimized to acceptable levels
compliance with national environmental standards and internationally recognized best practices for LP(

facilities.

Zamson Global Resources Limited has demonstrated strong commitment to environmental protection ar
regulatory compliance by aligning the project with the requirements of the Federal Ministry of
Environment (FMEnv), the National Midstream and Downstreamoleeim Regulatory Authority
(NMDPRA), and relevant Sokoto State environmental regulations. In addition, the adoption of establishe
safety standards for LPG storage, handling, and distribution will ensure adequate protection of worker:

host communities,ral surrounding infrastructure.

The successful implementation of the proposed LPG facility will depend on sustained collaboration
among the project proponent, contractors, regulatory agencies, traditional institutions, and hos
communities within Bodinga LGA. Continuous stakeholder eagsnt, regular environmental

monitoring, workforce training, and the establishment of an effective grievance redress mechanism wil
be critical in maintaining transparency, addressing concerns promptly, and strengthening community tru:

throughout the prejct lifecycle.
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From a developmental perspective, the project is expected to significantly enhance the availability an
accessibility of LPG within Sokoto metropolis and surrounding areas, thereby promoting the use o
cleaner and more efficient energy sources. This wiltigbute to a reduction in dependence on firewood
and other biomass fuels, leading to decreased deforestation, improved air quality, and better public hea
outcomes. Furthermore, the project will stimulate sedonomic growth through direct and indire
employment opportunities, support for local businesses such as transporters and cylinder distributors, a
increased commercial activities along the Birnin Kebbi Road corridor.

Provisions for decommissioning have also been integrated into the project design. At the end of it
operational life, the facility will be safely dismantled, wastes properly managed, and the site rehabilitate

in accordance with environmental standardgrevent longterm ecological impacts.

In conclusion, the propos@®OMT LPG storage and refilling plant by Zamson Global Resources Limited
in Bodinga LGArepresents a strategic and sustainable energy infrastructure project that effectively
balances economic development with environmental stewardship. Provided that the Environmente
Management Plan is fully implemented and regulatory oversight is maintéixeeproject is considered
environmentally acceptable, socially beneficial, and capable of contributing meaningfully to clean energ)

transiton and sustainable development in Sokoto State and Nigeria at large.
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APPENDIX |

PROPOSED LPG REFILLING STATION IN BODINGA, SOKOTO STATE
SOCIOECONOMIC ASSESSMENTINSTRUMENTS

HOUSEHOLD QUESTIONNAIRE
DEMOGRAPHY
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7. Whatis youroccupation®2 ¢ ¢ é é € € € é é é € . C e e

8. Whatareyourothermeangf livelihood?é é é é € € é é € € e é é é é .

9. Whatis your averagenonthlyincome?Lessthan10,000)(11,00630,000)(31,00650,000)
(above

50,000)

rrrrrrrrrrrrrrrr

10.  Whatis youraveragecostof living/ month?é ¢ é é € € € é é é € € é é é é .
11. Doyoulive in yourownhouseoronrent?é ¢ € ¢ é é é € € ééééeéeéeéé

//////////////

12.  Wheredoyousourceyourdrinkingwaterfrom?é ¢ ¢ ¢ é é € € € é é é € é .
13.  Whatis thedistancerom your householdo your sourceof water?é é € € € é é
14.  Whatis thesourceof yourdomestiqpowersupply?é € é € € é € € é € é € é
15.  Whatfuel doyouusefor cooking/heatingg ¢ € € € ¢ é é e € é éé ééé.
16. Is theretelecommunicatioservicesn yourcommunity?2 ¢ € € ¢ é é ¢ € é é

17.  Whatis themodeof transportationn yourcommunity?e é é € € € é é é € é .

////////////////

18.  Whatisthemajorsourceof domestiovaste® é e e e e e e e e eeeeee.
19. How doyoumanageyourhouseholdvaste® é é € € é é é 6 € € é é é é é.
20. Howdoyoudisposeof humanwaste® é € € € é é é € € ééééeéeéééé.
21.  Whatkind of toilet facility doyouhave?® é € ¢ € é € € é € é é & € ééé é

PROJECTAWARENESS/IMPACT

22.  Areyouawareaboutthe LPG refilling Plantproject?

eeeeeeeeeeeeeeceeecce
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23.
24.
25.

[N

[N

26.

[N

[N

[N

[N

Do you think thecomingof theprojectwill affectyourlivelihood?ée ¢ é é é € é .
Do you think thecomingof the projectwill alteryourcultureandnorms? é é é .

Whatareyour expectatiorfrom the LPG refilling Plantcompany?

7

7

7z

7z

7

eee

Whatareyourfearsaboutthe LPG refilling Plantproject?

D~

é

[N

é

7

é

7z

7z

[N

é

7

eeeeeeeéééééeceececececeeceeeéée

D D

7z

[N

é

7

7z

7

é

7z

7z

é

7

7z

é

7

é

7

é

7z

é

7

é

ééééeéeceeceecee

[N

é

é

D~

[N
D

éeé

éee
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KEY INFORMANT INTERVIEW GUIDE

GENERAL INFORMATION

1. Nameof localleader/phonenumber?

s 7 oz

LS

Whatpostdoyouholdin thecommunity?® é e é e é ¢ é é e éeéeéeéée.
Whatis thenameof theleaderin thiscommunity?2 é é . . é é é ééé ééé é.

P wbn

eeeééeeceéeeeéeececéeeceeceééeeéceccéee.

D

5. Whatis theaveragemumberof householdize?
eeéééeéééeeééeeé.
6. Aretheresacredanimals/monumentsr sitesin thiscommunity?

s 7 s s s oz 7

eeeeeeeece

eééeéeéeéécéecéeéeecéeceéeéeceeecéeéeéece.
7. lIsthereanycultural heritageartifactsor sitewithin or closeto theproposed.PG refilling Plant
site?
€Eééecéecéeééecéécécéeceeeceecécéeceeecece.
8. Whatareregardedastaboosin thiscommunity?
eeéeéeééeéeéeée.
9. Isthiscommunityyourancestraland?é ¢ € é é € é 6 é €€ é e ééééé.
10. Whatis yourrelationshipwith visitorslike?é é é ¢ € ¢ é é é € € € é é é é é

11. Sharebrief communityhistoryé ¢ e ¢ ¢ é é e € é ééééeéééééeeéé.

ECONOMIC INFORMATION

12. Whatarethemeansof livelihood here?
MEN WOMEN YOUTHS

N

13. Whatarethecommoncropsfarmedhere?
eéeééeéeeéecéeéece.
14. Whatdomestidivestockdo you keeparoundhere?
eéeeéeééeééecée
eéeeéeéecéecéecéecéecéecéeéecéecétec.
15. Whatspecieof wildlife existin thiscommunity?
e .

COMMUNITY POLITICS

16. Whatis themethodof selectinghe TraditionalRuler?
e€ééeéécéeéecée.
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ééeeeececeeeeééececee.

D
D
D
D
D
D
D
D
D
-
D
D
D
D
D
D
D
D

7 7

ééeeeceeceeeeeééececee.

o
oD
o
oD
o
oD
o
oD
o
o
o8
o
D
o
D
D

D
o

17. Whatis thehierarchyof leadershigike here?
eééeéeééeééeeéeéece.

18. Do womenparticipatein decisionmakinghere® ¢ e ¢ € é é e e é é éé e é .
19. Are womenfreeto engagen politics outsidethecommunity?® é e ¢ € é € € é .
20. How aredisputessettled® € € é é e e éé éééeeéééeeeééeee.
21. Are thereanysocialorganisationsvithin thecommunity?

s 7

€ € . . L L s e e e e e e e e e e e e e e e .

22. Are thereany communityconflicts?
eeéeéeéeééeceéeéeéecee
eééeéeéeéécéecéeéeecéeceéeceéecececéeéeéece.

HEALTH IMPACT

23. Whatarethemajorsicknessesufferedin thiscommunity?
eeéeéeéeééee
Eéécéecéééécéécéeééecéecécéeceecécéecéece.
24. Wheredo you getmedicalattentionfrom? (healthfacility andaddress)
Eéécéeéééécécéeééecécéecéeeececéeée.

D

25. Are thereanyalternativedo orthodoxtreatmentsprobefor patronage)
Eééécéecééeééecécéeceeéecéeceécéeeececéeeceee.
26. Why doyouthink peopled o rséekfor orthodoxmedicalattention?
cééecéeé
eééeéeéeééecécéeéecéecéeéecececéeéeéece.
27. Haveyou lost anyfamily memberin thelasttwo years{whatwasthe of causeof death?)
Eééecéecéeééeééecécéeceecéecéeceéeeececéece.

ééeeeeceeceeeéééececececececeeééeceeceecececed.

PROJECT INFORMATION AND IMPACT

19. Are you awareof this project?. Co
20.How doyou think it will benefltthlscommunlty? ........................................................

s 7z 7z Z

Eééééeecéééééceéééeceeéeéceeceeéeeeeceeeéeeeccecé

21.Do you haveanyfearsatall with this project?(mentionthesefears?)é é é é é é .
22.Anyotheri nf or mati onéééééééécéeééééceéeééceeeeécée.
B EEEEEEEEEOOOEEEE066E

Eééééeecéééééeceéééceeéeéeceeeeeceeceeeeeecece

EDUCATION

23.Do you haveschoolsn this community?
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SN| SCHOOLS NAMES
1 | Primary

2 | Secondary

3 | Tertiary

4 | Others
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FOCUS GROUP DISCUSSION

[N
[N
[N
[N

Nameof communityé é é € é é € LGAé é € é é é é é Date.
Timeé . Men Group

1. Are you awareof the proposed_PG refilling Planfproject?..........ccccviveeveee i,

2. Whatis your perceptiorontheproposegroject?e ¢ é é e € € é éé e e é é é é .

3. How hasthe LPG refilling Plantaffectedyouin thepast?
eEééecéeéeééeééeecéecée.

7

4.Whatis themajormeangf livelihoodhere® é ¢ é e é é e é e é e éeééeé
5. Do youthink this LPG refilling Plantprojectwill affectyour livelihoodin any
WAY 2. eeiieeeieiiieieeeee e
6. Do you haveanyfearsaboutthe project?
eeéééééééeceeceeeeeéeée. .. I f yes. What are your
éééééééééééééééééééééé.
7.Whatcanbedoneto easehesefears® é é e e ¢ e é e éeééeéeéeéeéé

8. Whatarethe prevalentiseasef thiscommunity?2 é e é ¢ é é e é e é e éé e .
9. Whatarethethreemajorneed=f thiscommunity?2e é é é e € € é é é € € é é é .

7 s 7

10.Any otherusefulinformationé ¢ é € é é é € € é € é

D
D
D
D
D
D
D
D
(¢
D
(¢
[0

Women Group

1. Are you awareof the proposed_PG refilling Plantproject?..........ccccveeeeeeeeiiciieeee e,

2. Whatis your perceptiorontheproposegroject?é ¢ € é € € é € € é € é e é é é.
3. How hasthe LPG refilling Plantaffectedyouin thepast?
cEéécéecéeéeééecéeecée.

s

4. Whatis themajormeangf livelihoodhere? é ¢ é ¢ é ¢ 6 é e é e éeééeé
5. Do youthink this LPG refilling Plantprojectwill affectyour livelihoodin any
WAY?..ooiiiiiiieeeee e
6. Do you haveanyfearsaboutthe project?
€Eeéééééééeceeeeeeéeee. .. I f yes. What are your
éééééééééééééééééééééé.
7.Whatcanbedoneto easehesdfears® e e é e ¢ é e éééeéeééeééeée
8. Whatarethe prevalentdisease thiscommunity?2 é é € ¢ é € é é € éé é é é . .
9. Whatarethethreemajorneedof womenin thiscommunity?. . . é é ééeééeéée.

s 7 oz

10. Whatrolesdowomenplayin thiscommunity?2e ¢ é é € € é é é € € € € é é é
11. Are womeninvolvedin LPG refilling Plantin this community?
eéeeéeéeecéecéetd.
12.Dowomenholdleadershigpositions{mentionthem)é ¢ ¢ é é € € € € é € € é é .
13. Are womenallowedto takedecisionsvithin thefamily?é é ¢ ¢ é é € € € é é é é .

Y4

15.Howwill thisprojectbenefitwomen?® é é € € é é é e e é ééééeeéé

(O

(N
(N

15.Will this projectaffectw o me padiapationin LPG refilling Plantin thiscommunity?
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eééeé.
16. Are therepeculiarchallengegacingwomenin thiscommunity? é é
17.Doyouenvisageanyfearabouttheproject?é ¢ € e € € é é € € é

18. Whatspecifichealthchallengesacewomen?2 ¢ ¢ é é € € é é

7

s

é

é

M M

é

M M

é

™ D

é

M D

é

™ D

é

M M

™ D

é .

19. Wheredoyouobtaintreatment’é eeeé é eeééeeeé é eeéééeee.

21. Whatareyourspecmcneeds’é eeéeééeceeceééeceeééecec
22.Any otherusefulinformationé é é ¢ é é é S

7

7

é

7

eééeééeéeeéeecéeéecéectd

Youth Group

1. Are you awareof theproposed_PG refilling Plantprojec®

s

é
é

7

é
é

s

é
é

7

é
é

s

é
é

7

é
é

s

é
é

7

é
é

2. Whatis your perceptiorontheproposegroject?é é é € € é é é
3. How hasthe LPG refilling Plantaffectedyouin the past?
eéeeéeéecéecéecece.
4.Whatis themajormeansf livelihoodhere?e é é ¢ é ¢ é é ¢ é é é
5. Do youthink this LPG refilling Plantprojectwill affectyourlivelihoodin any
WAY 2.

6. Do youthink this LPG refilling Plantprojectwill haveanybenefitto theyouthsof this
community:

7. Do you haveanyfearsabouttheproject?

8. Whatcanbedoneto easaghesefears? é é

D~
D~

eEééeéeéecéecécécéeeé
your fears? ¢€

[N
[N

é éé

D D~

7

D D~

7

9. Whatarethe prevalentdisease thiscommunity? é
10. Whatarethethreemajorneedsof thiscommunity? é

11.Any otherusefulinformationé é ¢ ¢ é € é € é é é

3D QUESTIONNAIRE FOR

1
2.
3.
4

NameofCent r eé é é
Yearof establishmeng é € é
Capacityofc ent r e é é
Hierarchyof centre

a. TeachingHospital

b. SpecialistHospital

c. GeneraHospital

d. PrimaryHealthCareCentre

e. Midwife/Clinic
Ownershipstatusof centre

a. Public [ ]

b. Private [ ]
Staffstrengthof centreé € é é é é é é
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© ~

10.

11.

12.

13.

Isthecentreaccessibléopatients®2 ¢ é e ¢ é e éééeééeééeééeéeéé
As a LPG refilling Plantommunity, whatdiseasearemostprominenttin

thiscommunity?............. Children:
eeeéeéeéeéeéeéeéeéecececeecceecée
e. Women:
eeeéeéeéeéeéeéeéeéecececeecceecée
e Pregnant Women:
eéeéeéeéeéeéeéeéeéececceececée
Male Adult:
eéeéeéeéeéeéeéeéeéeéececececceeceecée

Which of thementionedliseasess mostlyresponsibldéor mortality?
€ éééééé. Chidren:

Women:

PregnantWomen:

Male Adult:

Is thereany centreattachedo you for referral?

Do patientscomehereat the onsetof anailmentor whenit is alreadyadvanced?
Eeéééecéécééécééécééeceééeeecééeeceéeeccéd
N

(¢

Whatarethechallenge®f the centre?

eeeééeceéececeeéeeceéeeceéeeceéeececeééeeccéeeccte
eeeé
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APPENDIX II

ATTENDANCE AT SITE VERIFICATION AND DATA GATHERING EXERCISE
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APPENDIX IlI

LETTER
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