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EXECUTIVE SUMMARY 

General/Overview of the Project 

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

proposed Granite Quarry Plant by Eso Terra Investment Limited. Eso Terra Investment 

Limited provides raw materials such as granite aggregates to construct the Kano Maradi 

railway tracks. The proposed granite quarry covers an area of about 83,500 m2.  The 

ESIA of the proposed project was conducted following the statutory requirements for 

environmental management in Nigeria, which include the EIA Act CAP E12 LFN 2004, 

the Federal Ministry of Environment (FMEnv) Sectoral Guidelines for quarry/mining 

projects (1995), the Nigerian Minerals and Mining Act, (2007), and the Nigerian Minerals 

and Mining Regulations, 2011. Though the proposed site has already been exposed to 

active mining by the previous site owner (Dantata & Sawoe Construction Limited) and 

currently artisanal mining is ongoing however, the process to acquire relevant 

environmental permits is initiated by Eso Terra to examine both the positive and negative 

effects that the proposed project is likely to have on both the physical and socioeconomic 

environment to allow sound decision making to promote human activities that align 

synergistically with the natural world within a sustainable development framework. The 

project was to provide essential raw materials such as gravel, granite and other products 

needed to construct the Kano-Maradi Rail project. The new ñstandard gaugeò Kano-

Maradi railway line has an approximate length of 393km. The railway line connects the 

three Federal States of Kano, Jigawa and Katsina with the city of Maradi in (Republic of 

the Niger). 

Objectives of the ESIA 

The objectives of the ESIA for the proposed project are to: 

¶ Provide information on the quarry's environment's current ecology (ambient 

air quality, soil, fauna, flora, microorganisms, biological diversity, surface 

water, groundwater, geology, hydrogeology). 

¶ Determine the project's environmental impacts, including its effect on the 

community's socio-economic and socio-cultural activities. 

¶ Examine the health situation of the human population around the project site 
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¶ Examine and assess the significant potential and associated impacts of all 

activities and auxiliary facilities in all project phases (mobilisation, site 

preparation, construction, operation, abandonment) on the natural, social 

and health environments. 

¶ Provide recommendations for mitigating identified adverse impacts and 

enhancing beneficial impacts of the project. 

¶ Develop an environmental management plan for implementing mitigation 

measures and an environmental monitoring plan for monitoring efficiency. 

Specific Project Objectives 

The main objective of this project is to extract granite materials by drilling and blasting 

the body of rocks into smaller units of specific sizes through quarrying. These units of 

rocks are further crushed into materials and aggregates to feed the construction 

activities of the Kano-Maradi Rail project. The project's economic sustainability depends 

on the Kano-Maradi rail project, although the quarry can source and service other 

markets beyond it. 

Project  Location 

The proposed granite quarry project is located within the Hugungumai community in 

Kunchi Local Government Area (LGA) of Kano State, Nigeria. The host community 

(Hugungumai) is about 2.5km southwest of Kunchi LGA Headquarters. The Granite 

Quarry project is located within the acquired property by Eso Terra Investment Limited, 

with a central geographical coordinate of 12Á25ô45ò N and 8Á13ô45"E and an elevation 

of 510m above sea level. 

Need  for the Project 

Eso Terra Investment intends to efficiently participate in converting rocks into usable 

materials for society by converting rock deposits into sand, gravel, granite, and other 

products that would be used for the KanoðMaradi railway project and different 

construction purposes within and around Kano state. This will, in turn, help convert our 

natural resources into something useful to man. 

Benefits of the Project 

During operation, the benefits of the quarry are numerous and cannot be over-
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emphasized. Some of the benefits of the project include: 

¶ Provision of granite to support the construction and operation of Kano-Maradi 

Rail Line 

¶ Convert natural resources into material usable by man. 

¶ Production of sand, stones, gravel, granite, and other products. 

¶ Provide employment opportunities for many skilled and unskilled Nigerians, 

especially those from the host communities. 

¶ Enhancement of the provision of basic social amenities to the host 

communities. 

¶ Poverty alleviation through increased derivation of funds to local and state 

governments. 

¶ Promote a  good relationship between Eso Terra and the host community 

through increased socioeconomic assistance. 

Legal and Institutional Regulatory Framework 

The ESIA of the proposed project was conducted in compliance with a comprehensive 

legal and regulatory framework. This framework, which encompasses national, 

international, and Kano State laws and regulations, includes: The EIA Act CAP E12 LFN 

2004 and the Federal Ministry of Environment (FMEnv), The National Effluent Limitation 

Regulation, S.I.8 of (1991), Pollution Abatement in Industries, Industries Generating 

Wastes Regulation, (1991, (No. 42, Vol. 78, August, (1991), The management of 

hazardous and solid waste regulation, S.I.15 of (1991) (No. 102, Vol. 78, August, (1991), 

Land Use Act (CAP L202 LFN) (2004), The Penal Code Act. The Federal Republic of 

Nigeria, CAP 53 LFN, (2004), National Effluent Limitation Regulation, S.1.8 (1991),  

National Pollution Abatement in Industries and Facilities Generating Wastes Regulation, 

S.I.9 (1991), National Environmental Protection (Management of Solid and Hazardous 

Waste) Regulation, S.I.15 (1991), National Environmental Standards and Regulation 

Enforcement Agency (NESREA) Act (2007), The Nigerian Minerals & Mining Act (2007), 

Nigerian Minerals and Mining Regulations (2011), The Labour Act, CAP L1 LFN (2004),  

The Nigerian Urban and Regional Planning Act CAP N138 LFN 2004, Public Health Law 

CAP 103 LFN 1990, Kano State Environmental Planning and Protection Agency 

(KASEPPA), Edict No. 15 of 1990. 
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P r o j e c t  Description/Components 

The quarry project's key components are divided into two zones: the blasting zone 

(drilling and blasting) and the production zone (admin, crushing, stockpiling, material, 

and explosive stores). 

The critical activities for the proposed development of the Quarry are: 

¶ Mobilize the site for bush clearing and water extraction from the quarry pit. 

¶ Site preparation with earth-moving equipment and vibrators: stumping, levelling, 

and site consolidation. 

¶ Erection of foundation support for the quarry. 

¶ Construction of office buildings 

¶ Installation of quarry accessories 

¶ Demobilization 

Table ES1: Waste Types & Managementï Operational Stage 

WASTE TYPE MANAGEMENT METHOD 

(Regulated Waste)  

Oily sludge, absorbent, degreaser, 

grease, oily rags, and oil filters 
Collected on-site, then transported off-site  

(Regulated Waste) 
To a designated waste dump facility for recycling or 

treatment and disposal. 

Waste oil and containers 

Drained on-site with collection drums transported off-

site by the waste contractor for off-site re-use, 

recycling, or disposal. 

Scrap metal 

Segregation and storage on-site in open storage bins. 

Transportation off-site by a waste contractor for off-

site recycling 

General wastes - putrescible and 

organic 

To minimise the attraction of vermin and pests, 

putrescible waste will be stored in a sealed and 

covered bin and disposed of off-site weekly. 

General wastes - plastics Collection on site and stored in a segregated area. 

 Transportation from the site to a government-

approved waste facility. 

Explosives No waste explosive produced on site. 

Recyclable waste - paper, 

cardboard, plastics, glass, and 

aluminium cans 

Collect recyclable products segregated according to 

Eso Terra Limited recyclable material collection 

arrangements in appropriate containers. 

 

Diesel & solvents 
Recycle through an approved licensed waste collection 

agency. 

Hazardous waste paints and resins Collection on site and stored in a segregated area. 
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Transported off-site by a licensed, regulated waste 

transporter to a licensed facility for treatment and 

disposal 

Tyres 

Truck tyres can sometimes be re-treaded, and 

Earthmover tyres can be re-used as bunding around the 

site. Light vehicle tyres will be stored on-site and 

transported from the site by the original supplier or a 

licensed, regulated waste transporter to a licensed 

facility for recycling or disposal. 

Vehicle batteries 

Dead batteries shall be removed from the site by the 

battery supplier. Batteries not removed by the supplier 

shall be stored on-site for collection and disposed of as 

regulated waste by a certified regulated waste 

contractor. 

Sewage waste and sludge 

Wastes will be collected on-site into a septic tank and 

evacuated for disposal at a landfill facility approved by 

KNSG. 

Crusher lubricants 

Collected on-site and transported off-site by a 

licensed, regulated waste transporter to a licensed 

facility for recycling, treatment, and disposal. 

Heavy Mobile Equipment (HME) 

Lubricants 

Collected on-site, then transported off-site to a 

designated waste dump facility for recycling, treatment, 

and disposal. 

Crusher wear liners (cast 

manganese steel) 

Collected on-site, then transported off-site to a 

designated waste dump facility for recycling, 

treatment, and disposal. 

Study Approach 

The approach was to obtain ecological a nd  s o c i a l  baseline data from desktop, 

field and laboratory studies, interviews and consultations with the relevant stakeholders, 

individuals, etc. It is hoped that this approach provides adequate information for 

establishing the baseline status of the environment of the project area. Therefore, the 

project's potential environmental impacts are measured, mitigative measures are 

proposed, and an environmental management plan (EMP) is rightfully developed. Field 

assessments included but were not limited to the following: air, water, and soil quality 

assessment, vegetation mapping and characterisation (including health status), animal 

resources, socio-economic/social assessment, and health impact assessment, which 

were adequately addressed. 

Flora and fauna were identified through visual observations, hearing animal calls, and 

examining footprints, remains, etc. These are followed by interpretations and 

discussions of results and a report on the flora and fauna species in the area. The field 
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assessment/data gathering runs from 7th November 2022 to 20th November 2022 for a 

single season, covering only a spatial boundary of 600m and 2km for environmental 

media and socioeconomic assessment. The sampling collations are as follows: 

Air quality assessment in 11 locations plus a control location in and around the project 

site. 

¶ Noise level assessment in 11 locations plus control in and around the 

project site. 

¶ Soil sample collection from 11 locations plus control in and around the 

project site (encompassing Topsoil and Subsoil). 

¶ Surface water sample collection from 2 different quarry pits located within 

the project area 

¶ Underground water sample collection from a well in Hugungumai Community. 

Samples were transferred into proper preservation containers and transported 

to the Kano State Ministry of Environment Pollution Control laboratory, where 

they were placed in freezers for analysis. 

Description of the Environment 

Regional Climate/Meteorology 

The study area is in the semi-arid climatic zone of Nigeria and is characterised by two 

distinct seasons: the hot, dry season and a cool, rainy season. Nigeriaôs climate is 

characterised by the hot and wet conditions associated with the Inter-Tropical 

Convergence Zone (ITCZ) movement north and south of the equator. This Inter-Tropical 

Convergence Zone (ITCZ) appears as a band of clouds, usually thunderstorms, that 

circle the globe near the equator, and Nigeria is located just north of the equator. 

The project area is within the tropics, dominated by two contrasting seasons, the dry 

and wet (rainy) seasons. The two season regimes depend on the two prevailing air 

masses blowing across the country at various times of the year, the south-westerly 

humid maritime air mass blowing from across the Atlantic and the north-easterly air 

mass of Saharan origin, i.e., Harmattan. Kunchi's wet season is oppressive and 

mostly cloudy; the dry season is partly cloudy and hot year-round. Over the course of 

the year, the temperature typically varies from 13.89ÁC to 38.89ÁC and is rarely below 

11.67ÁC or above 41.11ÁC. 
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Ambient Air Quality Assessment 

The pollutants monitored concerning air quality are nitrogen dioxide (NO2), sulphur 

dioxide (SO2), suspended particulate matter (SPM), ammonia (NH3), hydrogen sulphide 

(H2S), carbon monoxide (CO), and methane (C2H4), carbon- dioxide (CO2) Chlorine (Cl2), 

Phosphine (PH3), Total volatile organic compounds (TVOC), formaldehyde (HCHO), 

hydrogen cyanide (HCN). Ambient SPM levels in the study area ranged from 001 to 004 

mg/mį. These recorded values were above the FMEnv daily average maximum limit 

permitted of 0.25 mg/mį (FMEnv, 1995). Ambient NO2 levels in the study area were 0.2 

ppm-1.1 ppm across all sampling stations. The concentration falls above the regulatory 

limit of 0.06 ppm. The high concentration may be because of the bean plants within the 

project area. Other parameters fall within the regulatory limit. 

Noise 

In all the sampling points, noise levels measured ranged between 48.4 and 63.9 (dBA) 

and were below the tolerable limit or noise level zone that could cause annoyance or 

pollution. The values were within 90dBA stipulated by the FMEnv and WHO. 

Surface and Groundw ater Physio Chemistry 

Water samples were collected from two quarry pits (KQW1 and KQW2) within the site 

representing surface or open water sources and a well in Hugungumai community 

(KQW3) for the groundwater source. The Groundwater sample was colourless and 

transparent, while the quarry pits water samples were cloudy and light greyish. 

The pH of the water samples from the quarry pits was slightly alkaline; the value was 

inconsistent with the underground water sample, whose pH was slightly acidic. The 

electrical conductivity of the water samples (KQW1, KQW2 and KQW3) was 152 µS/cm, 

235 µS/cm, and 1062 µS/cm, respectively. These values were consistent with the 

corresponding TDS value of the water samples. Most underground water contains more 

dissolving solids than surface water, leading to high conductivity levels. The permissible 

EC level by FMEnv was set for 1000 µS/cm. The concentrations of the heavy metals fall 

within the regulatory limit except for the concentration of Zinc in the two open water 

sources from the quarry pits (KQW1 and KQW2), with values above the regulatory limit. 

The microbial analysis of the water samples shows the presence of E. coli in two samples, 
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KQW1 and KQW2, while E. coli was absent in KQW3. The total coliform count was 0 

Cfu/ml for KQW1 and KQW3, while KQW2 recorded 1 Cfu/ml. 

Soil Physio-Chemistry 

The soils of the study area varied from moderately alkaline to slightly alkaline, with a pH 

ranging from 7.9 to 9.0. The alkalinity could be attributed to the leaching loss of 

exchangeable anions. The textural distribution of the soil samples of the site a rea ranged 

from clay soil to sandy loam soil, while the colour ranged from grey, brown, to deep 

brown. The sandy and clayed nature of the soil is associated with the soil grain size. The 

salinity level raged from 6.3 -19.1mg/kg with a conductivity level ran ging from 801-4001. 

The moisture content of the soil samples was low. This is associated with the period the 

samples were collected (Dry Season). The concentration of Nitrite, Nitrate, Sulphate, 

Nitrogen and Chlorine ranged from SO42- (0.00- 0.1 mg/kg), NO3 2- (10.7-23.7 mg/kg), 

N2 (1.9-8.1 mg/kg) and Cl2 (0.6 -3.0 mg/kg). Meanwhile, NO22- (0.00 mg/kg) was found 

across all three samples. 

The concentrations of copper, cadmium, nickel, mercury, zinc, and iron were low except 

for the zinc concentration, which ranged from 0.3 to 3 mg/kg. The soil samples' organic 

content (TPH, benzene, xylene, toluene, PAH, and Oil and Grease) was 0.0 mg/kg across 

the board. 

Geology 

The study area falls within the Pre-Cambrian crystalline basement complex of the central 

part of Nigeria, consisting of a migmatite -gneiss-granite sequence, which forms a 

distinctive unit of granitic intrusion within the Basement. The area is underlain by 

granites of various degrees of crystallisation, ranging from fine grains to porphyritic. The 

Lithology of the rock in the proposed quarry is biotite granite. The texture of the rocks 

is fine to coarse grain size to porphyritic; physical mineral composition  includes quartz, 

feldspars, and biotite/muscovite mica. Field observation and measurements reveal 

structural interplay in the area, and observed structural elements appear co -axial with 

NE-SE and NW-SE trends. The prominence of micro faults will make the blasting work 

easier and provide a good prospect for aggregate production. Laboratory Analysis and 

Geotechnical Tests were conducted for the rock sample. The laboratory test is comprised 

of an analysis to determine the composition of the rock within the Es o Terra site. 
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Biodiversity 

The biodiversity study was carried out to assess the area's vegetation and wildlife 

composition. 

Vegetation studies were carried out within the project site and the neighbouring 

community of the project site to determine the species composition, diversity, and 

population of plant species. The plant community structure was observed, and the 

species within each quadrant were identified. Unidentified plant species' floral and 

vegetative parts were collected, pressed in the field with herbarium press, and taken to 

the laboratory for herbarium. A total of 9 plant species were encountered in the area as 

the predominant vegetation of these areas is characterised by a continuous scanty tree 

(66.7%), shrubs (11.1%) and grass/herb (22.2%) cover that is characteristic of Sudan 

Savanna and an occasional collection of dense tree/shrub strata. The average height of 

the trees across the area is between 8m-13m. Balanites aegyptiaca, Bauhinia 

thonningii and Parkia biglobosa dominate the project site, while in residential areas, 

non-indigenous species, specifically Azadirachta indica, are the most dominant species. 

The presence of Eichhornia crassipes and Zannichellia palustris characterised the ponds 

in the sites. Trees are used to create shelter belts around farms, while tree branches 

are used to fuel wood. Interviews with hunters also provided further information on the 

wildlife diversity abundance and use in the area. The conservation status of the wildlife 

species was also considered to determine whether this species needs any form of 

conservation or is on the International Union for Conservation of Nature (IUCN) red list. 

The common wildlife around the site were white egrets, agama lizards and frogs. 

Socioeconomics 

The study was designed to obtain all relevant socio-economic and health data on the 

community from primary and secondary sources. The questionnaire was administered 

to 40 households in the study area, and 32 were retrieved. The questionnaires were 

administered to willing households selected randomly from the community. Focused 

Group Discussions (FGDs) and interviews were also held in the study area. Respondents 

to the questionnaire and participants in the FGDs and interviews were all 18 years and 

above. The FGDs and consultations took place at the Hakimi palace in Hugungumai 

alongside his subjects and at the office of the Chairman Kunchi LGA with the chairman 

in attendance and other interested groups from the community. The consultation with 
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the security agents (Nigerian Police) also took place at the police command; all these 

consultations were held on the 7th and 8th November 2022. 

The study revealed that about 22% of the sample population were females, while about 

78% were males. The study also projects the diverse nature of the respondents in the 

area whereby 32% engaged in trading activities while other forms of occupation such 

as farming 43%, artisans 17%, civil servants 6% and others 2%. The study also looked 

at the monthly income of respondents within the proposed project area ranging from < 

N5, 000-N10,000 (8.4%); N10,000-N15,000 (13.1%); N15, 000-N20,000 (15%) N20, 

000-N 30,000 (21.7%) and above N 30,000 (41.8%); and the prevalence disease in 

the area is fever, malaria, and rheumatism among aged groups. Members of these 

communities expressed their concerns about the proposed project.  

These concerns bordered on perceived effects on their environment, livelihood, and 

health. They also acknowledged that the project would bring development to the area. 

Potential  and Associated Impacts 

The proposed quarry had significant positive (beneficial) and adverse (negative) impacts 

on the area's ecology, society, and health. The associated and potential significant 

beneficial impacts are included. 

¶ Improvement of the economic status of landlords and traditional rulers through 

payment of adequate compensation. 

¶ Mining and producing chippings of assorted sizes will generate revenue for the 

government and support the Kano-Maradi rail line. 

¶ Contribute to the country's general economic growth as it would positively or 

indirectly affect some sectors of our country directly or indirectly. 

¶ Creation of employment opportunities for both skilled and unskilled labour 

that will be employed at distinct phases of the project. 

¶ Increase in socioeconomic activities in the host community due to purchasing 

chippings and other associated activities. 

¶ Chippings of assorted sizes will be available to construct the Kano-Maradi 

rail line. 

¶ There will be a transfer of technical knowledge in the mining industry to 

Quarry workers. 
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The associated and potentially significant adverse impacts of the proposed  project 

include but are not limited to the following: 

¶ Increase in the ambient noise level in the area above baseline values due to 

noise generated during the drilling of holes. 

¶ Vegetation cover removal destroys the natural habitat of soil flora and fauna 

and hinders wildlife migration. 

¶ Security problems due to community interference and conflicts. 

¶ Injury to personnel (surveyors) due to exposure to wild bushes and animals. 

¶ Injury/death/assets damage due to accidents during dumping of materials from 

the point of generation to the feed hopper. 

¶ Increased traffic volume/delays due to the daily movement of work trucks and 

personnel to the site. 

¶ Negative effects on air quality due to emission of atmospheric pollutants (COX, 

NOX, etc.) from internal combustion engines/exhausts during personnel 

movement. 

¶ Changes in drainage and hydrological patterns may result in erosion and 

flooding in the area. 

¶ Soil compaction due to heavy vehicle movement and excavated material will 

affect the diversity of soil fauna within the area and alter drainage patterns. 

¶ Increase in population leading to transmission of infectious diseases, 

especially sexual transmission infections. 

¶ Pollution of soil and groundwater sources around the facility. 

Mitigation of Potential and Associated Impacts 

Appropriate mitigation measures have been proposed to reduce this potential and 

associated impacts to As Low as Reasonably Practicable (ALARP), as presented in Table 

ES2. All the impacts related to the proposed project were reduced to Low after 

mitigation. This is based on the following: 

¶ The area proposed for the quarry is a secondary forest with very sparse 

vegetation and wildlife. Thus, the impact on biodiversity is minimal. 

¶ Design, firefighting, and ancillaries, which will be installed within the facility 

yard, will adequately address issues associated with fire outbreaks and safety 
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risks. 

¶ Eso Terra Investment Limited management shall ensure adequate and 

continuous consultation and interaction with the property owners and the 

entire community to prevent crises arising from the acquisition of the quarry 

site. 

Table ES2. Summary of Mitigation of the Potential and Associated Impacts 
  Project 

Phase  
Project 
Activity  

Environmental 
Component  

Potential and Associated Impact  

 

P
la

n
n

in
g

 &
 P

re
-O

p
e

ra
ti
o
n

 

Site 
Acquisition 

Land take Flora and 
Fauna, Land use 

Restriction of access by the proposed 
quarry to Hugungumai inhabitants 
and neighbouring communities 

 

Socioeconomic Improvement of the economic status 
of landowners in the Hugungumai 
community, such as farmers, artisans 
and traditional rulers , through 
payment of compensation & livelihood 

restoration program 

 

Security challenges are due to the 
influx of workers to Hugungumai and 
other areas in Kunchi LGA, including 
the possibility of kidnapping and 
community disputes.  

 

Conflicts due to the displacement of 
Hugungumai artisanal miners from 

their source of livelihood. 
 

Conflict due to an unsatisfactory 
compensation process 

 

Site Survey Personnel 
Health & Safety 

Risk of injury to personnel due to 
exposure in the bushes  

 

Mobilisation to 
site 

Transportation 
of 

equipment/ma
terials/personn
el to worksite 

Increased traffic volume on the road 
linking Kunchi, Bichi and Kazaure 

LGAs 

 

Risk of injury, death, asset damage 
due to road traffic accidents and 
incidents 

 

Air quality and 
personnel Safety 

Adverse effects on the air quality of 
Hugungumai community and others 
along the road due to the emission of 
atmospheric pollutants (CO2, CO, NOX, 
etc.) from internal combustion 
engines/exhausts 

 

Quarry 
Development 

Site Clearance Flora and 
Fauna, Land use 

De-vegetation of the 34082 QL area 
and loss of local flora and economic 
trees 

 

  Stripping of 
topsoil and 
compaction of 
same with 

Soil and Water Changes in drainage and hydrological 
patterns may result in erosion and 
flooding in and surrounding the 34082 
QLS quarry area. 
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earth-moving 

equipment 
within the 
proposed 
project 

location 

Air Quality and 

Personnel Safety 

Adverse effects on air quality in 

Hugungumai community and others 
along the road due to the emission of 
atmospheric pollutants (CO2, CO, NOX, 
etc.) from internal combustion 

engines/exhausts 

 

Construction of 
Quarry (Quarry 
Plant Offices, 
Base camps) 

Soil Soil compaction caused by heavy 
vehicle movement and excavated 
material will affect the diversity of soil 
fauna within the area and alter the 

drainage pattern. 

 

Health 
(Radiation and 
Heat) of workers 

Welders exposed to heat and light 
radiation, heat rashes, welding 
flashes leading to eye diseases 

 

Socioeconomic 
and Health 
Impact 

An increase in population leads to the 
transmission of infectious diseases, 
especially sexual transmission 
infections. 

 

  Community conflicts resulting from 

labour and recruitment issues and 
compensation leading to security 
problems 

 

  Creation of job opportunities for locals 
in Kunchi LGA and neighbouring areas 

 

Air Quality Adverse effects on air quality due to 
emission of atmospheric pollutants 
(COX, NOX, etc.) from earth-moving 
equipment and localised increase in 
background noise level 

 

Q
u

a
rr

y
 O

p
e

ra
ti
o
n

 

Rock 
Operation 

(Extraction) 

Overburden 
removal to 

expose rock, 
pit 
development, 
and hole 
drilling with 
the use of drill 
wagons  

Soil and Water Pollution of soil and groundwater 
sources around 34082QL quarry from 

improper management of wastes 

 

Blasting and 
loading broken 

or 
disintegrated 
rock with 
excavators into 
dump trucks 
and conveyed 
to the crushing 
machine. 

Socioeconomic 
(Health and 

Safety, Assets, 
Security) 

Risk of injury, death, and asset 
damage due to accident associated 

with quarry operation  

 

Increased demand for existing 
community health and sanitation 
infrastructure due to the influx of 
mine workers and camp followers. 

 

Threats to community health and 
safety, including the risk of infectious 
diseases such as STDs, including 
HIV/AIDS, from the influx of mine 
workers 

 

Indiscriminate disposal of sanitary 
and domestic wastes during drilling 
and other operations. 

 

Management of explosives to ensure 

no leakages of material. 
 

Damage to community assets as a 
result of blasting (crack in the 
building) 
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Air Quality & 

Noice 

Localised increase (above baseline 

values stated in sections 4.7 and 4.6) 
in ambient concentrations of air 
pollutants (NO2, SOx, COx, CxHy, H2S, 
& SPM)ðnoise and vibration from 

machines and blasting.  

 

Soil, Flora/Fauna 
and Water 

Damage to ecological resources and 
environmental degradation by 
spillages during fuelling of drilling 
Machines.  

 

  Wildlife migration due to noise and 
vibration, exposure of soil to weather 
conditions, fauna habitat loss and 
injury to wild animals 

 

Geology and 
Hazard 

Risk of geological hazards such as 
ground quivering, land subsidence 

 

Dumping of 
the material 
conveyed by 
the dump 
truck to 
crushers. 
Crushing and 

Screening. 
Stockpiling 

Structural damage to nearby 
buildings. 

 

Rock Crushing 
Stage 

Dumping of 
the material 
conveyed by 
the dump 
truck to 
crushers. 
Crushing and 

Screening. 
Stockpiling 

Socioeconomic 
(Health and 
Safety) 

Injury/death/assets  damage due to 
accidents during dumping of materials 
from the point of the quarry to the 
feed hopper. Reduction in cases of 
dumping of materials within and 
around crushing locations. 

 

Haulage of 
granite 

aggregates to 
the required 
area along the 
railway 
alignment  

Increased traffic volume/delays due 
to the daily movement of work trucks 

and personnel to the site 
 

Risk of injury, death, and asset 
damage due to road traffic accidents 
and incidents 

 

Air Quality Adverse effects on air quality due to 
emission of atmospheric pollutants 
(CO2, PM2.5, PM10, NOX, etc.) from 
internal combustion engines/exhausts 
during personnel movement 

 

Maintenance 
and general 

operations of 
the facility  

Soil and Water Pollution of soil and groundwater 
sources around the facility from 

improper management of wastes 
meant for incineration and ash 
residue. 

 

Risk of the improperly abandoned 
quarry site, e.g. drowning of humans 

and animals, particularly children, in 
mining pits, environmental 
degradation, etc 
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Socioeconomic 

(Health and 
Safety) 

Fire outbreak, destruction of facility, 

loss of life of personnel due to 
malfunctioning of facility or operatorsô 
fault 

 

Health-related hazards on operational 

staff due to constant inhalation of 
crushing materials 

 

Kidnap/forceful abduction of 
operation staff 

 

P
o
st

 Q
u

a
rr

y
 O

p
e

ra
ti
o
n

 

 
Demobilisation 
(Movement of 
vehicles and 
personnel) 

Transportation 
of equipment, 
materials, and 
personnel to 
worksite 

Socioeconomic 
(Health and 
Safety) 

Increased traffic volume and delays 
due to daily movement of trucks and 
personnel along the Hugungumai 
road and major roads connecting the 
area 

 

Risk of injury, death, and asset 
damage due to road traffic accidents 
and incidents 

 

Air Quality & 
Noise 

Adverse effects on air quality due to 
emission of atmospheric pollutants 
(CO2, CO, NOX, etc.) from earth 
moving Equipment and localised 
Increase in background noise level 

 

Decommissioni
ng/Abandonm
ent 

Decommissioni
ng 
/abandonment 
and ancillary 
facilities 

Soil and Water Soil and groundwater contamination 
from wastes abandoned at the site 

 

Socioeconomic 
(Health and 
Asset)  

Risk of poor management of 
decommissioned facilities 

 

Availability of land for alternative uses  

 

Environmental and Social Management Plan 

Cost-effective Environmental Management and Monitoring plans were developed to 

ensure that the adverse (negative) environmental impacts identified in this impact 

assessment are effectively remediated and continuously monitored. The plans included 

Action Party, Timing of Mitigation, Parameters to be Monitored, Responsible Party, and 

Monitoring Frequency and Cost Implications of the plans, presented in Table ES3. 

Table ES3. Summary of the Cost-Effective ESMP 

Item  Responsibility  
Cost Estimate  

Cost 
Estimate  

NGN ( N) USD ($)  

Mitigation Eso Terra ֱ10,000,000.00 $6,666.67 

Monitoring 

FMEnv, MSMD, Kano 
State 
Departments/Ministries, 
Consultancy for 
Compliances  

ֱ64,500,000.00 $43,000.00 

Capacity Building  
Eso Terra Management, 
Community 
Leaders/CBOs /NGOs 

ֱ10,250,000.00 $6,833.33 

Grievance Redress Eso Terra Management, ֱ7,527,500.00 $5,018.33 
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Mechanism Grievance Redress 
Committee 

Community 
Development 
Agreement/CSR 

Eso Terra, FMEnv, 
Kunchi LGA 

ֱ85,000,000.00 $56,666.67 

Environmental 
Protection & 
Rehabilitation Plan 

Eso Terra, MSMD, 
FMEnv 

ֱ120,000,000.00 $80,000.00 

Sub - Total    ֱ297,277,500.00 $198,185.00  

Contingency (Add 
5% of Sub Total)  

  ֱ14,863,875.00 $9,909.25  

Total    ֱ312,141,375.00 $208,094.25  

Conclusion 

This project's social and economic rating is highly positive compared to the preceding 

analysis. Evaluation of alternatives has already shown that options are limited and not 

productive. Already, the proponent has sunk a substantial amount of time and 

commitment to the project. A further delay of the project is denying all stakeholders the 

anticipated benefits. Redesigning or relocation will lead to a loss of time and money that 

is already tied to the preliminary costs of the project. The project does not pose any 

severe and negative environmental impacts. Adequate mitigation measures have been 

proposed to address any of the adverse effects arising from the project. It is observed 

and established that most negative impacts on the environment are rated low and short-

term with no significant effect. The positive impacts are highly rated and will benefit all 

stakeholders and residents. The project proponents have proposed to adhere to prudent 

implementation of the environmental management plan as advised by the expert. They 

are obtaining all necessary permits and licenses from the relevant authorities and have 

qualified and adequate personnel to do the project as proposed.
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CHAPTER ONE 

INTRODUCTION & BACKGROUND 
INFORMATION 

1.1 General/Overview of the Project 

Quarrying activities in Nigeria are a significant sector that contributes positively to 

supporting local construction. However, the quarrying process has some safety, 

environmental, and socio-economic concerns that must be addressed. 

To comply with the Federal Ministry of Environment (FMEnv) and Ministry of Mines and 

Steel Development statutory provisions, Eso Terra Investment Limited commissioned 

Snafhcore Limited to conduct an Environmental and Social Impact Assessment (ESIA) 

of the proposed stone quarry operations at Hugungumai, Kunchi Local Government Area 

(LGA) of Kano state. The proposed quarry covers a total land cadastral of about 

83,500m2 and has a Quarry Lease Number of 34082QL in the Hugungumai Community. 

Environmental and Social Impact Assessment (ESIA) is considered part of environmental 

planning. ESIAs are undertaken for proposed activities that are likely to have a significant 

adverse impact on the environment and are subject to a decision of a competent national 

authority. This report presents the Environmental Social Impact Assessment (ESIA) for 

the proposed Granite Quarry plant by Eso Terra Investment Limited. Though the 

proposed site has already been exposed to active mining by the previous site owner 

(Dantata & Sawoe Construction Limited) and currently artisanal mining is ongoing 

however, the process to acquire relevant environmental permits, which Eso Terra 

initiates to examine both the positive and negative effects that the proposed project is 

likely to have on. To obtain adequate environmental permits, Eso Terra seeks to 

investigate the positive and negative impact the proposed project is expected to have 

on both the physical and socioeconomic environment to allow sound decision-making to 

promote human activities that align synergistically with the natural world within a 

sustainable development framework. The project was to provide essential raw materials 

such as gravel, granite and other products needed to construct the Kano-Maradi Rail 

project. The new ñstandard gaugeò Kano-Maradi railway line has an approximate length 
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of 393km. The railway line connects the Three Federal States of Kano, Jigawa and 

Katsina with the city of Maradi in (Republic of the Niger). Thus, this study conducted 

broad stakeholder participation. It is an important planning tool for the project 

proponent as it will outline any significant project impacts and clearly define mitigation 

measures to avoid or curb any adversities. The proposed mitigations have taken into 

consideration the concerns of various stakeholders. 

The proposed project's ESIA was conducted following the statutory requirements for 

environmental management in Nigeria, which include the EIA Act CAP E12 LFN 2004, 

the Federal Ministry of Environment (FMEnv) Sectoral Guidelines for quarry/mining 

projects (1995), the Nigerian Minerals and Mining Act (2007), and the Nigerian Minerals 

and Mining Regulations, 2011, the World Bank guideline, and AfDBôs Integrated 

Safeguards Systems (ISS). 

1.2 Project Objectives 

The main objective of this project is to extract granite materials within the project site, 

which will be done by drilling and blasting the body of rocks into smaller units of specific 

sizes. These unitôs rocks  are f ur ther  i n to  aggregates  and  by l oad ing and 

conveyed to another crusher within the project area. This activity will be followed by 

the transportation of the crushed materials to feed the construction activities of the 

Kano-Maradi Railway project track. The Kano-Maradi railway project is the new 

ñstandard gaugeò Kano-Maradi railway line with an approximate length of 393 km. The 

railway line connects the Three Federal States of Kano, Jigawa and Katsina with the city 

of Maradi in (Republic of the Niger).  The economic sustainability of the project is 

dependent on the Kano-Maradi rail project. However, the quarry can source and service 

other markets beyond the KanoïMaradi railway project. 

1.3 Project Location 

The proposed Granite  Quarry project shall be located within the acquired property by 

Eso Terra Investment Limited with geographical coordinates of  the entire perimeter  

CB1: 12Á25ô30ò N and 8Á13ô45"E, CB2: 12Á26ô00ôôN 8Á13ô45"E, CB3: 12Á26ô00ôôN  

8Á13ô15"E, CB4: 12Á25ô30ôôN  8Á14ô15"E in Hugungumai community, Kunchi Local 

Government Area, Kano State (Figures 1.2 and 1.3), Nigeria (Figure 1.1). The 

community within which the quarry is located is about 2.5km southwest of Kunchi LGA 

headquarters. The quarry site is located at the Northeastern Part of Hugungumai 
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community with about 1km distance to human dwelling.  The Federal Republic of 

Nigeria, the host nation, covers an area of 923,768 km2 in Africa. It lies in the tropics 

between latitudes 4oN and 14oN and longitudes 3oE and 14oE. Kano State ï where this 

project's study area is located, is in the inland region, specifically in the Northwestern 

part of Nigeria. Kano State borders Katsina State to the northwest, Jigawa State to the 

northeast, and Bauchi and Kaduna State to the south.      

 

Figure 1.1. Map of Africa Showing Nigeria. 
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Figure 1.2. Map of Nigeria with Kano State Showing Kunchi LGA  

 
Figure 1.3. Map Showing the Exact Project Location  
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1.4 The Proponent 

Eso Terra Investment Limited, the Proponent, is incorporated in Nigeria with RC: 

1248634. It was registered on 13th March 2015 with a registered office address of No. 

2 Waziri Ibrahim Crescent, Abakpa GRA, Kaduna, Kaduna State. The company's business 

focus on the mining sector is to become one of the leading mining companies in Nigeria 

within a short time through effective workforce, technology, and resources management 

while contributing to Nigeria's economic and technological development. The mission is 

to engage in these activities profitably and responsibly to benefit all stakeholders within 

the best class of Health, Safety and Environmental Practices in the industry. This mission 

underscores our unwavering commitment to responsible and sustainable mining 

practices. 

Nigerian Mining Cadastre Office granted Quarry Lease-34082 to Mr Mujtaba Yusuf Rabiu 

for five (5) years. The quarry lease is renewable under the Mineral and Mining Act 

of 2007. However, Eso Terra Investment Limited subsequently renewed the quarry lease 

based on the terms agreed upon with Mr Mujtaba Yusuf under a new license or lease 

no. 58315QL to develop and operate the quarry throughout the railway project. The 

quarry formerly operated by Dantata and Sawoe Nigeria Limited still possesses a good 

quantity and quality of granite to be extracted to support the Kano-Maradi rail line. The 

proposed quarry has granite resources of over 7 million tonnes (surface and 

underground), as contained in the feasibility studies, Appendix 5. ESIA Terms of 

Reference 

1.5 Project Terms of Reference 

The Terms of Reference (ToR) for the ESIA of the proposed project and scope were 

defined at the initial stages of the project. The ToR is contained in the matrix table 1.1 

below and approved by the FMEnv: 

Table 1.1. Data Sampling Framework  
Environmental and Social Component  Data 

Air quality ¶ Emissions (NOX, SOx, H2S, CO, CO2, NH3, 
HCHO, TVOC, SPM2.5 & 10) within and 
around the project site 

Meteorology data ¶ Temperature  
¶ Rainfall  

¶ Sunshine  
¶ Cloudiness  
¶ Wind speed  
¶ Wind direction  
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¶ Seasonal variation and extreme 

microclimates and determining factors. 

Water Quality (Surface and Quarry Pit) ¶ Biochemistry of water samples for 
Biochemical Oxygen Demand (BOD) and 
Chemical Oxygen Demand (COD) where 

applicable. 
¶ Chemistry: total nitrogen, sulphates, 
chlorides, phosphate, exchangeable cations 
(Ca++K +, Mg2+, Mn 2+), heavy metals 
(Fe, Zn, Cr, Pb, Cu, V, Ni, Ba, Bo). This also 
includes the study of phenols, cyanide, and 
sulphide.  

¶ Physio-chemical characteristics - Salinity, 
Total Dissolved Solid (TDS), Turbidity, Oil 

and grease content, dissolved Oxygen (DO), 
electrical conductivity, pH etc 

Noise ¶ Vibration level at random locations within 
and around the site 

Land and soil ¶ Satellite imagery supplemented by a land use 
map of the area shall be used to assess land 
use. 

¶ Representative bulked samples (15cm& 
30cm) shall be collected at designated 

distances along transects. 
¶ Topographical survey to determine natural 
phenomena like drainage/channel patterns, 
identify geomorphic features, and establish 
flood controls.  

¶ History of flooding and sediment transport 
studies involving field measurement and  

¶ Laboratory analysis (Physical, Chemical, 
microbiology components 

Archaeology ¶ Social anthropological considerations will be 
examined, including the identification of 
shrines, burial sites and archaeological sites 
affected by the project. 

¶ Parks, designated areas of 

environmental/amenity value, and nature 
reserves will be identified and described. 

¶ Various aspects of the local culture, customs, 
religious beliefs, social taboos, sacred places 
etc will be identified and described 

Geology and hydrogeology ¶ Identification of rock sequence and 
description of principal rock types of the 
area.  

¶  Physio-chemistry, dissolved oxygen (OD), 
salinity (as chlorides), total suspended solids 
(TSS), total dissolved solids (TDS), turbidity, 
total hydrocarbon content, etc. Water 
chemistry (exchangeable cations (Ca2+, K+, 

Mg2+, Mn 2+). Heavy metals (Fe, Zn, Cr, 
Cu) and water microbiology of the 
underground water. 

Biodiversity  ¶ Assessment of the general and specific 

characteristics of the vegetation and wildlife 
by determining the florist composition, life 
form and biological spectrum. 

Waste Management Studies  ¶ Waste inventory of the project area  
¶ Type of waste generated in the area and 
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disposal/management methods. 

Human health and safety ¶ Assessment of Common diseases in the area 
¶  An inventory of diseases prevalent in the 
area. 

Socioeconomic The essential information includes the following:  

¶ Type of occupation 
¶ Educational level of people in the area  
¶ Kind of disease in the area  
¶ The feelings/opinions of the affected 
communities on the power project  

¶ The operations of people in the affected 
Community  

¶ Type of Culture  
¶ Level of income  

¶ Assess on environmental/safety risk  
Also, physical observation and professional 
judgment shall be used to identify the  
following:  
¶ Historical sites  

¶ Settlements pattern  
¶ Land requirement  
¶ Infrastructure Development 
¶ Industrial activities vis-̈-vis women 
¶ Cost of living and income level 

Community engagement  Consultation to intimate the stakeholders of the 
project includes the following: 
¶ Federal Ministry of Environment  
¶ States Environmental Protection Board (Kano 

State Ministry of Environment)  
¶ Local Government Council (Kunchi LGA) 
¶ Neighbouring Community (Hugungumai) 

Traffic and transport Traffic data, transport route, traffic assessment, 
accidents, proposed car parking Lots and traffic 
congestion 

 

1.6 The ESIA Objectives 

The objectives of the ESIA for the proposed project are to: 

¶ To provide information on the current ecology (ambient air quality, soil, fauna, 

flora, microorganisms, biological diversity, surface water, groundwater) and 

socioeconomic conditions of the environment within the proposed Quarry 

project. 

¶ To determine the project's impacts on the environment, including effects on 

socioeconomic and sociocultural activities of the community. 

¶ Examine the health situation of the human population around the project site 

¶ Examine and assess the significant potential impacts of all activities and 

auxiliary facilities in all phases of the project (construction, operation, 

abandonment) on the natural, social and health environments. 

¶ Provide recommendations for the mitigation of identified adverse impacts. 
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¶ Develop an Environmental Management Plan for implementing the mitigation 

measures and an Environmental Monitoring Plan for monitoring the efficiency 

of the mitigation measures. 

1.7 ESIA Work Scope 

The proposed study work scope includes the following: 

¶ Review national and international environmental regulations, standards, 

codes, and conventions relevant to the proposed project activities. 

¶ Review existing literature on the study area, including study reports (ESIA, EA 

PIA, etc.) to characterise the baseline conditions. 

¶ Comprehensive field sampling/testing at the proposed project area for a 

single season. 

¶ Consultation with all stakeholders and regulatory agencies. 

¶ Impact identification, prediction, interpretation, and evaluation. 

¶ Development of cost-effective mitigation/ameliorative measures, monitoring 

programmes and an Environmental Management Plan covering the project life 

cycle. 

¶ Prepare draft and final ESIA reports that meet regulatory requirements. 

1.8 ESIA Methodology 

This study combined multidisciplinary standard methods from pure science, engineering, 

and social sciences to obtain primary data for impact identification and evaluation and 

to establish ameliorative measures. It involved site identification, characterisation of the 

existing environment, review of the proposed project, and development of an 

environmental management plan. 

Site Identification 

The geography and relevant environmental and socio-economic information on the 

proposed project area were identified using maps, charts, articles, previous study reports 

on the location and similar environments, photographs, and a reconnaissance visit to 

the site on October 11, 2022. The information generated enabled the definition of the 

limits of the area to be surveyed/assessed. 

Data Collection 

Using the information gathered from site identification and consultation, the significant 
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habitats in the area were categorised, and their respective sampling requirements were 

defined. This enabled the effective collection of qualitative and quantitative data on the 

flora and fauna of the project area. The fieldwork, conducted from November 7th to 

November 20th, 2022, covered all relevant ecological, socio-economic, and health 

environments to complement information from the literature. 

Consultation with Stakeholders and Experts 

This involved the dissemination of information and interactions/dialogues with the 

various stakeholders in the proposed project, including professionals in engineering, 

science, health, and environmental issues. 

Impact Assessment and Mitigation 

The potential and associated impacts of the proposed project were systematically 

assessed using the (FMEnv) EIA Sectorial Guidelines (1995), the World Bank ESS3 

Resource Efficiency and Pollution Prevention and Management (2016), AfDBôs 

ISS (2023) as well as the ecological and socio-economic status data collected from 

the project were used to identify and evaluate the potential and associated impacts of 

the proposed project and to proffer appropriate mitigation measures. 

In addition, professional judgement, knowledge of the ecosystem in which the proposed 

project is to be located, and consensus of opinions based on similar projects were 

essential for determining appropriate impact mitigation measures. 

Furthermore, auditing or monitoring has been designed into the proposed project's 

Environmental and Social Management Plan (ESMP) to allow for ongoing improvement 

of operational practices if those initially established prove inadequate. The ESMP shall 

also enable a rapid rescue/response if an unforeseen environmental impact occurs. 

Reporting and Review 

Subsequently, the proposed projectôs ESIA findings were documented in this report. The 

definitive version of this report will be issued after the regulatorsô/stakeholders' review. 

This version shall incorporate all pertinent issues and comments from the review as 

directed by the FMEnv. 
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1.9 Legal and Institutional Framework for Environmental 
Protection and Conduct of ESIA  

1.9.1 National Frameworks and Regulatory R e q u i r e m e n t  
f o r  Environmental Protection/ESIA 

Existing statutes on environmental protection in Nigeria contain specific provisions 

designed to prohibit or control environmental pollution/degradation and to prescribe 

sanctions or damages to be enforced against persons or corporate entities who 

contravene the provisions. 

The principal bodies responsible for environmental matters are the Federal and State 

Ministries of Environment. These bodies are charged with enforcing existing statutes 

and regulations in Nigeria. The following subsections outline the guiding policies and 

regulations of the FMEnv and the Kano State Ministry of Environment that are relevant 

to the proposed Quarry development.  

The Federal Ministry of Environment (Revised 2016) 

The goal of the National Policy on the Environment is to ensure environmental protection 

and the conservation of natural resources for sustainable development. The goal will be 

achieved by the following strategic objectives:  

¶ Securing all Nigerians a quality of environment adequate for their health and well-

being. 

¶ Conserving and using natural resources for the benefit of present and future 

generations. 

¶ Restoring, maintaining, and enhancing the ecosystem and ecological processes 

are essential for preserving biological diversity. 

¶ Raising public awareness and promoting understanding of the essential linkages 

between the environment, resources, and development; and 

¶ Cooperate with other countries, international organisations, and agencies to 

optimise the use of transboundary transport and prevent environmental recourse. 

National Guidelines and Standards for Environmental Pollution Control in 

Nigeria 

In line with the strategic thrust of the National Policy on the Environment, the National 
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Guidelines and Standards for Environmental Pollution Control in Nigeria was published 

in March 1991 to serve as a primary instrument for monitoring and controlling industrial 

and urban pollution. The main thrusts of these guidelines are: 

¶ Effluent limitations. 

¶ Pollution abatement in industries. 

¶ Water quality or industrial water uses at the point of intake. 

¶ Noise exposure limitations. 

¶ Industrial emission limitations; and 

¶ Management of solid and hazardous waste. 

National Effluent Limitation Regulation 

The National Effluent Limitation Regulation, S.I.8 of 1991 (No. 42, Vol. 78, August 1991), 

is a mandatory regulation that requires industries as waste-generating facilities to install 

anti-pollution and pollution abatement equipment on-site based on the best available 

technology (BAT) for detoxification of effluent and chemical discharges. The regulation 

is specific to each category of waste-generating facility, and it concerns the limitations 

of solid and liquid discharges or gaseous emissions into the ecosystem. Appropriate 

penalties for infringement are also specified in the regulation. 

Pollution Abatement in Industries, Industries Generating Wastes Regulation 

The pollution abatement regulation, S.I.9 of 1991 (No. 42, Vol. 78, August 1991) 

imposes restrictions on the release of toxic substances and stipulates requirements for 

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

industries; submission of lists and details of chemicals used by industries to FMEnv; 

requirement of permit by sectors for the storage and transportation of harmful or toxic 

waste; the generatorôs liability; strategies for waste reduction; permissible limits of 

discharge into public drains; protection of workers and safety requirements; for 

environmental audit (or environmental impact assessment for new industries) and 

penalty for contravention. 

Management of Hazardous and Solid Wastes Regulation 

The management of hazardous and solid waste regulation, S.I.15 of 1991 (No. 102, Vol. 

78, August 1991) defines the requirements for groundwater protection, surface 

impoundment, land treatment, waste piles, landfills, incinerators, etc. It also describes 
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the hazardous substances tracking programme with a comprehensive list of acutely 

hazardous chemical products and dangerous waste constituents. It also states the 

requirements and procedures for inspection, enforcement, and penalty. 

Environmental Impact Assessment Act 

EIA Act CAP E12 LFN 2004 makes ESIA mandatory for all new major public and private 

projects in Nigeria. The EIA Act sets out to: 

¶ Consider the impacts and the extent of these impacts on the environment 

before embarking on any project or activity. 

¶ Promote the implementation of appropriate policy in all Federal Lands consistent 

with all laws and decision-making processes through which the goal of this Act may 

be realised. 

¶ Encourage the development of procedures for information exchange, notification 

and consultation between organisations and persons when the proposed activities 

are likely to have significant environmental effects on boundary or trans-state or 

on the environment of bordering towns and villages. 

¶ The Act gives specific powers to the FMEnv to regulate the environmental 

assessment of projects. 

National Environmental Standards and Regulation Enforcement Agency 

(NESREA) Act 2007 

The act was the embodiment of laws and regulations focused on the protection and 

sustainable development of the environment and its natural resources with the following 

provisions: 

¶ Provides authority to ensure compliance with environmental laws, local and 

international, on environmental sanitation and pollution, prevention, and 

control through monetary measures 

¶ Empower the Agency to make and review regulations on air and water quality, 

effluent limitations, control of harmful substances and other forms of 

environmental pollution and sanitation 

¶ Prohibits, without lawful authority, the discharge of hazardous substances 

to the environment. 
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This offence is punishable with a fine not exceeding N1,000,000 (one million Naira) and 

an imprisonment term of five years. In the case of a company, there is an additional fee 

of N50,000 for every day the offence persists. 

Endangered Species Act (Cap 108), 1990 

This Act prohibits hunting, capture, and trade of some endangered species like 

crocodiles, alligators, turtles, parrots, etc. The Federal Republic of Nigeria has enacted 

the Endangered Species (Control of International Trade and Traffic) Act (No. 11 of 1985) 

specifically to implement CITES. It is broader than CITES because it also covers domestic 

taking of listed species. Two schedules are included: Schedule I (Endangered Species ï 

Animals in relation to which International Trade is Prohibited) and Schedule 2 (Animals 

in relation to which International Trade may only be conducted under License). The Act 

prohibits taking Schedule 1 species and requires taking Schedule 2 species following a 

license issued under the decree. 

1.9.2 Other National Laws and Regulations 

Other relevant national regulations on environmental protection relevant to the proposed 

project are: 

Land Use Act of (1978) 

The Land Use Act of 1978, the Constitution of 1999 and the Public Lands Acquisition 

Laws of the relevant states constitute Nigeria's governing policy for land acquisition. The 

law is subsumed into the new Land Use Act (CAP L202) LFN 2004. As with most national 

and state laws on compulsory land acquisition in the public interest or for a public 

purpose, the legislation enables the State to acquire land (more precisely, to abrogate 

leases and other authorisations to occupy land). The Act also specifies the procedures 

the state must follow to clear the land and defines the compensatory measures the State 

must implement to compensate the people affected. Under the Land Use Act, there are 

two types of land rights: 

¶ Statutory occupancy rights: Individuals and entities can obtain a statutory right 

of occupancy for urban and non-urban land. Certificate of occupancy recipients 

are obligated to pay the state for any unexhausted improvements (i.e., 

improvements with continuing value, such as a building or irrigation system) on 
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the land when the recipient takes possession and must pay rent fixed by the 

state. Rights are transferable with the authorisation of the state governor. 

¶ Customary right of occupancy: Local governments may grant customary rights of 

occupancy to land in any non-urban area to any person or organisation for 

agricultural, residential, and other purposes, including grazing and other 

customary purposes ancillary to agricultural use. The term for customary rights 

(contained in the application form and not the legislation) is 50 years and may 

be renewed for a second 50-year term. Recipients of customary occupancy rights 

must pay an annual tax on the land. They cannot transfer any portion of the 

rights without the governor's approval (for sales of rights) or the local 

government (other transfers). 

The Act puts all land in the urban areas of each state under the governor's control and 

management. The governor holds the land in trust for the state's people. He is solely 

responsible for allocating land in all urban areas to individuals who reside in the state 

and to organisations for residential, agricultural, and commercial purposes. All other land 

in the state subject to Land Use Act conditions is under the local government's control 

and management. 

The act divests traditional owners of land and vests such land in the state governor for 

the benefit and use of all Nigerians. It provides the processes through which the federal 

government may acquire land. In rural land, where there are no formal title deeds and 

any land rights are customarily held, compensation for land acquisition is only provided 

for buildings, crops and other óimprovementsô to the land and rent for the year the land 

was occupied. Payment is not paid for land since the government does not recognise 

customary ownership. 

The governor will determine who receives the compensation for community-owned land 

where no individual or family claims ownership. This might be the community, the chief, 

or a community leader who can use the money according to customary law. 

Alternatively, money can be put into a community fund. The governor has the power to 

cancel the right that any person must live on or use any piece of land if the land is 

required for use in the public interest. This includes road construction, seaport, mining, 

and oil pipelines. Land rights cease immediately upon receipt of notice from the 
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governor. 

There are some differences between the Nigerian laws for resettlement and the IFC 

requirements. These differences are related to the requirements for seeking alternative 

sites, preparation of a Resettlement Plan and Restoration Plan, timing, and formal 

consultation requirements (with resettled and host communities). Emphasis on 

vulnerable groups and Indigenous people; definitions of a cut-off date; the criteria to 

aid; grievance mechanisms and monitoring; and evaluation requirements. Eso Terra will 

be undertaking the project in alignment with the National Nigerian law, the international 

best practice of the IFC Standards, and the guideline of AfDBôs ISS on projects involving 

200 or more persons as defined by the involuntary resettlement policy. 

Penal Code  Act 1960 

An Act to supplement the Penal Code of the Northern States in respect of matters  

within the exclusive legislative competence of the National Assembly and for ancillary 

purposes. 

The Nigerian penal code was enacted in 1959 and is based on the British criminal code 

of the colonial era. The code under chapter XXXVI makes it an offence, punishable under 

the law, for anybody to Violet the atmosphere in place as to make it harmful to the 

health of persons in their dwelling place, neighbouring business, or public ways, do any 

act which is and which they know or have reason to believe to be likely fraudulent 

dealings with minerals and mines.  

The Nigerian Minerals and Mining Act (2007) 

The Nigerian Minerals and Mining Act 2007 ("the Act") was passed into law on March 

16, 2007, to repeal the Minerals and Mining Act, No. 34 of 1999 and regulate the 

exploration and exploitation of solid materials in Nigeria. 

The Act vests control of all properties and minerals in Nigeria in the State and prohibits 

unauthorised exploration or exploitation of minerals. From the commencement of the 

Act, all lands in which minerals have been found in commercial quantities shall be 

acquired by the Federal Government following the Land Use Act. Property in mineral 

resources shall pass from the Government to the person by whom the mineral resources 

are lawfully won upon their recovery following the provisions of the Act. 



ENVIRONMENTAL  AND SOCIAL  IMPACT  ASSESSMENT REPORT FOR THE PROPOSED QUARRY IN  HUGUNGUMAI  COMMUNITY,  
KUNCHI LGA,  KANO STATE 

33  | P a g e 

 

 

The Act further provides that the use of land for mining operations shall have priority 

over other uses of land and be considered (for access, use and occupation of land for 

mining operations) as constituting an overriding public interest within the meaning of 

the Land Use Act. Suppose a mining lease, a small-scale mining lease or a quarry lease 

is granted over land subject to an existing and valid statutory or customary right of 

occupancy. In that case, the state governor within which such rights are granted shall 

revoke such right of occupancy within sixty days of such grant or declaration following 

the provisions of section 28 of the Land Use Act. 

The Act empowers the Ministry of Solid Mineral Development to make regulations for 

the operation of the mining sector. 

The Nigerian Minerals & Mining Regulation (2011) 

The Ministry of Solid Minerals Development 2011 launched the Nigerian Minerals and 

Mining Regulations 2011 to establish a more coordinated and accountable solid minerals 

sector in the country. The Regulations were issued to set out the rules, procedures, and 

processes for acquiring mineral titles and to give effect to the Minerals and Mining Act 

2007. The regulation has a specific section that guides sustainable management of the 

environment:  

Section 30: Deductibility of Environmental Costs 

Companies exploiting mineral resources shall establish a tax-deductible reserve for 

environmental protection, mine rehabilitation, reclamation, and mine closure costs. 

Section 114: Restoration of Mines Land 

The Minister shall, by order, require the guarantee of a mining lease to restore any area 

in which mining operations have been carried out or are to be carried out. 

Section 115: Reclamation 

Where land subject to a mining lease has been exploited, the reclamation mined-out 

area shall be restored by the applicant under the condition. 

Section 118: Environmental Obligation 

Every holder of a mineral title under this Act shall, as far as it is reasonably practicable, 

Minimize, manage and mitigate any environmental impact resulting from activities carried 
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out under this Act and Rehabilitate and reclaim, where applicable, the land disturbed, 

excavated, explored, mined or covered with tailings arising from mining operations to its 

natural or predetermined state or such as may be specified in this Act, its regulations 

and other pertinent laws in force and following established best practices. 

Section 118: Environmental Impact Assessment 

Every holder of an exploration license, small-scale mining lease, mining lease, 

quarry lease, and water use permit shall 

¶ Before the commencement of mining operations, or upon application for an 

extension of the term; or 

¶ Upon an application for the conversion of a mineral title, submit to the Mines 

Environmental Compliance Department an Environmental Impact Assessment 

approved by the Federal Ministry of the Environmental in respect of the 

Exploration or Mining Operations to be conducted within the Mineral title Area 

and Environmental Protection and Rehabilitation Program containing such 

details as may be provided for in the environmental regulation issued according 

to this Act. 

Section 120: Contents of the Environmental Protection and Rehabilitation Programme 

The Environmental Protection and Rehabilitation Programme required under the 

Provisions of Minerals and Mining Act 2007 shall: 

¶ Provide specific rehabilitation and reclamation actions, inspections, and annual 

reports. 

¶ A reasonable estimate of the total cost of rehabilitation 

¶ Cost estimates for each specific rehabilitation and reclamation action and 

¶ A timetable for the orderly and efficient rehabilitation and reclamation of the 

Mineral title area to a safe and environmentally sound condition suitable for 

future economic development or recreational use. 

The Mines Environmental Compliance Department shall exercise all its powers 

concerning the Environmental Protection and Rehabilitation Programmes provided in 

section 119 in consultation with the State Mineral Resources and Environmental 

Management Committee established according to Section 19 of this Act. 
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The Mines Environmental Compliance Department may approve or reject an 

Environmental Protection and Rehabilitation Programme submitted by the Mineral title 

of its decision thereon within sixty days of the submission of the Environmental 

Protection and Rehabilitation Programme. 

Suppose the Mines Environmental Compliance Department does not notify the Holder of 

a Mineral title within the period specified under subsection (3) of this section. In that 

case, the Environmental Protection and Rehabilitation Programme shall be approved as 

submitted. 

In the case of rejection of the Environmental Protection and Rehabilitation Programme 

by the Mines Environmental Compliance Department, the Mineral title holder may. 

Submit such other number of Environmental Protection and Rehabilitation Programme 

as may be necessary to obtain the approval of the Mines Environmental Compliance 

Department, or if its application is rejected twice, the Holder may submit the matter to 

arbitration within thirty days of notification of the decision under subsection of this 

section. In the case of its approval, the Mines Environmental Protection and 

Rehabilitation Programme. 

Section 121: Establishment of the Environmental Protection and Rehabilitation Fund. 

The Minister shall establish an Environmental Protection and Rehabilitation Fund to 

guarantee the environmental obligations of Holders of Mineral titles as provided under 

this Act. 

The Minister shall appoint a reputable institution customarily engaged in business as a 

trustee or fund manager to administer the Environmental Protection and Rehabilitation 

Fund. The trustee appointed under 10 subsection (2) of this section shall operate the 

fund following the provisions of the Trustees Investments Act, cap T2i laws of the 

Federation of Nigeria, 2004 or amendment thereof. 

Every mineral title holder shall contribute to the Environmental Protection and 

Rehabilitation Fund per the amounts specified in the approved Environmental Protection 

and Rehabilitation Programme no later than one year from such approval. 

If the Mines Environmental Compliance Department determines that the estimated cost 

of implementing the approved Environmental Protection and Rehabilitation Programme 
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is less than the amount already deposited in the Environmental Protection and 

Rehabilitation Fund, it may refund any excess amount in the Fund to the Holder of 

the Mineral title; or reviews the number of future contributions or modify the 

contributions schedule as the circumstances may require. 

Where a mineral title is reviewed, the Holder shall pay into the Environmental Protection 

and Rehabilitation Fund such annual amounts as may be specified in an amended 

Environmental Protection and Rehabilitation Programme approved under section 120 of 

the regulation. 

The trustee shall keep proper records regarding the operation of the Fund and shall 

have them prepared by an independent firm of chartered accountants for the fiscal year. 

¶ The trustee shall, not later than three months after the end of each fiscal year, 

send a copy of the audited statement of accounts referred to in subsection (6) of 

this section to be sent to the Minister and each member of the State Mineral 

Resources and Environmental Management Committee 

¶ The Environmental Protection and Rehabilitation Fund and any sum accruing, 

therefore, shall be applied only to the implementation of the Environmental 

Protection and Rehabilitation Programme to which they relate following the 

timetable of payments established in the Environmental Protection and 

Rehabilitation Programme 

¶ The Holder of a mining lease shall implement and meet all obligations described 

in the Environmental Protection and Rehabilitation Programme during the term of 

the mining lease 

¶ When the Environmental Protection and Rehabilitation Programme has been fully 

implemented and completed further to certification by an independent external 

audit has confirmed that the implementation of the Environmental Protection and 

Rehabilitation Programme has been satisfactorily completed, the Head of Mines 

Environment Compliance Department shall authorise the refund of any remaining 

in the Environmental Protection and Rehabilitation Fund to the title holder within 

thirty days of the receipt of the certification.  

Labour Act Cap L1, LFN 2004 
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The Labour Act Cap L1, LFN (2004), is the primary law protecting the employment rights 

of individual workers. The act protects wages, contracts, employment terms and 

conditions, and recruitment. It also classifies workers and particular worker types. Union 

membership is governed by the Trade Union Amendment Act (1995). 1999 constitution 

includes a stipulation of ñequal pay for equal work without discrimination on account of 

sex or any other ground whatsoeverò. 

While Nigeria has ratified all eight core International Labour Organisation Conventions 

and enacted laws to enforce the provisions, there are indications of restrictions on the 

trade union rights of workers in Nigeria, discrimination, child labour and forced labour. 

Employeeôs Compensation Act, 2010 

The Employee Compensation Act, of 2010, is a social security/welfare scheme that 

provides comprehensive compensation to employees who suffer from occupational 

diseases or sustain injuries arising from accidents at the workplace or in the course of 

employment. The basis or justification for ócompensationô is the employerôs duty of care. 

The Employee Compensation Act of 2010 specifically addresses compensation for work-

related injuries, disabilities, or death, establishing a framework for employer liability i n 

such cases. The Employeesô Compensation Act, 2010, was signed into law on 17th 

December 2010. This Act repeals the Workmenôs Compensation Act Cap. 

Child's Right Act (2003  

The law guarantees the rights of all children in Nigeria. So far 24 out of 36 states of 

Nigeria have adopted the CRA as a state law. There are therefore twelve (12) states in 

Nigeria that are yet to adopt the CRA in their laws of the 36 states of the feder ation. 

Children as defined by Child's Right Act (2003) is any person under the age of 18. 

National Human Rights Commission as parts of its mandates to promote, protect and 

enforce the rights of all citizens as well  as foreign nationals in Nigeria undertak es several 

procedures of promoting and protecting the rights of children under this age because 

they are vulnerable. 

Violence Against Persons (Prohibition) Act, 2015 

The Violence Against Persons (Prohibition) Act (VAPP) was enacted in May 2015. The 

Act resulted from agitations to protect persons against the different forms of violence. 
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Violence, both at the home front and in the larger society, is fast becoming a trend in 

recent days in Nigeria. Daily, we hear of someone killing or maiming their spouse, a 

scorned lover pouring acid on an ex-lover, or someone being forcefully taken away from 

their family and loved ones. The need to protect citizens from violence such as these led 

to enacting the VAPP Act in 2015. The Violence Against Persons (Prohibition) Act is an 

improvement on the penal and criminal code concerning violence; it also compensates 

victims and protects their rights. 

National Gender Policy, 2006 

The goal of the National Gender Policy is to ñbuild a just society devoid of discrimination, 

harness the full potentials of all social groups regardless of sex or circumstance, promote 

the enjoyment of fundamental human rights and protect the health, social, economic 

and political wellbeing of all citizens to address the inequalities that exist in the socio-

economic sphereô, and combat all forms of violence against women and girls, among 

other things. It further draws from regional and international instruments to Nigeria as 

a party. The persistence of gender inequalities and underrepresentation of women in 

decision-making positions at all levels continue to provide the need for a gender policy 

to provide the policy framework for addressing them. The overall goal of the policy is 

ñto build a just society devoid of discrimination, where the needs and concerns of 

women, men, girls, and boys are mainstreamed equitably into all sectors of national 

development  

1.9.3  Kano State Ministry of Environment 

The Ministry of Environment is responsible for providing a decent, orderly, and 

reasonably conducive environment for a habitable society, as contained in the 

assignments of Ministerial responsibilities. 

The States have an environmental protection board that is empowered to monitor and 

control pollution and the disposal of solid, gaseous, and liquid wastes generated by 

various facilities in the states. This board protects public health and safety, restores and 

enhances environmental quality, and sustains economic vitality through effective and 

efficient implementation of environmental programmes. 

Some of the functions of the state Ministry of Environment include: 
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¶ Consulting with the Federal Ministry of Environment to achieve a healthy or better 

management of the environment via t he  development of a  National Policy on 

the Environment 

¶ Co-operating with FMEnv and other National Directorates/Agencies in the 

performance of environmental functions, including environmental 

education/awareness to the citizenry 

¶ Responsibility for monitoring waste management standards, 

¶ Responsibility for general environmental matters in the State, and 

¶ Monitor the implementation of ESIA studies and other environmental studies for 

all development projects in the state. 

Generally, state laws on the environment are still evolving. Specifically, for EA, the States 

rely on that of the Federal Government, the EIA Act CAP E12 LFN 2004, International 

Guidelines and Conventions 

1.9.4 International Laws and Guidelines 

In addition to the national laws/regulations, Nigeria is a signatory or party to several 

international conventions and treaties that support ESIA as the key tool for achieving 

sustainable development. Some of these include: 

World Bank Guidelines on Environmental Assessment {EA} ESS (2016) 

The World Bank requires the execution of an ESIA on a proposed industrial activity by a 

borrower as a pre-requisite for granting any financial assistance in the form of loans. 

Details of the World Bankôs ESIA procedures and guidelines are published in the Bankôs 

Guidance Note for Borrowers. The Guidance Notes guide the Borrower on applying the 

Environmental and Social Standards (ESSs), which form part of the World Bankôs 2016 

Environmental and Social Framework (ESF). The Guidance Notes help explain the 

requirements of the ESSs; they are neither Bank policy nor mandatory. The Guidance 

Notes do not substitute for the need to exercise sound judgment in project decisions. In 

case of any inconsistency or conflict between the Guidance Notes and the ESSs, the 

provisions of the ESSs prevail.  

Paris (France) Good Practice for Environmental Impact Assessment of 
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Development Projects 1991 

This is an endorsement by the OECD Ministers of the importance of ESIA for 

developmental Projects. 

World Heritage Convention 1978 

The World Heritage Convention (1978) seeks to set aside cultural and natural heritage; 

the latter is defined as areas with outstanding universal value from the aesthetic, 

scientific, and conservation points of view. 

Convention on International Trade in Endangered Species of Wild Fauna and 

Flora 1975 

This convention was signed into law in 1973 during the Washington Summit, but it was 

enacted in 1975 and restricted the trade of fauna and flora species termed endangered 

organisms. It establishes a list of endangered species for which international 

commercial trade is prohibited or regulated via a permit system to combat illegal trade 

and over-exploitation. 

Vienna Convention for the Protection of the Ozone Layer 1985 

The convention, instituted in 1985, places general obligations on countries to act 

appropriately to protect human health and the environment against adverse effects 

resulting from human activities that tend to modify the ozone layer. 

Protocol on Substances that deplete the Ozone layer 1987 

The protocol was amended for the first time on 29 June 1990 in London. A second set 

of amendments was adopted in Copenhagen in November 1992; these entered into force 

in 1994. 

United Nations Guiding Principles on the Human Environment 1972 

These guiding principles are formal declarations that express the basis on which an 

environmental policy can be built and provide a foundation for action. The United Nations 

has been concerned about harmful environmental trends since they were formed. As a 

result of this, they published two significant concept documents, the United Nations 

Guiding Principles on the Human Environment in 1972 and the Rio Declaration on 

Environment and Development. The principles applicable to this project include: 
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Principle 2 

The earth's natural resources, including the air, water, land, flora and fauna, and 

especially representative samples of natural ecosystems, must be safeguarded through 

careful planning or management to benefit present and future generations. 

Principle 4 

Man has a special responsibility to safeguard and wisely manage the heritage of wildlife 

and its habitat, which are now gravely imperilled by a combination of adverse factors. 

Therefore, nature conservation, including wildlife, must be an essential part of economic 

development planning. 

Rio Declaration on Environment and Development 1992 

The Rio Earth Summit (1992) emphasised the need for the preservation of biological 

diversity, the sustainable use of its components and the fair and equitable sharing of 

benefits arising out of the utilisation of genetic resources, including access to genetic 

resources and appropriate transfer of relevant technologies, considering all rights over 

those resources and to technologies. The principles adopted include: 

Principle 1 

Human beings are at the centre of concern for sustainable development. They are 

entitled to a healthy and productive life in harmony with nature.  

Principle 17 

Environmental impact assessment, as a national instrument, shall be undertaken for 

proposed activities that are likely to have a significant adverse impact on the 

environment and are subject to a decision of a competent national authority. 

UN Convention on Biological Diversity 1994 

The Convention's objectives include conserving biological diversity, sustainable use of 

its components, and fair and equitable sharing of benefits from genetic resources. 

Convention  Concerning  the  Protection  of  the  World  Cultural and Natural 

Heritage Sites (or World Heritage Convention) 1972 

The convention sets aside areas of cultural and natural heritage for protection. The latter 
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is defined as areas with outstanding universal value from the aesthetic, scientific and 

conservation points of view. 

United Nations Framework Convention on Climate Change (1992) 

To achieve sustainable social and economic development, energy consumption for 

developing countries needs to grow, considering the possibilities of achieving greater 

energy efficiency and controlling greenhouse gas emissions. This also includes the 

application of modern technologies on terms that make such an application economically 

and socially beneficial and determined to protect the climate system for present and 

future generations. 

African Convention on the Conservation of Nature and Natural Resources 1968 

It emphasises the conservation of nature and natural resources in African Countries. 

Jakarta Mandate on Biodiversity 1995 

Given the worldwide concern for coastal biodiversity and recognising the significant 

differences between marine and terrestrial biodiversity, policies and Conventions on 

Biological Diversity (CBD) were developed at the Jakarta conference in 1995. This is also 

called the Institute of Integrated Coastal Area Management (ICAM). 

Articles 5 

Establish and maintain Marine Protected Areas (MAPAs) for conservation and sustainable 

use of threatened species, habitats, living marine resources and ecological processes. 

Basel Convention on the Control of Trans-Boundary Movements of 

Hazardous Wastes and Their Disposal 1989 

The convention focuses on the hazards of generating and disposing of hazardous 

wastes. It defines waste as regulated and controls its transboundary movement to 

protect human and environmental health against its adverse effects. 

Montreal, Canada- Cartagena Protocol on Biosafety Convention on Biological 

Diversity 2000 

This protocol, signed in Montreal (Canada), emphasises biosafety and biological 

diversity. 

Paris (France) UNESCO Convention 1972 
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This emphasises the protection of the World's Culture and Natural Heritage 

Stockholm (Sweden) Declaration on Human Environment 1972 

This declaration demands that nations cooperate to develop further international law 

regarding liability and compensation for victims of pollution and other environmental 

damage caused by activities within their authority. 

Bonn Convention on Conservation of Endangered Species 1979 

This emphasises the promotion of measures for conservation and management of 

migratory species. 

Bern, Switzerland Convention of Protection of Workers against Occupational 

Hazards 1979 

This emphasises the protection of workers against occupational Hazards in their working 

environment due to Air Pollution, Noise and Vibration (ILO No. 148) 

International Labour Organisation (ILO) Convention on Indigenous and Tribal 

People in Independent Countries 1989 

The article requires that Governments must ensure that studies are conducted to assess 

the Environmental Impact of planned development activities and take measures, in 

cooperation with the people concerned, to preserve the environment of the territories 

they inhabit 

Protocol on Cooperation in Combating Pollution 1981 

This emphasises the need to combat pollution in cases of emergencies in the West and 

Central African Region 

International Best Practice Standards and Guidelines 

CRSG may seek financing from financial institutions with specific environmental and 

social performance requirements. As such, the Project design and recommended 

mitigation will endeavour to uphold international best practices and maintain or reduce 

impacts to ALARP (as low as reasonably practical) levels. This ESIA report may be 

updated later should specific standards or requirements, such as those of the IFC and 

AfDBôs ISS, be determined necessary. 
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The African Development Bank's Integrated Safeguards System, 20 23 

The African Development Bankôs 2023 Integrated Safeguards System (ISS) incorporates 

ten Operational Safeguards (OSs) to manage and mitigate environmental and social 

risks. These E&S operational safeguards collectively aim to ensure that projects funded 

by the AfDB are environmentally and socially responsible, with a strong emphasis on 

protecting vulnerable communities and ecosystems. 

1.10 The ESIA Process 

The procedure laid down by the FMEnv for undertaking an ESIA to satisfy the EIA Act 

CAP E12 LFN 2004 is presented in Figure 1.4 below. In summary, the process involves 

submitting a project proposal to the FMEnv by the project proponent. An initial 

evaluation of the proposed project is done by FMEnv, screening and scoping of the 

proposal by FMEnv, ESIA draft preparation by an accredited consultant, panel review 

exercise and the preparation of the Final Draft ESIA Report and approval by the technical 

committee. 
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Figure 1.4: Federal Ministry of Environmentôs ESIA Procedure 
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1.11 Structure of the Report 

This report is presented in nine chapters, viz. 

Chapter one is an introduction with background information on the proponent, an 

outline of the ESIA terms of reference, objectives, work scope, and methodology, and a 

review of the legal and administrative framework for ESIA in Nigeria as applicable to the 

proposed project. 

Chapter two discusses the project justification, the need/value, and the envisaged 

sustainability of the project. 

Chapter three discusses the technical details of the proposed project. 

Chapter four describes the baseline data acquisition method and the study area's 

ecological, socio-economic and health baseline status. 

Chapter five discusses the impact assessment approach and presents the associated 

and potential impacts of the proposed project. 

Chapter six presents mitigation measures for the proposed project's identified medium 

and high significant impacts. 

Chapter seven presents the Environmental and Social Management Plan (ESMP) to be 

adopted throughout the project cycle. This includes an environmental monitoring 

programme. 

Chapter eight presents the project decommission phase. 

Chapter Nine highlights the key findings of the study in conclusion. 
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CHAPTER TWO 

PROJECT JUSTIFICATION  

2.1 General 

The proposed Quarry project is integrated to extract and crush large pieces of rock 

into smaller fragments such as sand, granite, and stone. When functional, the plant shall 

crush large pieces of rocks using different heavy equipment like Drill machines, 

Excavators, Bulldozers, Crushers, etc., to achieve its final products, which include sand, 

granite, gravel, stone, and other related products. This will significantly benefit the Kano-

Maradi Rail line and the country in general. 

2.2 Need for the Project 

Eso Terra intends to participate efficiently in the society's conversion of rocks into usable 

materials by converting these heavy rocks into usable materials like sand, gravel, 

granite, and other products that would be used for the KanoðMaradi rail line and 

construction and erecting structures within and around Kano state. This will, in turn, 

help convert our natural resources into something useful to man. 

2.3 Benefits of the Project 

During operation, the benefits of the quarry are numerous and cannot be over-

emphasized. Some of the benefits of the project include: 

¶ Provision of granite to support the construction and operation of the Kano- Maradi 

Rail Line 

¶ Convert natural resources into material usable by man. 

¶ Production of sand, stones, gravel, granite, and other products. 

¶ Provide employment opportunities for many skilled and unskilled Nigerians, 

especially those from the host communities. 

¶ Enhancement of the provision of basic social amenities to the host communities. 

Poverty alleviation through increased derivation funds to local and state 

governments. 
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¶ Promote a  good relationship between Eso Terra and the host community through 

increased socioeconomic assistance. 

2.4 Envisaged Sustainability of the Proposed Quarry 

Economic and Commercial Sustainability 

The sustainability of the quarry is dependent on the quantity of material to be mined 

and the extent of its support to the Kano-Maradi rail project. Generally, quarry activities 

are a core area of Nigeriaôs economy, as the country is still developing. The need for 

quarry products is in high demand for constructing roads and rails, erecting structures, 

and maintaining existing ones, conferring economic sustainability on the facility. The 

project may employ directly over 36 persons during the operation phases (Table 5 of 

Appendix 5). Priority will be given to qualified people from the host community, 

followed by the nearby communities before the others.  

Eso Terra has already incorporated plans to absorb the artisanal miners (female 

Majority) into the quarry project. This will help manage any future public disturbance 

issues caused by the quarry acquisition by Eso Terra. The mining activities will create 

avenues for many business and employment opportunities, thus greatly enriching the 

financial capacity of the project host communities. This will be achieved through the 

involvement of contractors, suppliers, employment, provision of public facilities and 

services, increased social capital in the host communities, provision of microcredit 

schemes, etc. The project will contribute economically to the   Kunchi LGA, Kano State 

and Nigeria. 

Technical Sustainability 

Eso Terra has a team of professionals with vast knowledge in the area. Moreover, the 

best technology in the modern quarry industry will be used. This shall ensure optimum 

maintenance and servicing of the machinery, hence ensuring the technical sustainability 

of this project. The quarry facility has dust control mechanisms and high-grade 

accessories that require less maintenance.  

Fortunately, a fresh perspective on operations management and advancements in quarry 

technologies is transforming the aggregates industry. A combination of automated data 

capture using network-connected devices and web-based reporting and analytics tools 

will help support the quarry. 
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Environmental Sustainability 

The project shall be environmentally sustainable because of the adoption of FMEnv ESIA 

processes followed by the development and implementation of an adequate 

Environmental and Social Management Plan (ESMP) throughout the project's life span. 

Strict adherence to occupational health and safety and good housekeeping practices will 

be strictly followed. The choice of equipment within the perimeter of acquired land will 

reduce to the barest minimum environmental impacts on biodiversity, soil, and 

agricultural resources; this increases the project's environmental sustainability. 

2.5 Project Alternatives 

There are several alternatives usually to any project that comes to bear when weighing 

the best options for a project. Though the quarrying of the granite is being proposed, 

selecting alternatives is premised on several considerations, which include the 

desirability or acceptability of the project, the potential environmental and social impacts 

of the project, the government's and people's inclination to the project and economic 

viability of the project.  

One other alternative to quarrying the project location is considered, namely, the 

farming Alternative. 

The Farming Alternatives 

Farming the land, compared to the quarrying of the location for which the licenses were 

obtained, was weighed based on economic viability and vis ï-vis the site has already 

been exposed to artisanal mining activities for a long time. Farming the land may require 

soil replacement because the soil has undergone deterioration and is prone to flooding 

and erosion; it would require massive investment for it to be used for farming options,  

which is not feasible or economically viable simply because some sections of the area 

have already been exposed to mining activities. Only a tiny portion of the land has 

viable soil conducive to farming. As indicated in the inspection carried out by a team of 

experts, which includes soil scientists, few mammals and Aves survive in the area. Even 

if crops could be planted, they would be restricted to only a tiny portion of the land area, 

where the soil is still conducive to growing such crops. Such restriction makes it 

economically impossible to have productive agriculture activities in the region, and the 
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land's topography may not also allow efficient agricultural production. Therefore, the 

farming alternatives are not recommended and, hence, rejected. 

2.6 Project Development Options 

During the Project planning phase, which was a significant component of the ESIA 

process, three project development options were considered: 

Option 1 (Do Nothing or No Development Option) 

The non-implementation of the construction of the proposed quarry project. In this case, 

no impact associated with the project will occur. The disadvantages of adopting this 

option include. 

¶ Without the granite quarry, the railway project would not succeed. 

¶ The rock deposits will not be mined; thus, economic value cannot be 

assessed and utilised profitably. 

¶ Loss of revenue paid to the Government to obtain the mining license lease and 

other logistic expenses. 

¶ There is a risk of forfeiting the right to the minefields after the stipulated years 

of non-development. 

¶ Loss of revenue to the local, state, and federal governments and the host 

community. 

¶ Loss of job opportunities that the project execution would have afforded some 

Indigenous inhabitants of Hugungumai and other neighbouring communities. 

¶ Loss of commercial and economic benefits to Kunchi Local Government Area 

¶ Continuation of artisanal mining with no recourse to the environment. 

¶ Exposure of animals and humans to the risk of falling on existing quarry pits 

This option was rejected. 

Option 2: Delayed Option 

This means the manifest and associated benefits of the project will be delayed, so this 

option was also rejected. Delaying the project may also slow down the rail construction. 

Option 3: Project Execution 

This option involves going ahead and implementing the project. This will make the 

Government and Eso terra achieve their goal of harnessing the rock deposits, thus 
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contributing to the company's national economy and revenue profile. The option would 

also benefit the project host community members, Kano State and Nigeria. This was the 

recommended option, given its importance in providing rock aggregates for the Kano-

Maradi rail and other aspects of the Nigerian economy's construction and building 

industry. This option was accepted. 
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CHAPTER THREE  

PROJECT DESCRIPTION 

3.1 Project Area Description 

Topographically, a more significant part of the project land lies on a naturally flat terrain, 

while the rest is on artificial mini hills resulting from the stockpile of spoil from past 

mining activities. There are visible pockets of artisanal mining and quarry pits, which 

show evidence of abandoned quarrying (Plates 3.1 and 3.2). However, the mining 

activity was minimal and restricted to artisanal activities at the assessment time. The 

approximate area for the granite license is about 83,500 m2. The desired ores are 

covered with overburden material, whose thickness varies with location. However, some 

portions of the project area have been exposed due to artisanal mining within the project 

area. 

Geographical coordinates defining outline area of QL-34082 quarry are presented in 

table 3.1 and Figure 1.3 present the outline of the tenement on a satellite map of the 

area. 

Table 3.1: Outline Coordinates of Quarry Lease 

BEACONS LATITUDE   LONGITUDE 

CB1 8 13 45   12 25 30 

CB2 8 13 45   12 26 0 

CB3 8 14 15   12 26 0 

CB4 8 14 15   12 25 30 
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Plate 3.1. Quarry Pit & Evidence of Artisanal Mining Activities (Field Work, 2022) 

 
Plate 2.2. Large boulders within the Site (Field Work, 2022) 
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3.2 Geological  Consideration  

Rock aggregates have diverse applications in infrastructural products such as concrete, 

stone masonry, drainage construction, and road building. Depending on the size of the 

aggregate material, aggregates are classified as coarse, fine, dust, or powder, resulting 

from crushing rock materials (Table 3.2). More coarse aggregates will be produced from 

the quarry to meet the project's needs. 

Table 3.2: Rock Texture 
SN AGGREGATES (mm) TEXTURE USES 

1 0ï 5 Coarse Mixed material used for road sub- 

base. 

2 15ï22 Coarse Concrete works 

3 22ï30 Coarse Concrete works 

4 5ï 10 Fine Asphalting of road 

5 0ï 1 Powder Fillers for asphalts 

6 100 ï 300 Hard Core Stone pinching and soil stabilisation 

jobs 

Basement complex rocks of Precambrian origin underlie the Kano state. Prolonged 

weathering of the rocks produced deep clay-rich regolith. The reserve estimation 

method used was the random drilling of pilot holes across the stretch of the rock 

deposit. Drilling information was used to ascertain the average overburden thickness 

and rock volume. 

The surface-proven reserve of the granite is about 206,250 tonnes. The planned 

crushing capacity of 600tph for stone aggregate; the daily output of 5000 tons on a 

full operation based on eight (8) hours. Total output per annum (250 working days, 

i.e., considering weekends and public holidays) will be 1,250,000 tonnes/yr. The 

average estimated reserve of the sub-surface granite is 7 million tonnes. Therefore, 

the sub-surface and surface granite resource of the proposed aggregate granite quarry 

will have a life span of about five years. Waste rocks shall be stockpiled away from 

the quarry pits.  

3.3 Project Components 

The quarry project is divided into two zones: the blasting zone and the production zone 

{Admin, Crushing, stockpiling, material}. (Chapter 3 of Appendix 3 contains details 

of the project design) 
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The critical activities for the proposed development of the Quarry Plant are: 

¶ Planning Phase: Including exploration, mobilisation to the site, and site 

preparation. 

¶ Quarry Development: (construction) Phase, including erection of foundations, 

installation of equipment/machinery, construction of office buildings, 

rehabilitation of access roads, and construction of other facilities required for 

quarry operation. 

¶ The quarry operation phase includes the extraction of materials, processing, rock 

blasting, etc. 

¶ Decommissioning phase: includes removal of equipment, recontouring, 

revegetation, etc. 

3.3.1 Planning Phase 

In the proposed quarrying project, spatial consideration and planning will be done to 

reflect National mining regulations, aesthetics, and overall efficiency. Distance and 

location chosen within the quarry site for the explosive storage facility construction shall 

conform to the Ministry of Solid Minerals Development (MSMD) Regulations stipulations. 

The rock processing facility shall be situated at a reasonable distance of about 200m, 

which guarantees efficient workflow from the extraction pit to the crushing plant. Other 

structural units like the office building, workshop, main entrance gate, diesel dump, 

weighing bridge, roads (12m width + 1.1km Long from the entrance of the quarry to 

the main area) and walkways (3m width running the length of the road) within the 

premises shall be positioned in a well-organized manner to make the site have an 

appealing look. 

The speed of construction of the Kano-Maradi rail line will define the timing and rate of 

progression through the stages associated with the quarry development. Still, as 

established from available resources (Feasibility Report), the quarry will have an 

operational life of at least five years. 

3.3.2 Quarry Development 

The Quarry Plant shall be sited within the confines of the 34082-quarry lease by Eso 

Terra Investment Limited. The shelter will be big enough to accommodate the heavy 
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machinery and other supporting facilities. The detailed site preparation activities are 

presented below: 

Removal of Overburden 

This involves removing the waste material that often overlies a pit or quarry site using 

sizeable earth-moving equipment such as excavators, bucket loaders, dozers, and dump 

trucks. Granite resources within the waste (Spoils) are removed before excavation of 

the construction materials beneath it. 

The Drilling & Blasting Zone 

The Blasting Zone is the area where the granite is blasted. It is set a great distance from 

the production zone. Equipment used at the blasting zone includes drilling materials, 

compressors, excavators, and dump trucks. 

The process begins with a detailed three-dimensional survey of the quarry surface. This 

allows the mining engineer with expertise in blasting to design the blast and to plot 

where the holes should be drilled so that the blast can be carried out safely and 

efficiently. The survey will show if there are any bulges or hollows on the surface. A 

bulge will need more explosive than usual to ensure that it is completely fragmented 

and not left in place on the surface. Hollow areas require less explosive than normal. 

The placement of explosives is professionally planned to ensure that the necessary 

fragmentation of the rock is achieved with minimum environmental impact. 

Approval for blasting shall be obtained from the MSMD before quarrying activities, and 

there will be strict adherence to the specified principles detailed in the national laws and 

regulations as well as international best practices with reasonable precautions taken to 

ensure workers' and public safety as well as protection of properties. The explosives to 

be used for blasting shall be those specified by MSMD and will be securely stored in the 

magazines (away from the blasting area). 

The rock mass shall be drilled with a pneumatic crawler drill machine and pneumatic 

jackhammers capable of producing a drill hole diameter of at least 3 inches depending 

on the desired explosive consumption and a drill depth of at least 10 m and then charged 

with high and low explosives in the  most efficient method that will create a good 

fragmentation. Drilling cores will be carried out at the desired burden to  facilitate the 
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insertion of explosive (dynamite), which will be detonated to blast the rock material into 

large boulders. Figure 3.1 shows the blasting process. After developing a work 

programme, the quarry engineer shall fully ascertain the blast pattern, drilling diameter, 

depth, number, quantity of explosives, and spacing of blast holes. Blasted rocks from 

the project shall be gathered and loaded into the dumper trucks of at least 8-10 tons of 

boulders size by loaders. 

FACE SURVEY 

DRILLING THE SHORT HOLES 

 

CHARGING HOLES WITH EXPLOSIVES 

DETONATING THE EXPLOSIVES 

SHOT-PILE READY FOR LOADING 

 
Figure 3.1 Blasting Process 

Production  

In this area, the boulders derived from the quarry are broken down into rocks and 

chippings of varying sizes using sets of mechanical crushers. A network of conveyor 

belts transports the crushed and ground stones to a stacking area, segregated according 

to the dimensions of the chippings. The finished product is then transported offsite by 

bucket loaders and trucks. Figure 3.2 shows the crushing process. 
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Figure 3.2 Crushing Process 

CONSTRUCTION OF ANCILLARY FACILITIES 

Table 3.3 describes the Proposed Infrastructure to be provided within the site. 

Earthworks 

This will involve stripping topsoil, sinking foundational materials to support the plant, 

and filling with appropriate materials to the recommended level, which shall be carried 

out using excavators, bulldozers, tipper trucks, etc. 

Plant House 

This shall involve building the plant house with approved materials. The house shall be 

constructed to allow for proper ventilation. There shall be an emergency exit, and the 

floors shall be sufficiently concreted to support the quarry and the vibrations from the 
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plant operations. 

Plant Shelter Entrance 

This shall be constructed using foldable steel doors sufficiently raised for easy access by 

vehicles transporting the plant's materials. All site preparation and related activities shall 

be carried out within the limits of the acquired land, per Eso Terra Investment Limited 

Facility contractor specifications, and in line with regulatory requirements. 

Vehicle Parking Area 

This is where vehicles will be parked for usage as required, such as Tippers/Trucks and 

Cars. The vehicle park area is designed to accommodate about 25-30 vehicles with an 

approximate space of about 5 m by 7 m each. 

Other Structures 

Borehole: To meet the site's water requirements, a borehole will be drilled, a 10,000-

litre water storage overhead tank will be installed, and a 500 kVa generator will be 

stationed to pump water to the overhead tank. 

Mini Canteen: This is to serve as a food outlet for the quarry workers. 

Measuring Scale: This is where trucks will be measured to ascertain their appropriate 

tonnage capacity and weight material in the truck. 

3.3.3 Quarry Operation Phase 

The quarrying operations proposed will include both Machine and Manual Operations. 

The quarry production/excavation activities and spatial arrangements will consist of 

drilling, blasting, a crushing unit, a haulage road within the quarry pit, a workshop, an 

administrative office, and other structural units. Table 3.4 shows the equipment to 

be used to achieve the quarry operation. 

The rock excavation approach envisaged in this project shall be the conventional 

quarrying process where rock breakage is achieved through the mechanical action of 

explosives on rock using the most efficient methods. 
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Table 3.3 Proposed Infrastructure 

SN INFRASTRUCTURE PURPOSE 

1 Explosive Magazines Explosive material storage 

2 Rock crushing facility Process of rock crushing to standard aggregate sizes 

3 Workshop For maintenance and repairs of quarry machines 

4 Offices For administration of the site 

5 Stores Safekeeping of spare parts and other items 

6 Weighing bridge For determination of weights of crushed materials 

7 Ground level fuel 

dump and bond wall 

For storage of diesel and Petrol (22,000 Litres) 

8 Entrance gate To control the movement of persons and material as well 

as security concerns. 

Table 3.4 Equipment Selection 

SN EQUIPMENT USES 

1 Air drill machine For drilling of blast holes into rock 

2 Air compressor To power the air drill machine 

3 Excavators This is for loading blasted rocks into trucks, digging 

earth, etc. 

4 Front-loaders This is for loading crushed rock into trucks and 

cleaning the yard. 

5 Dump trucks For conveying blasted and crushed rock to crushing 

plants and material stockyards, respectively 

6 Hydraulic Hammer For breaking of boulder rock to crushable sizes 

7 Bulldozer For clearing site 

8 Crushers Disintegration of rock boulders into desired 

aggregates  
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Figure 3.3 Layout of the Proposed Quarry Facility  

3.4 Proposed Crushing and Power Machinery 

A crushing plant capable of producing between 200-250 tph is considered. 

The primary section of the plant will be made of: 

¶ 200-250 tons per hour 

¶ Primary feeder of 60 m3 

¶ Waste and discharge conveyors 

¶ Secondary section of plants will be made of: 

¶ 48ò cone crusher 

¶ 36ò cone crusher 

¶ Screening Machines 

¶ Assorted sizes of conveyors. 

The 500 kVa power generating plant is considered to power the entire crushing plant. 

Internal zoning shall provide a buffer to conditioned spaces for unfavourable 

orientations. Externally, trees shall be planted to provide good scenery, improve the land 
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scarping, and serve as a buffer for dust particles and wind. 

3.5 Commissioning Plan 

Commissioning comprises a series of checks and tests of equipment. The various tests 

are highlighted below: 

¶ Completion check - The technician responsible for inspecting the plant for 

Completion of Plant Construction will ensure that all parts are installed. 

¶ Finishing off the work - Confirm that all installation works have been finished 

¶ Safety aspects - Confirm that all protection equipment has been installed. 

¶ Site preparedness - Confirm the site is clean of debris and safe for work 

¶ Mechanical test -  All mechanical parts of the plant will be started, and the 

responsible personnel will inspect the plant for the smooth operation of each piece 

of equipment, the function of logical circuits and the function of safety circuits 

¶ The quarry shall be started, and the responsible personnel shall inspect the 

quarry for the proper function of the quarry and smooth throughput of materials 

through the various machinery. 

The Quarry commissioning process will extend over many days as individual 

components, subsystems, and systems are checked for correct functionality. The quarry 

plants shall be maintained periodically, including a structural integrity test for the 

crushing plants. The mechanical devices shall be maintained based on the 

manufacturer's specifications. 

3.6 Plant Closure / Decommissioning 

The FMEnv Guidelines and MSMD for decommissioning quarry plants shall be employed 

to decommission the Quarry Plant. All mechanical, electrical, and civil works shall be 

effectively demobilised, and the unit shall be adequately uninstalled and securely sealed. 

All supporting infrastructure shall be demobilised from the site. 

Appropriate warning signs shall be implemented to prevent people from tampering with 

the sealed Unit and its infrastructure. The necessary areas shall be re-vegetated with 

indigenous plant species. The abandoned plant shall be regularly inspected to ensure 

compliance with the decommissioning and abandonment plan.  
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Decommissioning planning will starts at least three years before the end of quarry 

operations.  

¶ The decommissioning process shall be done following local regulations and 

international best practices. 

¶ The quarry operator shall engage with local communities and stakeholders 

throughout the decommissioning process 

¶ The decommissioning plan shall include provisions for ongoing environmental 

monitoring and maintenance.  

¶ The quarry operator shall ensure the site is safe and secure during and after 

decommissioning. 

The timeline for the decommissioning of the quarry project includes the following:  

Stage 1:  

× Quarry operations cease 

× Equipment and machinery removal 

× Initial site clearing and remediation  

Stage 2:  

× Environmental monitoring and reporting 

× Rehabilitation and reclamation of quarry pits and haul roads  

× Revegetation and reforestation of disturbed areas 

Stage 3:  

× Continued environmental monitoring and reporting  

× Completion of final rehabilitation and reclamation works  

× Site inspections and audits 

Stage 4:  

× Long-term environmental monitoring and maintenance  

× Ongoing rehabilitation and reclamation as needed 

× Final closure and handover to local authorities or landowners 
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Stage 5 - Post -closure:  

× Ongoing environmental monitoring and maintenance 

× Periodic site inspections and audits 

× Implementation of post -closure management and monitoring plan 

3.7 Project Schedule  

Quarry development activities require adequate resources in workforce, machinery, and 

capital. Careful planning and timely deployment of sufficient funds to acquire needed 

resources are paramount for successful project implementation. The proposed quarry 

will be operated as a construction project quarry as was nurtured to support the Kano-

Maradi Rail Line. This quarry operation is scheduled to commence immediately after the 

quarry lease is issued by the Ministry of Solid Mineral Development (MSMD) Abuja and 

subsequently approval o f environmental clearance by the FMEnv and the EPRP, CDA 

by MSMD. Quarry development schedules are presented in Table 3.5. 

Table 3.5 Project Schedule 

 Timing 

Project Months   

Phases 1 2 4 3 5 6 7 8 9 10 11 12 
10 2 

Years Month 

December 2022- 
Mobilisation                

Jan-23 

December 2023-June 
2023 

Site Preparation                     

June 2023- Dec 2023 
Quarry Plant 
Construction 

                       

2023-2030 
Operation and 
Maintenance 

                 

January- March 2031 
Decommissioning 
and 
abandonment 

                            

 

3.8  Quarry  Waste  and  Proposed  Management  Method  

Tables 3.6 and 3.7 show the type of waste that will be generated in the Eso Terra 

Quarry sin Hugungumai 34082QLS in Kunchi LGA and the proposed management 

methods.  
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Table 3.6 Waste Types & Quantities - Pre-Operational Stage 
WASTE TYPE SOURCE(S) MANAGEMENT METHOD ESTIMATED 

QUANTITY 
Cleared vegetation Clearing site for 

quarry access roads 

and site 
infrastructure 

¶ Reusing vegetation 
waste on site for 
rehabilitation, 
landscaping, and erosion 
control was possible. 

¶ About 50m3 

Excavated waste (soil 
and overburden) 

Excavation for quarry, 
roads, and site 
infrastructure 

¶ Excessive material is 
used to reclamation 
deep gully areas within 
the Hugungumai area.  

¶ 2000m3 

Concrete Site infrastructure 
area 

¶ Minimize waste by 
producing or procuring 
only the amount 
required.  

¶ All excess concrete will 
be returned to the point 
of supply. 

¶ Less than 50m3
 

Scrap metal Site infrastructure 
area 

¶ Segregation and 
collection on site. 

¶ Transportation off-site 
by a waste contractor for 

off-site recycling. 

¶ Variable. 

Paints and resins Site infrastructure 
area and workshop 

¶ Minimise waste by 
procuring only the 
amount required. 

¶ Collect on-site and store 
in a segregated covered 
area.  

¶ Transport from the site 
by a Licensed, regulated 

waste transporter for 
disposal at a licensed 
facility. 

¶ Variable 

Waste oil and containers 
(Regulated   waste) 

Workshop ¶ Collected, labelled, and 

stored separately on-
site in a bunded tank. 

¶ Transported from the 
site by a licensed waste 

transporter to a licensed 

facility for recycling. 

¶ Variable 

General wastes 
putrescible and organic 

Workshop and offices ¶ Putrescible waste will be 
stored in a sealed and 
covered bin and 
disposed of off-site 
weekly to minimise the 
attraction of vermin and 
pests. 

¶ Less than 30m3 

bin per week 

General waste, including 
plastics, packaging, and 
materials 

All site operations 
¶ General waste will be 

taken off-site for 
disposal at a 
government-approved 
waste facility.  

¶ Collection and 
segregation of recyclable 
waste on site. 

¶ Transportation from the 
site by a licensed waste 

¶ Approximately 
One 5m3 bin 
per week 
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transporter to a licensed 

facility for recycling. 

Sewage treatment sludge 
(Regulated waste) 

All site operations ¶ Wastes will be collected 
in septic tanks, treated in 
an on-site Package 
Treatment Plant with the 
produced waste sludge 
and disposed of at a 
landfill facility approved 
by the Kano state 
government. 

¶ Portable toilets are 
proposed before 
construction of the 
Package Treatment 
Plant. 

¶ Waste removed from the 
site by a licensed 

contractor. 

Variable depending on 
the workforce 

 

Table 3.7 Waste Types & Quantities ï Operational Stage 
WASTE TYPE SOURCE(S) MANAGEMENT METHOD ESTIMATED  

QUANTITY 

Oily sludge, 
absorbent, degreaser, 
grease, oily rags, and

 oil filters 
(Regulated waste) 

Workshop 
¶ Collected on-site and transported off-site 
by a licensed, regulated waste transporter 

to a licensed facility for recycling, 
treatment, and disposal.  

Variable 

Waste oil and 
Containers Workshop 

¶ Drained on-site with collection drums 
transported off-site by the waste 
contractor for off-site re-use, recycling, or 
disposal. 

Approx. 5,000 
litres per year 

Scrap metal 
Site 
infrastructure 

areas 

¶ Segregation and storage on-site in 
open storage bins. 

¶ Transportation off-site by a waste 
contractor for off-site recycling. 

Variable 

General wastes ï
Putrescence and 
organic 

Workshop and 
offices 

¶ To minimise the attraction of vermin and 
pests, putrescence waste will be stored in a 
sealed and covered bin and disposed of off-

site weekly.  

Approx. one 
3m3 bin per 
week 

General wastes - 

plastics 

Workshop and 
offices 

¶ Collection on-site and stored in a 
segregated area.  

¶ Transportation from the site to a 

government-approved waste facility. 

Less than 1 m3 

per week 

Explosives Quarry Pit ¶ No waste explosives produced on site. Nil (all used on 

site) 

Recyclable waste - 
paper, cardboard, 
plastics, glass, and 
aluminium cans 

Workshop and 
offices 

¶ Collect recyclable products segregated 
according to Eso Terra Quarry Limited 
recyclable material collection 
arrangements in appropriate containers. 

Variable 

Diesel & solvents 

(Regulated waste) Workshop 
¶ Recycle through an approved licensed 
waste collection agency. Variable 
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WASTE TYPE SOURCE(S) MANAGEMENT METHOD ESTIMATED  
QUANTITY 

Hazardous waste 
paints and resins 
(Regulated waste) 

Workshop ¶ Collection on-site and stored in a 
segregated area. 

¶ Transported off-site by a licensed, 
regulated waste transporter to a licensed 
facility for treatment and disposal 

Variable 

Tyres 
(Regulated waste) 

Workshop. ¶ But not always; truck tyres can be re-
trodden. Earthmover tyres can be re-used 
as bunding around the site.  

¶ Light vehicle tyres will be stored on-site and 
transported from the site by the supplier or 
a licensed, regulated waste transporter to a 
licensed facility for recycling or disposal. 

Variable 

Vehicle batteries 
(Regulated waste) 

Workshop 
¶ Dead batteries shall be removed from the 
site by the battery supplier. Batteries not 
removed by the supplier shall be stored on-
site for collection and disposed of as 

regulated waste by a certified regulated 
waste contractor. 

Approx. 50   per 
Year 

Sewage waste and 
sludge 
(Regulated waste) 

Workshop and 
offices 

¶ Wastes will be treated in an on-site 
septic tank, pre-treated, and disposed of 
at a landfill facility approved by KNSG. 

Approx. 1,500 
litres per annum 

Crusher lubricants 
(Regulated waste) 

Crusher ¶ Collected on-site and transported off-site 
by a licensed, regulated waste transporter 
to a licensed facility for recycling, 
treatment, and disposal. 

Approx. 2,750 
litres per annum 

Heavy Mobile 
Equipment (HME) 
Lubricants 
(Regulated waste) 

Heavy Mobile 
Equipment 

¶ Collected on-site and transported off-site 
by a licensed, regulated waste transporter 
to a licensed facility for recycling, 
treatment, and disposal. 

Approx. 3, 000 
litres per   annum 

Crusher wear liners 
(Cast manganese 
steel)  
(Regulated waste) 

Crusher ¶ Collected on-site and transported off-site 
by a licensed, regulated waste transporter 
to a licensed facility for recycling, 
treatment, and disposal. 

Approx. 15 
tonnes per 
annum 
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CHAPTER FOUR  

DESCRIPTION OF THE ENVIRONMENT  

4.1  General  

This chapter provides a comprehensive overview of the study approach and field 

methodology for the Environmental Status Report studies. It also details the current 

environmental conditions of the project site, Hugungumai, in Kunchi Local Government 

Area of Kano State. The results presented here are the culmination of meticulous field 

and laboratory work conducted with the approval of FMEnv, covering a single-season 

(Dry season) sample for the environment's physical and biological components. This 

thorough approach ensures the accuracy and reliability of the data. 

The human and health issues discussed are based on analysing responses and 

occurrences from literature, checklists, and Focus Group Discussions. 

4.2  Baseline  Study  Methodology  and  Chain  of  Custody  

The approach was to gather ecological baseline data from desktop, field and laboratory 

studies, interviews and consultations with the relevant stakeholders, individuals, and 

communities. This inclusive approach ensures that the baseline status of the 

environment of the project area is accurately established, considering all perspectives. 

The project's potential environmental impacts are measured, mitigative measures are 

proposed, and an Environmental and Social Management Plan (ESMP) is rightfully  

developed. Field assessments included but were not limited to the following:  air, water, 

and soil quality assessment, vegetation mapping and characterisation (including health 

status), animal resources, socio-economic/social assessment, and health impact 

assessment, which were adequately addressed. 

Flora and fauna were identified through visual observations, hearing animal calls, and 

examining footprints, remains, etc. These are followed by interpretations and  

discussions of results and a report  on the flora and fauna species in the area. 
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The socio-economic studies were carried out with great care and consideration, ensuring 

that the concerns of the communities were heard and addressed. This involved 

interviews, consultations, and the issuance of questionnaires to the people of the 

communities, as well as visits to public places such as markets, schools, and other 

sensitive receptors in and around the project area. The field assessment/Data gathering 

runs from 7 November 2022 to 20  November 2022 for only one season. 

Details of the methodology are as follows: 

4.2.1 Methodology Used for the Socioeconomic Study  

Field survey to identify all stakeholders that are directly or indirectly impacted by the 

proposed project; Focus Group Discussion (FGD) with proposed project affected 

communities; Personal observations; In-depth interview with community leaders of  the 

identified communities (women leaders, religious leaders and youth leaders) the 

artisanal miners; this provides a vertical depth knowledge on the likely socio -economic 

impacts of the proposed project; Structured questionnaire to collect the baseline 

information and  community members perceptions of the proposed project (Crewell, 

2003; Bernard, 2011; Akpabio, 2013). 

A simple random sampling technique was used to administer the questionnaire and 

enumerate the combination of socio-economic characteristics. Population estimation 

was based on a questionnaire survey and projection from 2006 census figures by the 

National Population Commission (NPC). The sample size for this study will be extracted 

from the sample size table developed by Dillman (2007) and Salant and Dillman (1994).  

An estimated forty (40) people of indigenes, residents, women, men, and  youths were 

randomly interviewed. Thirty (32) questionnaires were distributed, filled , and retrieved. 

This was done to validate and complement the information given by the general 

respondents. 

4.2.2 Literature  review  

Literature relevant to the study area was reviewed, including relevant literature on 

water, air, soil, noise, climate temperature, humidity, rainfall, topography, geology, 

hydrogeology, ecology, and the socioeconomics of the communities. The aim was to 

identify the composition of the flora and  fauna and understand features peculiar to the 
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project area. 

4.2.3   Field  Survey  

The field data and sample collection involved are presented on which was aimed at:  

¶ Identification  of sensitive receptors around the project site. 

¶ Reconnaissance visits to understand the peculiarity of the project site. 

¶ Identification  of ecologically sensitive areas and important  species of flora 

and fauna present. 

¶ Identification  and marking of sampling points. 

¶ Analysis of project activities and their interactions with environmental 

components such as soil, water, flora, and fauna. 

¶ Collection of relevant samples in and around the project site. 

4.2.4 Methods  of  Sample  Data  Collection  

Water and soil samples were collected on the 8th ï 10th of November 2022 from different 

points in the study area and  taken to the laboratory for analysis. The geographic 

coordinates of the sampling points were taken accordingly. Air quality and noise level 

assessment was done in 11 locations plus a control. Soil samples were from 11 

locations plus control. Surface water sample collection from 2 different  quarry pits 

located within the project  area. Underground water sample collection from a well in the 

Hugungumai community. 

The samples were taken to the Kano State Ministry of Environment laboratory for 

analysis. On-site assessment of the physical, chemical, geological, topographical as 

well as     geophysical conditions and positions of the study area were conducted as follows: 

Noise  levels  

Noise levels were measured using the Dosimeter. The noise levels were measured at 

various points and elevations in the study area. 

Decibel (Sound Level Meter): This instrument has three measuring ranges (30-80, 50-

100, 80-130). After powering on the unit, a proper measuring range is selected by 

pressing the Range Button. The instrument is held at a height of about 3m above ground 

level so that the  microphone sensor measures the noise level, and the sound level value 
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(dB (A)) will be  displayed on the LCD (Light Crystal Diode). 

Noise, vibration detection, and air sampling  were done using their meters. These 

detection meters are powered and handheld. A steady digital reading display on the 

screen marks the specific parameter value. Soil and water samples were collected in 

specified well-labelled containers and stored under proper conditions before being 

transported to the lab for analysis. Colorimetric  and titrimetric  techniques were used 

to test for the concentrations of various metals and inorganic and organic elements 

while adopting the American Public Health Association (APHA) standard method. 

Air  quality  

Air quality analysis was carried out at various locations in the study area using a  hand-

held Crowcon multi-gas air quality meter. 

Gasman (Crowcon Detection Instrument ) is an intrinsically safe personal gas 

detector designed to warn the user of dangerous conditions in the immediate vicinity. It 

monitors flammable gases, oxygen enrichment, and other toxic gases. With the unit 

placed in normal air (site of visit), the swit ch is turned on to the GAS position and ready 

for use. The reading is in ppm (parts per million) for all the gases measured. 

Haz-Dust  Particulate  Monitor : This potable direct-reading particulate monitor 

uses infrared electromagnetic radiation to  sense airborne particles. The sensing method 

is traditionally referred to as near-forward light  scattering. The mass concentration 
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readout is expressed in milligrams per cubic meter (mg/m 3). The unit is held in the 

palm, so the display faces up. Plate  4.1  

Plate  4.1.  Onsite  Air  Quality  and  Noise  Level  Assessment  (Field,  2022)  

Water  Samples  

Water samples were collected from 2 quarry pits within  the site (Surface) and one 

borehole from Hugungumai Community using sterilised bottles. pH values were 

measured on-site with a pH meter. Temperature and Total Dissolved Solids (TDS) were 

also measured on-site using their  respective meters. The sulphates, nitrates and 

phosphorus analyses were carried out using appropriate test kits, while an Ion Meter 

was used to detect and analyse compounds such as ammonia. Plates  4.2 and 4.3  

 
Plate  4.2 In situ  Water  Quality  Test  for  The Surface  Water  Sample  Within  the  Site 
(Field Work,  2022)  
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Plate  4.3  In situ  Water  Quality  Test  for  the  Well  Water  Sample  within  
Hugungumai  Community (Field,  2022)  

Soil  Samples  

Soil samples in the study area were collected and analysed using suitable laboratory 

instruments for pH, temperature, TDS, etc. Plate  4.4  

 
Plate  4.4.  Soil  Sampling  and  Labelling  Within  the Site  (Field,  2022)  

4.2 .5   Preservation  and  Transfer  of  Samples  

The DPR-recommended methods of sample preservation shown in Table 4.1 below were 

adopted. Samples were transferred into proper preservation containers and transported 
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to the Kano State Ministry of Environment Pollution Control laboratory , where they were 

placed in freezers for analysis. These freezers were set to recommended temperature 

levels and in the refrigerator for microbiological analysis.  Table 4.2 presents the 

Summary of Analytical Methods and Equipment Used in Laboratory Analysis of Soil and 

Water Analysis. 

Table 4.1: DPR  Recommended Preservatives  for Various Constituents Used  by  the  
Laboratory.  

SN PARAMETER REQUIRED  

VOLUME 
(ml)  

CONTAINER  PRESERVATION  MAXIMUM  

HOLDING  
PERIOD  

1 PH 35 P, G Cool 4oC Detect On-site 6 Hours 

2 Electrical Conductivity 100 P, G Cool 4oC 24 Hours 

3 Colour 50 P, G Cool 4oC 24 Hours 

4 Odour 200 P, G Cool 4oC 24 Hours 

5 Turbidity 100 P, G Cool 4oC 7 Days 

6 Total 
(TDS
) 

Dissolved Solids 50 P, G 
Filter on site 

24 Hours 

Cool 4oC 

7 
Total 
(TSS) 

Suspende
d 

Solids 
50 P, G Filter on site 6 Months 

8 Total Hardness 100 P, G Cool 4oC HNO3 to PH<2 7 Days 

9 Acidity and Alkalinity 100 P, G Cool 4oC 24 Hours 

10 Salinity as CI 50 P, G None Required 7 Days 

11 
Chemical Oxygen 
Demand (COD) 50 P, G 2ml H2SO4 per litre 7 Days 

12 
Biological Oxygen 
Demand (BOD) 1000 P, G Refrigeration at 4oC 6 Hours 

13 Surfactants as (MB AS) 250 P, G Cool 4oC 24 Hours 

14 Dissolved Oxygen (DO) 300 G only Detect on site 
No 
Holding 

15 Ammonia 400 P, G Cool 4oC H2SO4 to PH<2 24 Hours 

16 Oil & Grease 1000 G only Cool 4oC H2SO4 or HCL to 

PH<2 

24 Hours 

17 Nitrate (NO3) 100 P, G Cool 4oC H2SO4 to PH<2 24 Hours 

18 
Sulphate (SO4)  2 50 P, G Cool 4oC 7 Days 

19 
Carbonate (CO3) free 

CO2 & HCO3 
- P, G - - 

20 Cyanides 500 P, G Cool 4oC NaOH to pH 12 24 Hours 

21 Phosphorus - - 40mg, HgCl2 per litre 4oC 7 Days 

22 Phenolics 500 G only 
Cool, 4oC, H2PO4 to 
pH<4.1g CuSO4/litre  

24 Hours 

23 Chromium 100 P, G HNO3 to pH<2 - 

24 Arsenic 100 P, G - 6 Months 

25 Cadmium 100 P, G - 6 Months 

26 Cobalt - P, G - 6 Months 

27 Copper - P, G - 6 Months 

28 Iron  - P, G - 6 Months 
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29 Mercury 100 P, G Filter, HNO3 to pH<2 
38 Days 

(Glass) 

30 Lead 100 P, G HNO3 to pH<2 6 Months 

31 Nickel 100 P, G - 6 Months 

32 Zinc 100 P, G - 6 Months 

33 Vanadium 100 P, G - 6 Months 

34 Calcium 100 P, G None Required 7 Days 

35 Magnesium 100 P, G - 6 Months 

Where P =  Plastic and G =  Glass 

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

SN Parameters  Determined  Equipment/Technique  

1 pH Jenco UC meter 6100 

2 Temperature Jenco UC meter 6100 

3 Conductivity, µS/cm Hanna H1 

4 Salinity % or ppt Salinometer 

5 Dissolved Oxygen, mg/l DO meter, wrinklerôs 

6 Transparency (m) Secchi disc 

7 Grain size Granulometry and sedimentation 

8 BOD5 mg/l Hach BOD track 

9 NH4 mg/l Nesslerôs reagent 

10 NO3 mg/l Phenol disulphuric acid 

11 PO4 mg/l Colorimetry with molybdenum blue solution 

12 SO4 mg/l Turbidometry and photometry 

13 THC mg/l Capillary GL 

14 Aliphatic and Aromatic mg/l GC-MS 

15 TOC % Graphite furnace and gravity 

16 N% Graphite furnace and gravity 

17 TDS mg/l Gravimetry after drying to constant weight 

18 TSS mg/l Gravimetry after drying to constant weight 

19 Heavy Metal mg/l or ppm AAS, UNICAM 939, after digestion 

20 Soil Moisture Content % Gravimetry after drying to constant weight 

21 Soil permeability Falling head permeability test 

22 Exchangeable cations mg/l AAS, after digestion 

4.2.6  Sampling  Points  

The sampling was designed to comprehensively capture all the environmental/ecological 

components peculiar to the project site. The spatial boundaries for the field study  and 

sampling were a 600m radius, while that of the socioeconomic survey was a 2km radius. 

The description is highlighted below. Figure 4.1 shows the sample location distribution 

within the quarry lease area for air quality and noise level obtained at the exact locations 

except for water,  which has distinct sampling points. Tables 4.10, 4.11, and 4.12 
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show sampling coordinates and the sample analysis results carried out in the 

laboratory . 

Below is the summary of the samples collected: 

¶ Air quality assessment in 11 locations plus a control location in and around 

the project  site. 

¶ Noise level assessment in 11 locations plus control in and around the 

project site. 

¶ Soil sample collection from 11 locations plus control in and around the project  

site {encompassing Topsoil and Subsoil}. 

¶ Surface water sample collection from 2 different  quarry pits located within 

the project  area 

¶ Underground water sample collection from a well in Hugungumai community.  
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Figure 4.1 Map Showing the Location of Sampling Points within the Project  Area  
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4.3  Regional  Climate/Meteorology  

The study area is in the semi-arid climatic zone of Nigeria and is characterised by two 

distinct seasons: the hot, dry season and a cool, rainy season. Nigeriaôs climate is 

characterised by the hot and wet conditions associated with the movement of the Inter -

Tropical Convergence Zone (ITCZ) north and south of the equator. This Inter -Tropical 

Convergence Zone (ITCZ) appears as a band of clouds, usually thunderstorms, that 

circle the globe near the equator.  Nigeria is located just north of  the equator. 

The project area is within the tropics , dominated by two contrasting seasons: dry and 

wet (rainy) seasons. The two-season regimes depend on the two prevailing air masses 

blowing across the country at various times of the year:  the south-westerly humid 

maritime air mass blowing from across the Atlantic and  the north-easterly air mass of 

Saharan origin, i.e., Harmattan. 

Kunchi's wet season is oppressive and mostly cloudy; the dry season is partly cloudy 

and hot year-round. Over the year, the temperature  typically varies from 13.89°C to 

38.89°C and is rarely below 11.67°C or above 41.11°C. 

Sunshine  

The general pattern of sunshine hours in Nigeria is lowest in the coastal areas and 

highest in the extreme northeast. The lower sunshine hours in the south are due to the 

more significant cloudiness and rainfall characteristic of the southern part of the country. 
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Figure  4.2: Average Annual Sunshine within the Project Region (World  
Meteorological  Organization (WMO)  2022)  

The length of the day in Kunchi does not vary over the year, staying within 51 minutes 

of 12 hours throughout.  In  2022, the shortest day is December 21, with 11 hours and 

24 minutes of daylight; the longest is June 21, with 12 hours and 52 minutes of daylight. 

The earliest sunrise is at 6:00 AM on May 31, and the latest sunrise is 53 minutes later 

at 6:53 AM on January 25. The earliest sunset is at 5:57 PM on November 19, and the 

latest sunset is 59 minutes later at  6:56 PM on July 10. average annual sun hour ranges 

from less than 200-over 300 hours, while the average annual Sundays fall below 100 

hours. Figures 4.2 and 4.3 
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Figure  4.3 Average  monthly  sun  hours  and  sun  day  (WMO , 2022)  

Temperature  

The hot season lasts 2.5 months, between March and June, with an average daily 

elevated temperature above 98°F. The hottest month of the year in Kunchi is May, with  

an average high of 37.78°C and a low of 25.56°C. The cool season lasts 1.6 months, 

from December to January, with an average daily elevated temperature below 30.56°C. 

The coldest month of the year in Kunchi is  January. The average temperature in Kunchi 

ranged from 250C-35oC. Figures 4.4 and 4.5 
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Figure  4.4: Temperature  of  the  Project  Area  (WMO , 2022)  

 

Figure  4.5. Average  monthly  temperature  (WMO , 2022)  

 



ENVIRONMENTAL  AND SOCIAL  IMPACT  ASSESSMENT REPORT FOR THE PROPOSED QUARRY IN  HUGUNGUMAI  COMMUNITY,  
KUNCHI LGA,  KANO STATE 

82  | P a g e 

 

 

Atmospheric  Pressure  

Pressure is the weight of air on the ground. Variations in atmospheric pressure are  

closely related to air temperature, water vapour content and vertical and horizontal  air 

movements. Cool or chilly air subsides, increasing its pressure on the air and the earth 

beneath it, but warm air expands and rises relative to its surroundings, thus  decreasing 

pressure locally. May through August witnessed a rise in atmospheric pressure, with a 

gradual decline in September. The lowest recorded values occur from October to April. 

This corresponds to the rainfall pattern for those  months. The atmospheric pressure 

fluctuates between 1010mb to 1015mb. The  highest average pressure was recorded in 

the year 2016, and the lowest recorded in 2010  

Figure  4.6. Atmospheric  Pressure  within  the  Project  Region  (WMO , 2022)  

Relative  Humidity  and  Cloud  Cover  

Relative humidity is the ratio of water vapour in the air at a specific  temperature to the 

maximum amount the air can hold, expressed as a percentage. For example, a reading 

of 100 per cent relative humidity means that the air is saturated with water vapour and 

cannot hold any more, creating the possibility of rain. 
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We base the humidity comfort level on the dew point, as it determines whether  

perspiration will evaporate from the skin, thereby cooling the body. Lower dew  points 

feel drier, and higher dew points feel more humid. Unlike temperature, which  typically 

varies significantly between night and day, dew point tends to change more slowly, 

so while the temperature may drop at night, a muggy day is typically  followed by a 

muggy night. Kunchi experiences extreme seasonal variation in the perceived humidity.  

The muggier period of the year lasts for 5.9 months, from April to October, during  which 

time the comfort level is muggy, oppressive, or miserable at least 25% of the  time. The 

month with  the muggiest days in Kunchi is August, with 30.7 days that are  muggy or 

worse. The month with the fewest muggy days in Kunchi is December, with 0.0 days 

that  are muggy or worse. 

In  Kunchi, the average percentage of the sky covered by clouds experiences significant 

seasonal variation over the year. The more straightforward  part of the  year begins 

around November and lasts for 3.8 months, ending around March. The clearest month 

of the year in Kunchi is January, during which, on average,  the sky is clear, mostly clear, 

or partly cloudy 66% of  the time. The cloudier part of the year begins around March 

and lasts for 8.2 months, ending  around November. 

The cloudiest month of the year in Kunchi is May, during which the sky is overcast or 

mostly cloudy 67% of the time. The average cloud cover is below 50%, while the 

average annual humidity level runs between 50% and 200 % (Figure 4.7). 
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Figure  4.7. Relative  Humidity  and  Cloud  Cover  (WMO , 2022)  

Precipitation  and  Rainfall  

The study area is characterised by a short-wet season, with most rainfall between May 

and September. During this period, rainfall is a daily occurrence even though it rarely 

lasts long and is quite different from the regular  torrential rain known in wet tropical 

regions of the south. The average annual rainfall ranges from 100mm to 300mm in the 

study area. Historically, rainfall in the  region usually peaks in August with little or no rain 

between October and April, during which the climate is dominated by the harmattan 

wind blowing Sahara dust over the land. The dust dims the sunlight, lowering 

temperatures significantly and leading to dust disturbance,  especially in rural regions 

with unpaved road surfaces. 

A wet day has at least 0.04 inches of liquid or liquid -equivalent precipitation.  The chance 

of wet days in Kunchi varies very significantly throughout  the year. The wetter season 

lasts 3.6 months, from June to September, with a greater than  39% chance of a given 

day being a wet day. The month with the most wet days in  Kunchi is August, with an 

average of 23.2 days with at least 0.04  inches of precipitation. The drier season lasts six 



ENVIRONMENTAL  AND SOCIAL  IMPACT  ASSESSMENT REPORT FOR THE PROPOSED QUARRY IN  HUGUNGUMAI  COMMUNITY,  
KUNCHI LGA,  KANO STATE 

85  | P a g e 

 

 

months, from November to April. The  month with  the fewest wet days in Kunchi is 

September, with an average of 0.0 days with at least 0.04 inches of precipitation.  

Among wet days, we distinguish between those that experience rain alone, snow  alone, 

or a mixture of the two. The month with the most days of rain alone in  Kunchi is August, 

with an average of 23.2 days. Based on this categorisation, rain alone is the most generic 

form of precipitation throughout the year , with a peak  probability of 77% in August.  

Kunchi experiences extreme seasonal variation in monthly rainfall. The rainy period of 

the year lasts for 5.6 months, from April to  October, with a sliding 31-day rainfall of at 

least 0.5 inches. The month with the  most rain in Kunchi is August, with an average 

rainfall of  6.3 inches. 

The year's dry period lasts six months, from November to April. The  month with the 

least rain in Kunchi is January, with an average rainfall of 0.0  inches. The average annual 

rainfall ranges from below 100mm in 2022 to over  300mm in 2021 - figures 4.8 and 4.9 

Figure  4.8. Rainfalls  in  the  Project  Area  
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Figure  4.9 .  Average  Monthly  Precipitation  (WMO , 2022)  

Visibility  

Fogs form in the morning, impairing visibility to less than 10km. In  November and 

through February, the harmattan period, morning mist is usually prominent, with visibility 

as low as 4 miles and remaining below 6 miles for several days, thus constituting  a severe 

hazard to land and air transport.  Visibility, especially in the dry season, is foggy in the 

early hours and improves as the day progresses - figure 4.10 
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Figure  4.10 .  Average  Visibilities  in  the  Project  (WMO , 2022)  

Ultraviolet  Index  

The ultraviolet index, or UV Index, is an international standard measurement of the 

strength of sunburn -producing ultraviolet (UV) radiation at a particular place and time. 

Canadian scientists developed the scale in 1992, and the UN's World Health Organization 

and World Meteorological Organization adopted and standardised it in 1994. It  is 

primarily used in daily forecasts aimed at the public and is increasingly available as an 

hourly forecast. 

The UV Index is designed as an open-ended linear scale directly proportional to the  

intensity of UV radiation that  causes sunburn on human skin. For example, if a light-

skinned individual (without  sunscreen) begins to sunburn in 30 minutes at UV Index 

6, then that individual should expect to sunburn in about 15 minutes at UV Index 12 

ï twice the UV, twice as fast ( Table 4.3). The average annual UV index for  the project 

area ranged from +8 -+20  (Figures 4.11 and 4.12). 

https://en.wikipedia.org/wiki/Linearity
https://en.wikipedia.org/wiki/Proportionality_(mathematics)
https://en.wikipedia.org/wiki/Intensity_(physics)
https://en.wikipedia.org/wiki/Human_skin
https://en.wikipedia.org/wiki/Light_skin
https://en.wikipedia.org/wiki/Light_skin
https://en.wikipedia.org/wiki/Sunscreen
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Figure  4.11 .  Average  UV index of the  Project  area (WMO , 2022)  

Figure  4.12.  Monthly  UV Index (WMO , 2022)  
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Table  4.3. UV  Index Scale  
UV 

Index  Media  

graphic  

colour  

Risk  of  harm  

from  

unprotected  

sun  exposure  

for  the average  

adult  

Recommended  protection  

0.0ï2.9 Green "Low" A UV Index reading of 0 to 2 means low danger from the 

sun's UV rays for the average person. 

Wear sunglasses on bright days. If you burn easily, cover up 

and use broad-spectrum SPF 30+ sunscreen. Bright surfaces 

like sand, water, and snow will increase UV exposure. 

3.0ï5.9 Yellow "Moderate" A UV Index reading of 3 to 5 means a  moderate risk of 

harm from unprotected sun exposure. 

Stay in the shade near midday when the sun is strongest. Wear 

sun-protective clothing, a wide -brimmed hat, and UV-blocking 

sunglasses outdoors. Use broad-spectrum SPF 30+ sunscreen 

every 2 hours, even on cloudy days and after swimming or 

sweating. Bright surfaces like sand, water, and snow will 

increase UV exposure. 

6.0ï7.9 Orange "High" 
A UV Index reading of 6 to 7 means an elevated risk of harm 

from unprotected sun exposure. Protection against skin and 

eye damage is needed. 

Reduce time in the sun between 10 a.m. and 4 p.m. If  

outdoors, seek shade and wear sun-protective clothing, a 

wide-brimmed hat, and UV-blocking sunglasses. Use broad-

spectrum SPF 30+ sunscreen every 2 hours, even on cloudy 

days and after swimming or sweating. Bright surfaces like 

sand, water, and snow will increase UV exposure. 

8.0ï10.9 Red "Very high" 
A UV Index reading of 8 to 10 means a remarkably elevated 

risk of harm from unprotected sun exposure. Take extra  

precautions because unprotected skin and eyes will be 

damaged and can burn quickly. 

   Minimise sun exposure between 10 a.m. and 4 p.m. If  

outdoors, seek shade and wear sun-protective clothing, a 

wide-brimmed hat, and UV-blocking sunglasses. Use broad-

spectrum SPF 30+ sunscreen every 2 hours, even on cloudy 

days and after swimming or sweating. Bright surfaces like 

sand, water, and snow will increase UV exposure. 
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11.0+  Violet "Extreme" A UV Index reading of 11 or more means an extreme risk of 

harm from unprotected sun exposure. Take all 

precautions because unprotected skin and eyes can burn 

in minutes. 

Try to avoid sun exposure between 10 a.m. and 4 p.m. If  

outdoors, seek shade and wear sun-protective clothing, a 

wide-brimmed hat, and UV-blocking sunglasses. 

Use broad spectrum SPF 30+ sunscreen 

every 2 hours, even on cloudy days and after swimming 

or sweating. Bright surfaces like sand, water and 

snow will increase UV exposure. 

 

Wind  Speed  

Wind speed describes how fast the air is moving past a certain point. This may be  

averaged over a given unit of time, such as miles per hour or an instantaneous speed, 

reported as a peak wind speed, wind gust or squall. Wind direction  describes the 

direction on a compass from which the wind emanates, for instance,  from the North or 

the West. Wind speed and direction are essential for monitoring and predicting weather 

patterns and global climate. Wind speed and direction have numerous impacts on 

surface water. These parameters affect rates of evaporation, mixing of surface waters, 

and the development of seiches and storm surges. Each of these processes has 

dramatic effects on water quality and  water level. 

Wind speed is affected by several factors and situations, operating on varying  scales 

(from micro to macro scales). These include the pressure gradient, Rossby waves and 

jet streams, and local weather conditions. There are links between wind speed and wind 

direction, notably with the pressure gradient  and terrain conditions. Pressure gradient is 

a term that describes the difference in air pressure between two  points in the 

atmosphere or on the surface of the Earth. It is vital to wind speed  because the more 

significant the pressure difference, the faster the wind flows (from the  high to low 

pressure) to balance out the variation. The pressure gradient influences wind direction 

when combined with the Coriolis Effect and friction . The wind experienced at any given 

location depends highly on local topography and other factors, and instantaneous wind 

speed and direction vary more widely than hourly averages. 

The average hourly wind speed in Kunchi experiences significant seasonal variation over 

the year. The windier part of the year lasts 7.8 months, from  November to July, with 

https://en.wikipedia.org/wiki/Jet_stream
https://en.wikipedia.org/wiki/Wind_direction
https://en.wikipedia.org/wiki/Wind_direction
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average wind speeds of more than 6.3 miles per hour. The windiest month of the year 

in Kunchi is January, with an average hourly wind speed of 8.4 miles per hour. The calmer 

time of year lasts for 4.2 months, from July to  November. The calmest month of the 

year in Kunchi is September, with an average hourly wind speed of 4.3 miles per hour. 

The average wind speed runs from 7kmph to over 25kmph. Figures 4.13 and 4.14 

 
Figure  4.13  Wind  Speed  in  the  Project  Area  {Source:  (WMO , 2022)  

 

Figure  4.14  Monthly  Pressure  in  Kunchi (WMO , 2022 ) 
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4.4  Topography  

Topography describes the configuration of a surface, including its relief and the  position 

of its natural and man -made features. In a broader sense, topography is  concerned with 

general local detail, including relief, vegetative and human -made features, and even 

local history and culture. For this study, topography specifically involves recording relief 

or terrain, the  surface's three-dimensional quality, and identifying  specific landforms. 

The topography of the northern terrain of the project area is higher than that of  the 

southern part, and the ground elevation could be up to 519m. It crosses the 

geomorphic units of fluctuating hilly regions, erosion plains, and denudation 

areas from south to north . The elevation in the southern part gradually increases 

towards northern Kano. 

The terrain fluctuates wildly, and areas of the upland plain serve as caps for regolith 

hills, e.g., Gwauron Dutse and Dala hills. A narrow strip of the Chad Formation occurs 

to the east. In  height, the relief ranges from lower plains (500m)  to highlands of more 

than 1,000m above sea level. 

The topography within 2 miles of Kunchi is flat,  with a maximum elevation change of 85 

feet and an average above-sea level of 1,365 feet.  Within 10 miles is a flat (358 feet). 

Within 50 miles, it  contains only modest variations in elevation (1,791 feet). The area 

within 2 miles of Kunchi is covered by cropland (78%), within  10 miles by cropland 

(76%),  and within 50 miles by cropland (71%)  and grassland (14%).  

The relief of Kano State is undulating and flat in some parts;  i t  is about 400 to 550 

meters above sea level. 

Several manmade lakes such as Tiga, Challawa Gorge, Gari, Jakara, Watari, Guzuguzu, 

Kafin Chiri, Dudurun Gaya, Hugungumai and Bagauda have been constructed to improve 

portable water supply to towns and villages and to provide  water for irrigation. Dam 

construction has resulted in the drying out of downstream  fadama lands. Overgrazing 

of fadamas "results in soil compaction and reduces vegetation cover, leading to 

increased surface runoff in the wet season and reduced water holding capacity of the 

soils." Wind erosion of surface soil is common. The topography of the project area 

ranges from 470m-514m above sea level (Figures 4.15 and 4.16). The topography of 
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the project area is flat with few  dots of granitic outcrops. Rocks in the area are poorly 

exposed and are as high as 389m above sea level in some places, especially in the 

central area where the main quarry is proposed. The drainage system in the area is 

usually marked by the proliferation of smaller streams that dry for many months, 

especially from October to May. A significant water collection point is the Kunchi Dam, 

built by the Kano State government in the 1970s for  irrigation and animal feeding. 

 

Figure  4.15  Topography  Map  of  Kunchi  (Source:  ArcGIS  online  ESRI)  

Figure  4. 16  Topography  Map  of  Hugungumai  (Source:  ArcGIS  online  ESRI)  

4.5  Geology  

The Nigerian basement complex forms part of the Pan-African mobile belt and lies 

between the West African and Congo Cratons and south of the Tuareg Shield. It is  
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intruded by the Mesozoic calc-alkaline ring complexes (Younger Granites) of the Jos 

Plateau and is unconformably overlain by Cretaceous and younger sediments. 

The Nigerian basement was affected by the 600 Ma Pan-African Orogeny, and it occupies 

the reactivated region, which resulted from plate collision between the  passive 

continental margin of the West African Craton and the active Pharusian continental 

margin. The basement rocks are believed to be the results of at least  four major orogenic 

cycles of deformation, metamorphism and remobilisation corresponding to the Liberian 

(2,700 Ma), the Eburnean (2,000 Ma), the Kibaran (1,100 Ma), and the Pan-African 

cycles (600 Ma). The first three cycles were characterised by intense deformation and 

isoclinal folding accompanied by regional metamorphism, which extensive Migmatization 

further followed . The Pan-African deformation was accompanied by regional 

metamorphism, migmatization, extensive granitization, and gneissification, which 

produced syn-tectonic granites and homogeneous gneisses. Late tectonic emplacement 

of granites and granodiorites and associated contact metamorphism accompanied the 

end stages of this last deformation.  The end of the orogeny was marked by faulting and 

fracturing within the basement complex of Nigeria's four major petro -lithological units 

are distinguishable, namely: 

¶ Migmatite-Gneiss Complex (Migmatites, Gneisses, Granite -Gneisses) 

¶ Schist Belts (Metasedimentary and Metavolcanic rocks) (Phyllites, Schists, 

Pelites, Quartzites, Marbles, Amphibolites) 

¶ Older Granites (Pan African Granitoids) (Granites, Granodiorites, Syenites, 

Monzonites, Gabbro, Charnockite). 

¶ Undeformed Acid and Basic Dykes (Muscovite-, tourmaline- and beryl-bearing 

pegmatites, aplite and syenite dykes; basaltic, doleritic and lampropyric dykes). 

Basement complex rocks of Precambrian origin underlie Kano state. Prolonged 

weathering of the rocks produced deep clay-rich regolith.  

The lateritic soil in some parts of the upland plain area caped the regolith hills , e.g., 

Goron Dutse and Dala hills. Well-joined younger granites of Jurassic origin occur in ring 

complexes in the extreme south. A narrow strip of the Chad Formation occurs to the 

east (Olofin, 1981). In height, the relief ranges from lower plains (500 m) to  highlands 

of more than 1,000m above sea level. The landforms include the Rishi hills, plains with 
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grouped hills, sandy plains, and alluvial channel complexes. 

In  their natural state,  the soils divide into four main groups. The ferruginous tropical 

soils formed on crystalline acid rocks occupy about two-fifths of the State to the south, 

southwest, and southeast; the brown and reddish -brown soils and lithosols occur in the 

northern half; the brown and reddish soils are in the north -eastern corner; and the 

juvenile and hydromorphic soils occur along the alluvial channel complexes. 

The soil reflects the influence of parent materials. Intensive use of the soils and  adding 

manure and chemical fertilisers have altered their character, profile, texture, structure,  

and chemical characteristics.  

Regional  Geology  

Nigeria lies east of the West African Craton in the late Precambrian to early Palaeozoic 

orogenesis. The basement complex comprises Precambrian rocks, consisting of the 

schist belt infolded in them . The Precambrian rocks in the study area are part of the 

Basement of Nigeria, which comprises the migmatite-gneiss complex, the schist belts 

and the granitoids. The main lithologic  units in the study area include suites of granites, 

migmatite gneiss, and remnants of schists, which have well -delineated geologic 

boundaries. These rocks have undergone polycyclic deformation, thereby causing the 

deformation of both micro and macro structures,  as displayed in the field. Geologic 

structures in rocks that can be used as clues in determining the geologic history of an 

area include folds, fractures, foliation,  dyke etc. Some are not deformational but 

secondary structures developed during metamorphism after the rocks' emplacementð

figure 4.17. 

Property  Geology  

The study area falls within the Pre-Cambrian crystalline basement complex of the central 

part of Nigeria, consisting of a migmatite -gneiss-granite sequence, which forms a 

distinctive unit of granitic intrusion within the Basement. The Area is underlain by  

granites of various degrees of crystallisation, ranging from fine grains to porphyritic.  The 

Lithology of the rock in the proposed quarry is biotite granite. The texture of the rocks 

is fine to coarse grain size to porphyritic ; physical mineral composition includes quartz, 

feldspars, and biotite/muscovite  mica. Field observation and measurements reveal 

structural interplay in the area, and observed structural elements appear coaxially 
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correlated with NE-SE and NW SE trends. The prominence of micro faults will make the 

blasting work more straightforward  and a good prospect in aggregate production.  

Laboratory analysis and geotechnical tests were conducted on the rock sample. The 

laboratory test is comprised of an analysis to determine the composition of the rock  

within the Eso Terra site. Tables 2 and 3 of Appendix 2 contain the test results, 

which show geotechnical properties such as soundness, compressive 

strength, absorption of aggregat e, crushing value,  etc. The result reveals that 

the samples contain 74.4% silica content with a moisture content  of about 0.96%. Other 

parameters tested were on a satisfactory scale. Figure 4.18 shows the mineral map of 

Nigeria. 

 

Figure  4.17:  Geological  Map  of  Nigeria.  
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Figure  4.18  Mineral  Map  of  Nigeria  (NGSA)  

4.6  Ambient  Air  Quality  Assessment  

Air quality test was conducted in 11 random locations within the site and a control  

outside the site. The result is presented in Table 4.5 and Appendix 1 . The atmosphere 

is a layer of gases held in its place by gravity. These layers of gases constitute what is 

known as air. Air is a mixture of nitrogen and oxygen with lesser amounts of carbon 

dioxide, noble gases, and water vapour essential to life on Earth. Introducing any 

chemical, physical, or biological agent into the air in quantities large enough to produce 

harmful effects on man and its surroundings  is a call for concern. 

Effects of air pollutants on human health, vegetation, property, or the global 

environment, as well as aesthetic insults in the form of brown or hazy air or unpleasant 

smells, have been reported in the literature (Smith, 1991; Rim -Rukeh & Okokoyo, 2003; 

Pope, 1992. McComicket al., 1995).  

The pollutants monitored concerning air quality are nitrogen dioxide (NO 2), sulphur 
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dioxide (SO2), suspended particulate matter  (SPM), ammonia (NH3), hydrogen sulphide 

(H2S), carbon monoxide (CO), methane (CH4), carbon dioxide (CO2), Chlorine (Cl2), 

phosphine (PH3), Total volatile organic content (TVOC),  formaldehyde (HCHO), 

hydrogen cyanide (HCN). The observed air quality and noise data of the study area are 

presented in Table 4.4. The data is compared with permissible limits recommended by 

NESREA (2007).  
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Table  4.4  Air  Quality  and  Noise  Level  Measurement  (Field  Work,  2022)  

SN Parameters  Unit  KQAN1  KQAN2  KQAN3  KQAN4  KQAN5  KQAN6  KQAN7  KQAN8  KQAN9  KQAN10  KQAN11  
CONTROL 

KQAN12  

1 Latitude  12025I46.4II  12025I36.5II  12025I28.8II  12025I44.8II  12025I43II  12025I42.4II  12025I45.7II  12025I45.8II  12025I46.3II  12025I55.1II  12026I05.6II  12026I14.9II  

2 Longitude  008o13I48.8II  008o13I49.5 008o13I48.9II  008013I41.4II  008013I32.6II  008013I26.7II  008013I54.2II  008013I59.5II  008014I04.8I

I 
008013I52.0II  008014I03.2II  008013I53.7II  

3 SO2 ppm 0.1 0.1 0.1 0 0 0 0 0 0 0 0 0 

4 NO2 ppm 0.2 0.3 0.2 1 1.1 0.8 0.3 1 1 0.9 0.9 0.8 

5 CO2 ppm 532 541 519 552 562 511 521 534 596 591 591 588 

6 CO ppm 0 0 0 0 0 0 0 0 0 0 0 0 

7 NH3 ppm 0 0 0 0 0 0 0 0 0 0 0 0 

8 H2S ppm 0 0 0 0 0 0 0 0 0 0 0 0 

9 HCN ppm 0 0 0 0 0 0 0 0 0 0 0 0 

10 HCl ppm 0.4 0.4 0.6 0.1 0.2 0.3 0.2 0.8 0.6 1.4 1.7 1.7 

11 TVOC ȉg/m3 0.056 0.168 0.084 0.224 0.294 0.308 0.028 0.028 0.168 0.686 0.616 0.49 

12 HCHO ȉg/m3 0.008 0.024 0.014 0.032 0.046 0.044 0.004 0.002 0.022 0.096 0.088 0.07 

13 Pm2.5 mg/m 3 3 4 3 3 4 3 3 3 4 3 3 3 

14 Pm10 mg/m 3 3 3 3 3 3 3 3 3 3 4 3 4 

15 Pm1.0 mg/m 3 1 2 2 1 1 1 1 1 2 1 1 2 

16 PH3 ppm 0 0 0 0 0 0 0 0 0 0 0 0 

17 C2H4 ppm 0 0 0 0 1 0 0 0 0 0 0 0 

18 Cl2 ppm 0 0 0 1 1 0 0 0 0 0 0 0 

19 Sound (Noise) dB 58.7 56.8 57 53 51.3 52 58.7 59.6 52.9 48.4 59.5 63.9 
 

NOTE:   

Pm =  Particulate Matters 

TVOC =  Total Volatile Organic Compound 

dB =  Decibels 

KQ =  Kunchi Quarry 

AN =  Air and Noise 
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Figure  4.19  3 D  R e p r e s e n t a t i o n  o f  Air  Quality  and  Noise  Level  Measurement  (Field  Work,  2022)  
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Table  4.5:  Nigerian  Ambient  Air  Quality  Standard  (NESREA 2007 ) 

Pollutants  Time  of  Average  Limit  

Particulates Daily Average 250µg/m³  

Sulphur Oxides Daily Average 0.01ppm 

Carbon Monoxide Daily Average 10ppm 

Nitrogen Oxides Daily Average 0.04ppm-0.06ppm 

VOCs Daily Average 50µg/m³  

Discussion  of  Air  Quality  Result  

Suspended Particulate Matter: Suspended particulate matter (SPM) is a finely 

divided particle of anthropogenic and natural origin in ambient air in dust, smoke,  and 

other aerosols. High concentrations of suspended particulate matter (SPM) are known 

to irritate the mucous membranes  and may initiate a variety of respiratory diseases. 

Fine particulates may cause cancer and aggravate morbidity and mortality from 

respiratory dysfunctions (CCDI, 2001). Dust, smoke, and diesel exhaust are particulate 

pollutants that pose direct  health threats to people. People living with Asthma, people 

with other lung problems, and  children are most vulnerable to this pollution. Some 

particulates also indirectly affect people when combined with chemical pollutants. These 

Particulate Matter of Microbe 10 (PM-10) particulates can penetrate and damage 

peopleôs lungs and cause the worst health problems. SPM can also cause damage to 

materials by soiling clothing and textiles, corroding metals (at relative humidity  above 

75%),  eroding building surfaces, and discolouring/destroying painted surfaces (Peavy 

et al., 1985). 

Ambient SPM levels in the study area ranged from 001 to 004 mg/m³. These  recorded 

values were above the FMEnv daily average maximum limit permitted  of 0.25 mg/m³  

(FMEnv, 1995). 

Carbon Monoxide: Carbon monoxide (CO) is a colourless, odourless, and tasteless 

gas produced by the incomplete combustion of carbonaceous materials or fossil fuels, 

such as gas, oil, coal, and wood. Adverse health effects have been observed with 

carbon monoxide concentrations of 12 - 17ppm for 8 hours,  while prolonged (45 

minutes to 3 hours) exposure to concentrations of CO between 200ppm and 800ppm 

often results in severe headache, dizziness, nausea, and convulsions (CCDI, 2001). 
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Ambient CO levels in the study area were 0.00 ppm across all sampling stations, 

including the control station. These recorded values were within FMEnv's daily average 

maximum limit permitted  of 10ppm (FMEnv, 1995). 

Sulphur  Dioxide:  Sulphur dioxide (SO2) is a colourless gas produced from biological 

decay and forest fire releases. It is also produced from the combustion of  sulphur-

containing fuels, smelting, manufacture of sulphuric acid , incineration of refuse,  and 

production of elemental sulphur. The gas is known to be a harsh irritant and is capable 

of aggravating asthma, bronchitis, and emphysema. It can also cause coughing and 

promote impaired functions in the human system (CCDI, 2001). Also,  sulphuric acid 

aerosols (formed from dissolved sulphur dioxide) will readily attack  structure materials, 

especially those containing carbonates such as marble, limestone, and mortar. 

Sulphuric acid mists can damage cotton, linen, rayon,  nylon fabrics, and paper. Excess 

exposure to sulphur dioxide accelerates corrosion rates for metals such as iron, steel, 

zinc, and copper, especially at relative humidity over 70% (Peavy  et al., 1985). 

Manmade sources of sulphur oxides are burning fossil fuels (e.g., coal, petroleum), 

smelting of sulphur ores, and manufacturing of sulphuric acid (H 2SO4); paper making 

and burning domestic acid. Ambient SO2 levels in the study area ranged from 0.00 ppm 

to 0.1 ppm across all sampling stations. The concentration was above the dangerous 

limit of 0.01ppm for  sampling points 1, 2, and 3, which are within the proposed quarry 

site and close to the settlement; the  elevated concentration may have resulted from 

activities from the surrounding settlement.  

Excess exposure to High Levels of SOx may cause allergic reactions, asthmatic episodes, 

and lung damage. Examples of allergic symptoms include coughing, shortness of breath 

and fatigue, difficulty breathing, coughing, runny eyes, throat  irritation,  and headaches. 

Hydrogen  Sulphide:  Hydrogen sulphide (H2S) is a toxic and corrosive gas rapidly 

oxidised to SO2 in the atmosphere. It is odorous and can typically be perceived at levels 

of 0.1 ppm. It can be in natural gas in certain areas and released by sulphate -reducing 

bacteria (SRB) in specific aquatic environments. Adverse health effects can be 

encountered with longer-term exposures above 1 ppm; exposure to concentrations over 

500 ppm can be fatal (SIEP, 1995). 

Ambient H2S levels in the study area were 0.00 ppm across all sampling stations. 



ENVIRONMENTAL  AND SOCIAL  IMPACT  ASSESSMENT REPORT FOR THE PROPOSED QUARRY IN  HUGUNGUMAI  COMMUNITY,  

KUNCHI LGA,  KANO STATE 

103  | P a g 
e 

 

 

Nitrogen Dioxide: Nitrogen dioxide (NO2) is a member of the family of highly  reactive 

gases called nitrogen oxides or oxides of nitrogen, which are formed during  combustion 

processes. NO2 results when fuel is combusted at elevated temperatures and occurs 

from motor exhaust and stationary sources such as electric utilities and industrial boilers 

(SIEP, 1995). It is the only oxide of nitrogen  that  has been shown to have significant 

human health effects. Exposure to concentrations higher than 0.5 ppm (1 mg/m 3) can 

trigger changes in pulmonary function in healthy people (SIEP, 1995). 

Ambient NO2 levels in the study area were 0.2 ppm-1.1 ppm across all sampling 

stations. This concentration falls above the regulatory limit of 0.06 ppm. The high 

concentration may be due to  the bean plants within the project  area. 

Ammonia (NH 3): Ammonia is a remarkably soluble gas that has been shown to have 

significant human health effects. Exposure to concentrations higher than 0.5 ppm (1 

mg/m3) can trigger changes in pulmonary function in healthy people (SIEP, 1995). The 

ambient NH3 level in the study area was 0.00 ppm across all sampling stations. 

Methane (CH 4): Methane gas in the atmosphere arises from fugitive emissions, vents, 

and incomplete combustion of fuels, mainly where fuel -to-air ratios are too high. Most 

members of this group are significantly toxic,  and exposure to high concentrations in 

the atmosphere (about 1000 ppm or more) could result in interference with oxygen 

intake and acute leukaemia (SIEP, 1995). Ambient CH4 levels in the study area ranged 

from 0.0 to 1 ppm  across all sampling stations. 

Chlorine : Chlorine can enter the body when breathed in through contaminated air. 

The effects of chlorine depend on the amount inhaled, length and frequency of 

exposure. Effects include coughs, chest pain, lung water retention, and  skin irritation.  

Environmental effects of chlorine include the formation of acid rain, global warming,  

and the depletion of the ozone layer. These effects are not likely to occur at levels of 

chlorine that  are usually found in the environment. The concentration of chlorine 

ranged from 00ppm-1ppm. 

Hydrogen  Cyanide : Hydrogen Cyanide is a colourless gas or a bluish-white liquid 

with a bitter almond  odour. The air odour threshold concentration of hydrogen 

cyanide is 0.58 parts per million. HCN can cause rapid death due to metabolic 
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asphyxiation. Death can occur within seconds or minutes of the inhalation of high 

concentrations of HCN. The concentration of HCN was 0 ppm across the entire 

sampling station. 

Formaldehyde : Formaldehyde irritates the nose, eyes, and throat. These irritations 

can happen at a low level. Other short -term effects include headache, runny nose, 

nausea, and difficulty breathing. Exposure to a high concentration may also lead to 

wheezy asthmatic attacks and other respiratory symptoms. The US Occupational 

Safety and Health Administration has set the permissible exposure limit at 0.75 g/m3 

for 15 minutes. The concentration of HCHO ranged from 0.002 ȉg/m3 to 0.088ȉg/m3. 

Phosphine : Inhaling phosphine causes respiratory irritation, compromises heart and 

circulatory functions, depresses the central nervous system and produces severe 

gastrointestinal pain. The concentration of PH3 was 0 ppm across the sampling 

station. 

4.7  Noise  and  Vibration  

Noise is a periodic fluctuation of air pressure. The frequency expressed in hertz (cycles 

per second) is the rate at which these fluctuations occur . The range of sound pressures 

encountered is extensive, and to keep values in manageable proportions, noise levels 

are measured in decibels (dB), which have a logarithmic scale. Noise pollution is defined 

as óunwanted sound.ô In addition to causing a disturbance, excessive noise can affect 

human health and physiology (Rim-Rukeh, 2009). 

The noise levels at the sampling stations ranged from 48.4 to 63.9 (dBA).  The highest 

value was recorded at the Control station. These values are within FMEnv's permissible 

exposure limits of 90dB (A) per day for an 8 -hour working period (FMEnv, 1995)ðtable 

4.6.  
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Table  4.6:  Noise  Exposure  Limits  for  Nigeria  (NESREA, 2007 )  
Duration  Day,  Hour  Permissible  Exposure  Limit  dB (A)  

3 97 

8 90 

6 92 

4 95 

3 97 

2 100 

1.5 102 

1 

0.5 

105 

110 

0.25 or less 115 

Note: 

Exposure to impulsive or impact noise should not exceed 140 dB (A) peak sound pressure 

level. 

4.8  Soil  Study  

The study area's soil was sampled at the surface or from within 0 -15cm of the surface 

and 15-30cm below the surface with a soil auger. Twelve soil sample locations were 

randomly established across the study area, and a control station was to represent the 

soil zones or ecoregions in the project area. A composite sample for each point was 

analysed in the laboratoryða uniform cross-section soil auger collected uncontaminated 

and reproducible soil sample units. Surface litres of undecomposed plant materials were 

removed to ensure that uncontaminated soil samples were collected. The samples were 

transferred into  laboratory-cleaned labelled sample materials, preserved, and 

transported to the laboratory following the Standard Procedures of ASTM (Anon, 1994), 

FMEnv (1991) and APHS (1975). 
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Table  4.  7 Soil  Analysis  Result  (Field  Work,  2022)  

SN Parameters  Unit  KQAN1  KQAN2  KQAN3  KQAN4  KQAN5  KQAN6  KQAN7  KQAN8  KQAN9  KQAN10  KQAN11  
CONTROL 
KQAN12  

1 Latitude  12025I 46.4II  12025I 36.5II  12025I 28.8II  12025I 44.8II  12025I 43II  12025I 42.4II  12025I 45.7II  12025I 45.8II  12025I 46.3II  12025I 55.1II  12026I 05.6II  12026I 14.9II  

2 Longitude  008o13I48.8II  008o13I49.5 008o13I48.9II  008013I41.4II  008013I32.6II  008013I26.7II  008013I54.2II  008013I59.5II  008014I04.8II  008013I52.0II  008014I03.2II  008013I53.7II  

A. SOIL  CHARACTERISTICS  

4 Colour TCU Brownish Dark Brown Brownish Brownish Reddish 
Reddish-Brown 

Pale Brown Dark Brown Dusky Brown Brownish Grey Dark Grey Greyish Brown 

5 pH - 8.6 8.7 8.1 8.1 8 7.9 8.3 8.3 8.9 9 8.3 8.6 

6 Alkalinity mg/kg  2.8 2.9 1.7 1.2 2.8 3.1 2 2 2.2 2.4 1.3 0.9 

7 Conductivity mg/kg  3461 2881 4001 3899 3481 5091 864 801 946 871 1968 2706 

8 Salinity mg/kg  12 11.1 10.1 9.4 6.3 7 14.2 14.2 19.1 18 9.9 9.6 

9 Texture - Loam Clay Loam Sandy Sandy Loam Clay Loam Clay Clay Loam Loam Loam Loam 

10 Permeability Cm/hr 13.8 19.8 9.6 8.7 14.1 15.3 20.6 23.1 14.3 15 15 15.1 

11 Grain Size mm 0.82 0.71 0.61 0.93 0.63 0.26 0.18 0.2 0.63 0.7 0.68 0.67 

12 Bulk Density g/cm2 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

13 
Moisture 
Content 

%  1.73 2.81 1 0.83 2.01 2.06 4.31 3.8 2 1.73 1.46 1.77 

EXCHANGEABLE CATION  

14 Ca2+  mg/kg  0.83 0.81 0.63 0.74 0.88 0.89 1.08 0.96 1.88 2 1.78 0.98 

15 Mg2+ mg/kg  1.41 1.43 0.97 1.43 1.06 1 0.81 0.86 0.91 1 0.73 0.86 

16 Na+ mg/kg  23 16 19 15 31 14 32 30 30 27 28 29 

17 K+  mg/kg  0.36 0.4 1.42 1.48 0.11 0.42 0.17 0.28 0.31 0.46 1.43 0.99 

18 NH4+ mg/kg  3.3 3.4 3.9 3.9 3.1 3.3 2 2 2.1 2.6 1.43 1.81 

B. EXCHANGEABLE ANION  

19 SO4
2-

 mg/kg  0 0 0 0.1 0 0.1 0.1 0 0 0 0.1 0 

20 NO3
2-

 mg/kg  23.2 21.7 20.8 20 22.9 23.7 17.4 12.5 20.8 19.5 14.8 10.7 

21 NO2
2
 mg/kg  0 0 0 0 0 0 0 0 0 0.01 0 0 

22 N2 mg/kg  5.1 4.6 5.1 5.8 3.3 6 8.1 2.3 1.9 5.5 7 4.3 

23 Cl2 mg/kg  3 2.8 1.5 0.8 2.9 2.2 2.4 2.2 3 0.6 2.4 1.5 

C. HEAVY METALS 

24 CU2+  mg/kg  0 0 0 0 0 0 0 0 0 0 0 0 

25 Cd2+ mg/kg  0 0 0 0 0 0 0 0 0 0 0 0 

26 Ni2+ mg/kg  0.001 0.001 0 0 0 0 0 0 0 0 0 0.001 

27 Ar mg/kg  0 0 0 0 0 0 0 0 0 0 0 0 

28 Hg+ mg/kg  0 0 0 0 0 0 0 0 0 0 0 0 

29 Zn mg/kg  1.3 1.3 3 2 1.4 2 0.3 0.9 1 2.3 1 3 

30 Fe2+ mg/kg  0 0 0 0 0 0 0 0 0 0 0 0 

D. ORGANICS  

31 Oil & Grease mg/kg  0 0 0 0 0 0 0 0 0 0 0 0 

32 TPH mg/kg  0 0 0 0 0 0 0 0 0 0 0 0 

33 Xylene mg/kg  NA NA NA NA NA NA NA NA NA NA NA NA 

34 Benzene mg/kg  0 0 0 0 0 0 0 0 0 0 0 0 

35 Toluene mg/kg  0 0 0 0 0 0 0 0 0 0 0 0 

36 PAH mg/kg  0 0 0 0 0 0 0 0 0 0 0 0 
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Discussion  

Soil  Physicochemical  Quality  

The chemical characteristics of the soil in the project area are presented in Table 4.8 

and Appendix 1. The soils of the study area varied from moderately  alkaline to slightly 

alkaline, with a pH ranging from 7.9  to 9.0. The alkalinity could be attributed to the 

leaching loss of exchangeable anions. The textural distribution of the  soil samples of the 

site area ranged from clay to sandy loam soil while the  colour ranged from grey, brown 

to deep brown. The sandy and clayed nature of the  soil is associated with the soil grain 

size. The salinity level raged from 6.3-19.1mg/kg  with a conductivity level ranging from 

801-4001. The moisture content of the soil  samples was low. This is associated with the 

period the samples were collected (Dry Season). 

Nutrients:  The concentration of Nitrite, Nitrate, sulphate, Nitrogen, and chlorine in the 

form of anions was tested in the soil samples. 

The importance of these nutrients in plants cannot be over-emphasized. Chlorophyll, plant 

proteins, and nucleic acids are nitrogen compounds which play significant roles in plant 

growth (Donahue et al., 1990). The concentration of Nitrite,  Nitrate, Sulphate, Nitrogen, 

and Chlorine ranged from SO42- (0.00-0.1mg/kg)  NO32- (10.7-23.7mg/kg) , N2 (1.9-

8.1mg/kg)  and Cl2 (0.6-3.0mg/kg) , while NO2 2- (0.00mg/kg)  across all the three 

samples. 

Cation Exchange Capacity (CEC): Exchangeable cations are readily released from 

the surface of the soil minerals or within the crystal  lattice and substituted with cations 

absorbed from the leaching solution. A soil's cation exchange capacity (CEC) can be 

estimated by the sum of the concentrations of all the exchangeable cations expressed in 

milli-equivalents per 100g of soil (meq/100g ). Different cations have varying replacement 

powers, but  the predominant ones are calcium, magnesium, sodium, potassium, iron, 

aluminium, manganese, and ammonium. The exchange capacity varies with the pH, the 

type of  clay minerals and the amount of organic matter.  Measuring CEC provides an 

indication of soil fertility as well as physical soil properties. The distribution of  

exchangeable cations in a profile is a measure of weathering since soil cations leached by 

acidic waters are only slowly replaced by primary minerals. Na+  recorded the highest 

number of cations with values ranging from 14 -32mgl/kg, while K+1  recorded the lowest 
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with values ranging from 0.11-1.48mg/kg.  

Heavy  Metals  

The study shows low concentrations of heavy metals in the soil samples. The heavy metals 

tested include copper, cadmium, nickel, mercury, zinc, and iron. The concentrations were 

low except for the zinc concentration, which ranged from 0.3 to 3mg/kg.  

Organics  

Table 4.9 shows the soil's organic content (TPH, benzene, xylene, toluene, PAH, and Oil 

and Grease) within the study area. The Total Organic Content of the soil samples was 

0.0mg/kg. 

4.9  Water  Quality  

Water samples were collected from two quarry pits (KQW1 and KQW2) within the site 

that represent surface or open water sources and a well in the Hugungumai community 

(KQW3) for the groundwater source, which is about 2km from the site. The groundwater 

sample was colourless and transparent, while the quarry pit  water samples were cloudy 

and light greyish.  

Numerous physical variables, such as topography, land cover, soil conditions, mineralogy, 

and groundwater conditions, may affect surface water characteristics, which may be 

affected by geologic conditions. Stream flow is also affected by numerous climatic 

variables, including timing, intensity, precipitation amount, and  other variables affecting 

evaporative processes. The physiochemical characteristics of surface water samples 

from the area are presented in Table 11 and Appendix 1. 

The groundwater chemistry varies from place to place depending on the subsoil's nature 

and the rocks it passes through. Daly (1994) observed that in areas  with typical limestone 

bedrock and limestone-dominated subsoil, groundwater is often óhardô, containing high 

calcium, magnesium, and bicarbonate concentrations. However, softer water is typical in 

areas where volcanic rocks or sandstones are present. Therefore, in considering the 

impact of human activities, it is necessary first to consider the natural (or baseline) water 

quality. Groundwater is usually considered pure and safe to drink as it undergoes a 

filtering and cleansing process through a subsoil cover and rock medium that surface 
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water does not have. However, this does not guarantee groundwater purity. Problems 

can arise due to the ground's natural conditions or human activities' pollution . A water 

sample was collected and analysed from a well in the project area . The result is presented 

in Table 4.8 and Appendix 1. 

Table  4.8. Water Quality  Test  Result (Field  Work,  2022)  
SN Parameters  Unit  KQW1 KQW2 KQW3  
A. COORDINATES  

1. Latitude - 12025I43.0II  12025I46.9II  12026I22.0II   
2. Longitude - 008013I49.6 008013I46.8 008013I44.0  
B. PHYSICOCHEMICAL  

3. Appearance TCU Greyish Light Cloudy Clear  

4. Temperature oC 33.0 30.0 31.0  

5. pH - 8.41 8.25 6.57  
6. Total Dissolve Solid ppm 73 108 605  
7. Electrical Conductivity ȉs/cm 152 235 1062  
8. Turbidity NTU 9 12 2  
C. CHEMICAL  TEST 

9. Calcium mg/L 3.89 2.76 7.43  
10. Magnesium mg/L 0.06 0.12 0.01  
11. Nitrate mg/L 23.90 30.86 6.51  
12. Nitrite mg/L 0.629 0.722 0.002  
13. Phosphate mg/L 2.26 1.80 0.24  
14. Total Hardness mg/L 4 5 16  
15. Total Chlorine mg/L 0.19 1.06 0.03  
16. Ammonium mg/L 54 36 1  
17. B.O. D mg/L 2.81 2.99 0.6  
18. C.O. D mg/L 68.9 74.3 0  
D. HEAVY METAL 

19. Aluminium (Al) mg/L 1.432 1.921 0.000  
20. Chromium (Cr) mg/L 0.361 0.470 0.000  
21. Nickel (Ni) mg/L 0.112 0.176 0.001  
22. Copper (Cu) mg/L 0.0187 0.0279 0.000  
23. Cobalt (Co) mg/L 0.000 0.000 0.000  
24. Cadmium (Cd) mg/L 0.001 0.000 0.000  
25. Zinc (Zn) mg/L 2.732 2.612 0.031  
26. Mercury (Hg) ȉg/L 0.000 0.000 0.000  
27. Lead (Pb) ȉg/L 0.000 0.000 0.000  
E. ORGANICS 

28. TPH mg/L 0 0 0  
29. Toluene mg/L 0.0 0.0 0.0  
30. Benzene mg/L ND ND ND  
31. Oil and Grease % 0 0 0  
32. Ethylbenzene mg/L 0.000 0.000 0.000  
F. MICROBIOLOGICAL  TEST 

33. E. Coli Cfu/ml 3 6 0  
34. Total Coliform Cfu/ml 0 1 0  

 
Note:  
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KQ =  Kunchi Quarry Project 
W =  Water samples 
WW =  Well Water Sample 

Colour:  The colour of the water sample was colourless. The appearance of colour in 

drinking water is  caused by the absorption of specific wavelengths of normal white light 

by dissolved or colloidally dispersed substances. The appearance of colour in the water 

sample may be due to the presence of coloured organic substances originating in the 

decay or aqueous extraction of natural vegetation,  such as in soil runoff; the presence of 

metals such as iron, manganese, and copper, which are abundant in nature, are 

weathered from the rock as have been similarly reported (Black et al., 1963). The obtained 

accurate colour units (TCU) of water samples are within the aesthetic objective for colour 

has therefore been set at Ò 15 TCU (APHA, 1998). Water should be free from colour and 

odour for domestic consumption,  and its taste should be agreeable. The groundwater 

sample in the project area was colourless and transparent, while the quarry pitôs water 

sample colours were cloudy and greyish light. 

pH:  pH is one of the most common water quality parameters tested. It is the  negative 

logarithm of hydrogen ion concentration. By its logarithmic nature,  pH is a dimensionless 

quantity expressed in equation 4.1. 

pH = - log [H+ ]  

pH affects many chemical and biological processes in the water. For example, different 

organisms flourish within different ranges of pH. The largest variety of  aquatic animals 

prefers a range of 6.5-8.0 (KWW, 2001). pH outside this range reduces the stream's 

diversity because it stresses most organisms' physiological systems and can reduce 

reproduction. Low pH can also allow toxic elements and compounds to become mobile 

and available for uptake by aquatic plants and animals. This can produce toxic aquatic life 

conditions and susceptible species like rainbow trout . Changes in acidity can be caused 

by atmospheric deposition (acid rain),  surrounding rock, and certain wastewater 

discharges. The pH of the water samples from the quarry pits was slightly alkaline; the 

value was inconsistent with the underground water sample, whose pH was slightly acidic. 

Temperature:  The temperature of a water sample is the most critical parameter 

measured because excessive temperature (> 35oC) through the addition  of heated liquid 

effluents to water bodies alters the state of the recipient body in several waters. Elevated 
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temperatures increase the level of turbidity  and invariably result in a reduced rate of light 

penetration, and this, in turn, sets the photosynthetic process of phytoplankton (the 

beginners of the food chain),  which is the primary food link between fry and fingerlings 

and the adult fish. An elevated temperature increases the metabolic rate of aquatic 

organisms and causes a reduction in dissolved oxygen (DO) levels. This may retard the 

growth and reproduction of fish and , in severe conditions, result in the death of marine 

life. Elevated temperatures cause suspended solids to settle faster (2.5 times faster at  

35oC than at 00C). The density and viscosity of water will also reduce at higher 

temperatures. Temperature values recorded in the water samples (KQW1, KQW2 and 

KQW3) were 33.0OC, 30.0OC and 31.0 OC, respectively. 

Turbidity : Turbidity is the cloudiness or haziness of a fluid caused by individual particles 

(suspended solids) that are generally invisible to the naked eye. The measurement of 

turbidity is a crucial test of water quality . Turbidity is an optical  property relating to light 

adsorption and scattering in water. It is an important  parameter because it affects the 

penetration of sunlight into the water body. Their  presence leads to high biochemical 

oxygen demand (BOD), low DO, and a high total suspended load in  the aquatic system. 

High turbidity also reduces visibility and directly interferes with autotrophic production. 

Settling of particulate by gravity to  the bottom can smother benthic organisms. The units 

of turbidity  from a calibrated nephelometer are called Nephelometric Turbidity Units 

(NTU). The turbidity of the  water sample was 9, 12 and 2 NTU for samples (KQW1, KQW2 

and KQW3) respectively. Well water (sample 3) has a lower turbidity than the quarry pits 

samples. 

Electrical Conductivity: Electrical conductivity refers to the specific electrical 

conductance of water, i.e., the ability of water to pass electric current.  The conductivity 

of water in µS/cm is proportional to the concentration of dissolved solids (primarily 

inorganic salts) it contains. Thus, conductivity is important in ecology  and environmental 

management to indicate the total dissolved inorganic salts and other solids in water. 

The electrical conductivity of the water samples  (KQW1, KQW2 and KQW3) was 

152µS/cm, 235µS/cm, and 1062 µS/cm, respectively. These values were consistent with 

the corresponding TDS value of the water samples. Most underground water contains 

more dissolving solids than surface water, leading to high conductivity levels. The 

permissible EC level by FMEnv was set for 1000µS/cm. 

http://en.wikipedia.org/wiki/Haze
http://en.wikipedia.org/wiki/Fluid
http://en.wikipedia.org/wiki/Particle_(ecology)
http://en.wikipedia.org/wiki/Total_suspended_solids
http://en.wikipedia.org/wiki/Naked_eye
http://en.wikipedia.org/wiki/Water_quality
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Total Dissolved Solids (TDS) are the total amount of mobile charged ions, including 

minerals, salts, or metals, dissolved in each volume of water. They are expressed in units 

of mg per unit volume of water (mg/L), also referred to as parts per million (ppm). TDS 

is related to water's electrical conductivity as  TDS (mg/L)  =  EC (µS/cm at 25oC) x 0.6. 

The TDS level in the water samples (KQW1, KQW2, and KQW3) was 73, 108, and 605ppm, 

respectively, with corresponding values of 91.2, 141, and 637 mg/l. As a rough estimation, 

fresh water may have a TDS of 1500 mg/l; brackish water, 5000 mg/l; saline water, above 

5000 mg/l; and seawater TDS values between 30,000 and 34,000 mg/l. The 

recommended maximum value for drinking water is 500 mg/l  (DPR, 2002). 

Biochemical Oxygen Demand (BOD): Biochemical oxygen demand (BOD) is the 

amount of oxygen microorganisms require to stabilise decomposable organic matter at a 

particular time and temperature. BOD tests are widely used to determine the strength of 

pollution in domestic and industrial wastes regarding the oxygen required  to deliver end 

products such as CO2 and H2O. The most widely used parameter of organic pollution 

applied to both wastewater and  surface water is the 5-day BOD (BOD5) at 20°C. BOD 

determination involves the measurement of the dissolved oxygen used by microorganisms 

in the biochemical oxidation of organic matter. The BOD of the sample is the decrease in 

the dissolved oxygen concentration values, expressed in mg/l divided by the decimal 

fraction of  the sample used. 

BOD is used in water quality measurement and assessment, ecology, and environmental 

science. It is an indication of the quality of a water source. Most  pristine rivers will have 

a 5-day BOD below 1 mg/l. Moderately polluted rivers may have a BOD value of 2 to 8 

mg/l. Municipal sewage is efficiently treated by a three -stage process, which would have 

a value of about 20 mg/l. Untreated  sewage varies but averages around 600 mg/l in 

Europe and as low as 200 mg/l in the United States or where there is severe groundwater 

or surface water infiltration  (APHA, 1998). BOD levels in the water samples (KQW1, 

KQW2 and KQW3) were 2.81, 2.99 and 0.6 mg/l,  respectively. 

Chemical Oxygen Demand (COD): COD, the amount of (dissolved) oxygen required 

to oxidise and stabilise (organic and inorganic content of) the sample solution, is a crucial 

concept in water quality analysis. It measures the oxidisable organic and inorganic matter 

content in the given water sample. Understanding the relationship between COD and 

biochemical oxygen demand (BOD), another standard test, is key. While BOD measures 
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the amount of oxygen consumed by microbial oxidation and is most relevant to waters 

rich in organic matter, COD does not necessarily measure the same types of oxygen 

consumption. For example, COD does not measure the oxygen-consuming potential of 

certain dissolved organic compounds such as acetate, ammonia, and nitrite. This 

knowledge is essential for accurate water quality assessment. The COD levels in the water 

samples (KQW1, KQW2 and KQW3) were 68.9, 74.3 and 0 mg/l,  respectively. 

Nutrients: Nitrates, Nitrites, sulphate, and phosphates are essential plant nutrients in 

water. The ionic forms of nitrogen, sulphur, and phosphorous, key elements in plant 

growth, are the utilities of nitrogen . 

Excess nitrates, a form of nitrogen, play a significant role in freshwater bodies. They can 

cause enrichment or fertilisation, a process known as eutrophication. This can lead to the 

overproduction of plankton, which, upon decomposition, can deplete oxygen levels and 

harm oxygen-dependent organisms. Understanding this process is crucial for 

environmental scientists, water quality analysts, and researchers to be aware of the 

potential impacts of excess nitrates on water bodies.  

Phosphates, like nitrates, can stimulate the growth of plankton and other aquatic plants, 

providing a food source for fish. However, an excess of phosphates in a water body can 

lead to the overgrowth of algae and aquatic plants, which can then consume larg e 

amounts of oxygen. This condition, known as eutrophication, can harm the balance of the 

water body. It is our responsibility to be aware of this potential harm and work diligently 

towards maintaining the balance of water bodies.  

Many aquatic and microscopic organisms utilise sulphates for their growth.  These minerals 

are essential in maintaining the intricate food chain that supports all life forms . Reduced 

concentrations (<0.5mg/l) of sulphur in water  may have a detrimental effect on algal 

growth. The concentration of nitrate, nitrite,  ammonium, chlorine, and phosphate was 

tested in the water samples (KQW1, KQW2 and KQW3); the  value was Nitrate (23.90,  

30.86 & 6.51mg/l)  nitrite ( 0.629, 0.722 & 0.002mg/l) ammonium (54,  36 & 1mg/l)  

chlorine (0.19, 1.06 & 0.03mg/l)  & Phosphate (2.26, 1.80 and 0.24 mg/l ) respectively. 

Exchangeable  Cations:  Magnesium (Mg) and calcium (Ca) were the exchangeable 

cations determined. Calcium causes hardness in water and, if present with sulphate, may 

cause boiler scale (GEMS, 1992). The concentrations of magnesium and calcium in the 
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Water samples (KQW1, KQW2, and KQW3) were magnesium (0.06, 0.12, and 0.01 mg/l) 

and calcium (3.89, 2.76, and 7.43 mg/l),  respectively. 

Total  Hardness (Carbonate  and  Bicarbonate):  Hard water is water that  has a high 

mineral content ( in contrast with soft water), usually consisting of calcium (Ca2+) and 

magnesium (Mg2+) ions, and possibly including other dissolved metals, bicarbonates, and 

sulphates. It is defined as ñWater which does not produce lathers with soap solution but 

produces white precipitate (scum) is called hard water.ò 

The uncomplicated way to determine the hardness of water is the lather test: soap, when  

agitated, is quickly produced in soft water but not in hard water. Total water  hardness 

(including both Ca2+ and Mg2+ ions) is reported in water units of ppm or mg/l of calcium 

carbonate (CaCO3). Although we usually measure the total  concentration of calcium and 

magnesium (the two most prevalent metal ions) , iron, aluminium and manganese may 

also be present at elevated levels in some locations. The total hardness of the water 

samples (KQW1, KQW2 and    KQW3) was 4, 5 & 16 mg/l.  

Heavy Metals: The availability of trace metals in water is controlled by physical and 

chemical interactions. These interactions are affected by factors like pH, redox potential, 

temperature, CO2 level, the type and concentration of available ligands  and chelating 

agents, and the type and concentrations of the metal ions. Trace or  heavy metals, from 

an environmental perspective, have the potential for  bioaccumulation and bio-

concentration in aquatic organisms. Severe effects of heavy metal contamination include 

reduced growth and development, cancer, organ damage, nervous system damage, and, 

in extreme cases, death. Exposure to some metals, such as mercury and lead, may also 

cause the development of autoimmunity,  in which a person's immune system attacks its 

cells. 

The results of analysis of the concentrations of heavy metals in the water sample (KQW1, 

KQW2 and KQW3) are Al (1.432, 1.921 & 0.000 mg/l);  Cr (0.361, 0.470 & 0.000 

mg/l);  Ni(0.112, 0.176 & 0.001 mg/l),  Cu (0.0187, 0.0279 & 0.000 mg/l),  Co (0.000, 

0.000 & 0.000 mg/l),  Cd (0.001, 0.000 & 0.000mg/l),  Zn (2.732, 2.612 & 0.031mg/l),  

Hg (0.000, 0.000 & 0.000 mg/l)  and Pb (0.000, 0.000 & 0.000 mg/l)  respectively. The 

concentrations of the heavy metals fall within  the regulatory limit except the 

concentration of Zinc, whose value was above the regulatory limit in the quarry pits 
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(KQW1 and KQW2). 

Microbiological  Characteristics  of  the  Water  Samples  

Microbiology is the scientific study of living organisms which the naked  eye cannot see 

but are around us. Microorganisms are essential components of the aquatic ecosystem. 

They are involved in the synthesis of many organic and inorganic compounds during 

primary production and the decomposition of organic matter. For drinking water, the 

presence of bacteria is as dangerous as bad water. The water samples show the presence 

of E. coli in samples KQW1 and KQW2, while E. coli was absent in KQW3. The total coliform 

count was 0 Cfu/ml for KQW1 and KQW3. KQW2 recorded 1 cfu/ml.  

4.10  Biodiversity  

The biodiversity study was carried out to assess the area's vegetation and wildlife 

composition. 

4.10.1  Vegetation  Studies  

Vegetation studies were carried out within the project site and the neighbouring 

community to determine the species composition, diversity, and population of plant 

species. The plant community structure was observed, and species within each quadrant 

were identified. Unidentified plant species' floral and vegetative parts were collected, 

pressed in the field with herbarium press, and taken to the laboratory for herbarium. A 

total of 9 plant species were encountered in the area as the predominant vegetation of 

these areas is characterised by a continuous scanty tree (66.7%),  shrubs (11.1%)  and 

grass/herb (22.2%) cover that  is characteristic of Sudan Savanna and an occasional 

collection of dense tree/shrub strata. The average height of the trees across the  area is 

between 8m-13m. Balanites aegyptiaca, Bauhinia thonningii and Parkia Biglobosa 

dominate the project site, while in residential areas, non-indigenous species, specifically 

Azadirachta Indica, are the most dominant species. Eichhornia crassipes and Zannichellia 

palustris characterised the ponds in the sites. Trees are used to create shelter belts around 

farms, while tree branches are used to fuel wood. Other encountered species are 

documented in the plant species table 4.9. 
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Table  4.9:  Types  of  Plant  Species Encountered  in  the  Study  Area  

Botanical  Name  Family  Local  
Names  

Life  
Form  

IUCN  Uses 

Ficus thonningii Meliaceae Gamji Tree LC Medicinal 

Azadirachta Indica Meliaceae Maina Tree LC Medicinal 

Parkia Biglobosa Fabaceae Dorawa Tree LC Medicinal 

Balanites aegyptiaca Zygophyllaceae Aduwa Tree LC Food 

Bauhinia thonningii  Fabaceae Kargo Tree LC Medicinal 

Hyphaene thebaica Arecaceae - Tree LC  Human   
Diet 

Lagenaria siceraria Cucurbitaceae - Shrub EN Traditional 
Medicine 

Eichhornia crassipes Pontederiaceae - Plant LC Bioenergy 
Purpose 

Zannichellia palustris Potamogetonaceae - Plant LC Flowering 

 

LC: Least Concern, E: Extinct, EN: Endangered  
 

 

Figure  4.20:  Species  Composition  in  the  Project  Area  
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Figure  4.21:  Satellite Map of the Area Showing Sparse  Vegetation  

 
Plate  4.5:  Lagenaria  siceraria  and  Hyphaene  thebaica  (Field  Work,  2022)  
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Plate  4.7 : Eichhornia  crassipes  (Field  Work,  2022)  

Plate  4.9.  Neem  Tree  in  Residential  Area  of  Hugungumai.  (Field  Work,  2022)  
 
 



ENVIRONMENTAL  IMPACT  ASSESSMENT REPORT FOR THE PROPOSED QUARRY IN  HUGUNGUMAI  COMMUNITY,  KUNCHI  LGA, 

KANO STATE 

119  | P a g e 

 

 

 
Plate  4.10:  Zannichellia  palustris  Plate  4.11:  Parkia  Biglobosa . (Field  Work, 
2022)  

Termite infestation  on  Shrubs  

In the study area, termite infestations were observed on shrubs. Termites are common 

pests of forest tree species; they attack various parts of trees , such as roots and stems, 

resulting in severe damage, the decline in tree  vigour and subsequent death of trees. 

Seriously infested trees may die off , especially if the diseases caused by termites 

overstress them. As eusocial insects, termites live in colonies that, at maturity, numbered 

from several hundred to several million individuals. They are prime examples of self-

organised systems using swarm intelligence. They use this cooperation to exploit food 

sources and environments that  could not be available to any insect acting alone (Van, 

1997). The extent to which  termites are problems for trees and the nature of loss they 

cause is very much related to the geographic region (Logan et al., 1990). In the tropical 

and sub-tropical regions of the world , where rainfall is low and a dry savannah-type 

situation has developed, termite attacks appear most acute, and this has caused severe 

problems in the development of nurseries and young tree plantations. 
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The plants shown in the plate below have been heavily infected. Due to the region's arid 

nature, termites tend  to cause more severe damage. 

Plate 4.12 Termite Infected Shrub  Plate & Field Officer Evaluating a Termite Shrub 

(Field  Work,  2022 ) 

Both chemical and traditional methods can control termite infestation . Current chemical 

control methods employed are soil treatment,  treatment  of seedlings before transplanting 

and baiting techniques, and the chemicals currently used include chlorpyrifos, imidacloprid 

and fipronil (Debelo & Degaga, 2017). In  addition to the current chemical control methods 

employed, there are several alternatives, traditional  control methods relating to 

silvicultural practices or plantation management, which are also essential and should be 

considered before chemical intervention is attempted (Debelo & Degaga, 2017). Many 

traditional  methods of control of termites in forest plantations have a sound basis in the  

principles of ecology (UNEP, 2000). 

4.10.2  Fauna/Wildlife  

This involved a survey/census of mammals, birds, reptiles, and amphibians around the 

study area. Using a pair of binoculars, the direct count method was employed to census 

wildlife readily available for observation. The presence of some of the animals was 

ascertained by probing such humid habitats as logs, heaps of dead decaying leaves, forest 

undergrowth, ponds, and burrows. Thus, all sighted, captured, or dislodged animals were 

identified often on the spot to possible taxonomic levels using field guides and keys 

(Walkey et al.,  1968; Elgood, 1960; Happold, 1987; Brach, 1988). The indirect method, 
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which uses evidence of animalôs presence (Dasmann, 1963), was used for species that 

do not offer themselves readily for observation. Interviews with hunters also provided  

further information on the wildlife diversity abundance and use in the area. The  

conservation status of the wildlife species was also considered to determine whether this 

species needs any form of conservation or is on the International Union for Conservation 

of Nature (IUCN) red list. The common wildlife  around the site were white egrets,  agama 

lizards and frogs. All the wildlife  species in the area are not endangered as their 

conservation status is classified as least concern (LC) according to the IUCN list of 

endangered species. The presence of ponds on the site was observed to be the significant 

factor that influenced  the presence of the observed species on site. 

Table  4.10:  Fauna  Composition  

COMMON NAME SCIENTIFIC  NAME FREQUENCY 

Aves  (Birds)  

White  Egret  Ardeola sp. 14 

Reptilia  (Reptiles)  

Agama  Lizard  Agama 5 

Amphibians  

Frogs  Xenopus laevis 24 

 

 

Plate  4.14:  Frogs  in  a Pond  (African clawed ) on Site  (Field  Work,  2022)  
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Plate  4.15:  One of  the  Pond  Attracting  and  Supporting  the  Presence  of  Wildlife  on  
the Site  (Field  Work, 2022)  

 
Plate 4.15: Bird Nest Indicating Evidence of Bird Habitation on the Site (Field  Work,  
2022)  
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4.11  Socio -Economic  Characteristics  and  Consultation  with  
Stakeholders  

The socio-economic baseline study provides information on the demographics, housing, 

public services, and the aesthetic quality of the communities where the proposed project 

will be carried out. This section of the ESIA is designed to establish the socioeconomic 

baseline condition of the project area and assess, from an external and independent point 

of view, the scale and range of the social  impacts of the proposed project.  

4.11.1  Demography  Characteristic  of  Kano  State  

The demographic profile of Kano state shows it is a centre of rapid population growth  with 

a dynamic population size, composition and distribution that goes along with  the historical 

and cultural development of the defunct former Hausa States. In pre-colonial times, 

population growth was low, with less than one per cent  annual growth rate and a density 

of about 1 - 4 persons per Km2 (Maigari, 1998). From the 1930s to date, however, the 

population grew exponentially with slight variation around the Kano Closed-settled Zone, 

moderate in the southwards and wide variation in  northwards. According to Maigari 

(2012), the annual growth rate in 1931 was 1.5%; it rose to 2% in 1952, 2.5% in 1991 

and 15 years later (from 1991 to 2006 and 2022), which increased by 3.34%.  The details 

of population distribution are presented in Table 4.11, and local government areas, wards 

and distance from the city core are  shown in Table 4.12. 

Table  4.12:  Population Growth  in  Kano  - 1931  - 2022  

CENSUS YEAR TOTAL 
POPULATION  

GROWTH RATE DENSITY/KM 2
 

1931 2,438,844 1.5 53.3 

1952 3,396,350 2.0 74.2 
1962 4,832,609 2.4 105.5 

1991 5,810,470 2.5 273.09 

2006 9,383,682 3.34 441.03 

2013 29,050,081 3.34 1,365.33 

2022 39,044,823   3.34 1,365.33 

Source:  Maigari,  2012  

Kano was among the 12 states created in May 1967 out of the former Northern  Region. 

The state remained intact until August 27, 1991, when Jigawa State was  carved out. It is 

in the northwest geo -political zone of Nigeria. Hausa and Fulani, who are Muslims, inhabit 

Kano State. It has 44 local governments, with  an area of 20,479.6 square kilometres. The 


























































































































































































































































































