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N H+ Ammonii wom

N HF Ammonifdmori de
N i Ni ckel

NQ - Nitronhe

N G- Ni t r atne

N X Nitr @gedes

(07} Oxygen

P Phosphorus

Pb Lead

PQ Phosphate
Si,O Silicate

SQ Sul pdiuaxi de
SQ Sul phane

\% Vanadi um

Zn Zinc
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EXECUTBVEMARY

General/ Overview of the Project

ThirepeprtesaemEsvironamedoal esmp aicsts e s s(meif Ai)rh e
proposed Granite Qearmy |l RAvest menwtEsL0o mi t ed. E
Limited provides raw materials such as grani
rail way tracks. The powvponsedngaariat &f Gfhaddouy
ESIA of the proposed project was conducted
environment al Magaegementwhinh include the EI /
the Federal EmWw ini esnmegntof( FMEnv) Sector al Gui
projectd hi¢lgeds) an Mineral s aadd Mimda nNji dAecrti,an
and Mining Regul ations, 2011. Though the pro
active mining byownhea prDeawitcausa s& tSeawoe Const
currenty arti sanal mi n ihowgeverj the poonegsoti mg acqui r e rel
environmental per mitstd sexamitne tbeadt b yt HEes op drsil
effects thatprtohe cptr apso dlaaoktehl yt teo phhayvsei coanl and
environment to al mawi sgpubhd g@geomset enhuman ac
synergistically witthhitrh ea nsausutrailn aMolrd ddevel o
project was to provide essential raw materi a
needed to c&KmanlMamuadaiit hpTlheg eneéw Astandard ga
Mar adi railway | ine has an approxi mate | engt
three Feder al St ates of Kano, Jigawa and Kat

the Niger).

ObjectafubBSI A

Thebjecdfi hEeSIfAtrhpger o p opsreodae teb

T Provide information on the quarry's enyv
air qguality, soi |l , fauna, flora, mi cr o
water, groundwater, geology, hydrogeol og

1T Determine the project's environment al [
communi t ye'cso nsoontiico -antltsoal oactivities.

1T Examt heeabt huaftiheomgmpul at o amger o jse ctte
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T Examine and sagsaedd ctame potenti al and ac
activities and auxiliary facilities I n
preparabhsehyi w@pteirmmbandonmaetnhgat usacti al
andeaknkironments.

T Provide recommendati ons for mitigating
enhancing beneftihppr aj ectnpacts of

1T Devel op an environment al management pl &

measures and an environment al monitoring

Speci ficOBjejcéctves

The main objective of this project iIis to ext

the body of rocks sipreticsgifsgamal t Broudihegqaeadfisyi ng

rocks are further crushed into materials a
activitiesMarfadiheR&ialnoproject. The project's
on t he-M&raadi rail project, although the qua
mar kets beyond it.

Proed Locati on

Ther opogsreadng utaerprryo jiescac awietdhi n t he Hugungumali

Kunchi Local Government Area (LGA) of Kano
(Hugungumai ) i's about 2.5km sout hwest of Ku
Quarry ippmgeaetcead within the acquired property
with a centr al geographical coor diamealteev aotfi o0lnz

oblO0ambosgelaevel

Need f otrhPr oj ect

Esderra I nvestment intends to efficiently peé
materials for society by converting rock dej
product s t hat woul d dMarusded rfadrl walfe pKapect
comsutcti on purposes within and around Kano st

nat ur al resources fombo. somet hing useful

Benefoiftt sBr oj ect
During operation, the benefits of the- quar
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emphasb$aeamet blkenef t hpr oji encctl ude:

1 Proviodgiroantict uep p o rcto ntshter aurcd | omeorfiad nMam adi
RalLine
Convreatt ureaslour cneast eiunstaoblye man .
Pr oduofiamalt, 0o ngersa, e la,na rn ct, hperroduct s.

T Provemdel oympport dromangki lalna@d s kNil edi ans,
especi al | yt hhdoossteemmiu moint i e s .

T Enhanceaoftnite pr ovi efiboans 68 o c iaanleni t idehske o st
communi ties.

T Povealtlyevt lart oiwmpdr edaesreidvad f uontdd o caanldt at e
government s.

T Promatg®ordel at iboentswhé&Eepd er amt hleo ctommuni t vy

t hr oilugdr esaocsceido e codNVIMI tcanc e.

Legal and I nstituthrommdwd®relkgul at or vy

The ESIA of the proposed project was conduct

| egal and regul atory framewor k. Thi s frame

international, and Kano State | aws and regul

2004 amedtemal Ministry ofTlHEeavNatoinoneallt EfFIMEwe

Regul ati on, SPol Butoifon 1A®4dt ement in I ndustri
Wastes Regul ati on, (1991, ( NboT.h e4 2ma n\Agle.me 7 8,
hazardousdawadsselregulation, S.1.15 of (1991

Land Use Act ( CAP, TLh2e0 2P elnFaN ) 02d0e0 4Ac t . The
Ni geri a, CAP bHRatLiFoNnal ( 2BDfOf4l)uent Limitation

Nati onal Pol l uti on Abat ement in I ndustries

S. 1.9 ,NagDdbhal Environment al Protection ( Mar
Wast e) Regul ati oNatiSandall5EnWVi9r9dnment al St anc

Enf orcementE SARREeAN)c YA(TNM é 2 NDG¢r i an Miner al s

Ni gerian Minerals and ,Mihrei nLga bRPaig u lAatti, o nCsA P( 2L0

The Nigerian Urban and Regional PWwHdIlainmi Hhega |Atch

CAP 103 L,FNa nDb9 99t at e Environment al Pl anni
( KASEPPA) , Edi ct No . 15 of 1990.
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Project Descri ption/ Component s

The quarry project's key components are diyv
(drilling and blasting) and the production 2z

and expltogiewsse .

Theri taicte a Vv iotrhpmrso p adseevde | o pfind@u a rarr ye :

TfTMobilize the site for bush cl earpng. and we
1TSi peeparvattetmmdvienui pmeni br astourmdiernvge,l | i ng
andite consolidation.

TErecof onndauppfoatrtheeuarr y.
fTConstrafof i bwiel di ngs
f1 nst alolfqautaimacng e ssori es

fDemobilizati on

TabE&81IWastTegypes & Mania@eEaeweattiSo agle

WASTE TYPE MANAGEMENT METHOD
(Regul ated Waste
il I . :
Ol y s udge, abs Col |l ecdgietde,ont hen #tsridrespor
grease, oily rag

To a designated waste dun

Regul ated Waste .
( g treat medits paonsda |

Drainsdtenwith collectieor
Waste oil and co site by the wastsei tceosnde ac
recycling, or disposal
Segregati on asnidt es tionr aogpee no
Scrap met al Transportsattieormyofaf wast e ¢
site recycling
.., To minimise the attractio
Gener al -pvatsrteessc i & . .
organi c putreSC|b!e wast.e-W|II be
covered bin andideshpbyged
Gener al -pMasdteiscs Col |l ection on site and st
Transportation from the s
approved waste facility.
Expl osi ves No waste explosive produc
Recycl abdpea pweas,t e Col |l ect recycl able produc
cardbpbaadtics, g Eso Terra Limited recycl a
al umi nium cans arrangements in appropria

Recycle through an apolroe
agency.
Hazardous waste Coll ection on site and st

Di esel & sol vent
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Transpostied dfyf a | i censec
transporter to a |icensed
di sposal
Truck t yrseogne tciame s-t rle@ d & &
Earthmover tywses a@aanbbadi
Tyres site. Light vehlcle-stlgree
transported from the site
|l i censed, regul ated wast
facilridgyydloirng or disposa
Dead batteries shall be 1
battery supplier. Batterdi
Vehicle batterie shal/l bessterédromol | ecti

regul ated waste rleygulaat e
contractor .

Wastes will dBeteolheot ad <
Sewage waste and evacuated for disposal at

KNS G.

Col | ecdietde oaand t rsintse olryt e:
Crusher |l ubrican |l i censed, regul ated waste

facility for recycling, t

Coll ectsad e,ont hen t-s ane p

Heavy Mobile Equ

: desi nated waste dum f ac
Lubricants 9 P

and di sposal

. Col | ecdgietde,ont hen tsridres g or
Crusher wear | in .
designated waste dump f ac
manganese steel) .
treatment, and disposal

Studypproach

Thappr ovmaxshoo bt aicrol ogndcsatial bas eldianfear odres k't op,

field and | aboratory studies, interviews and
individual s, et c. It i's hoped that t his ap
establishing the baseline status of théeenvi

project's potenti al environment arhe aismmaost s é

proposed, and an environment al nleernveed edipesdt.d p |

assessimepok bdwelrneolt i mittdaende f olaliowi mga:d es o | gua
assessment, vegetation mapping and character
resour ceesgonsoontiicoo soci al assessment , and heal

weraed equatdellr yssed.

FIl ora and fauna were identified througmdvi st
examining footprints, remai ns, et c. These

di scussions of results and a report ofmi e¢lhe f
6| Page
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assessment/ data gathering runs from 7th Nove
single season, covering only a spatial boun

medi a and socioeconomic aclsleatsimedEnmd | owise s amp

Aigru a laistsye s simielh b c a tpil emsso ntlrocclait modr ound t he pr ¢

site.

T Noi bBevaeslsessimgaltoc atpiloumssntirmhaar o utnide
pr ojsda dte.

T Soislampd el | efct olalh oc atpilouwss ntirmih dar o utnide
projsadtencompassiamg@ulbespsidi)l.

1T Sur fwateseampdoel | efcrta2nam f f gueampri ¥ ® c awietdhi n
the paojeact

T Underground water sample collection from
Sampl es were transferred into proper pres
tbhe Kano State Ministry of Environment P
t heve r e pil m cferde eaznearl sy sfi osr.

Description of the Environment
Regi o@Qlailmat e/ Met eor ol ogy

The study areariisd icd itmad i cemionlamdc tNe rgies e G |
di stinct seasons: the hot, dry season and &
characterised by t he hot and weltntfoo@gi ¢ &lor
Convergence Zone (1 TCZ) moveggeat om.o rTirina pai nddanlts «
Convergence Zone (1 TC2z) appe@alsl yast hau nbdaenrds t a

circle the globe near thejeaegbaattbheduatdorNi ger

Ther ojaercaaasvi t hiher opi cs, Dy wicmatt & dssetaismodne , dr y
and wet (rainy) seasons. The twoprsewaiolni mgeog
masses bl owing across the countrsyouamdsyanri gu
humi d maritime air mass bl owingofr-ddsmt @aciry s s
massefSaharoan gii.neHar mat K@amc hwie'ts season i s oppr
mostly c¢cloudy; the dry seaswooumnd. pQv et ytloé oc
the year, the temperaturet tBBpis@aliClswrieailyows f
11. 63A604¢e. 11AC.
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Ambi eMmitQual ity Assessment

Theol |l umamitsooeaderanguglairteyy tr dgexi s ul phur

di ox(iSdies uspepdedi mat S M)mmo (iNgHhy dr ogen sul p
(), carbon monoxi de 2Hs)CO)c, adabwodkni rde€thtf @a n(eC ( CI
Phosphigxe ToPHal volcatwpiolua(d®UY &FCmincal dehyde (H
hydrogen cyanide (HCN). Ambireatr 8RYedetebm D
mg/ mj These recorded valuedaiwkyeawbobaget maxiF
permitted of 0.25 mg/ mj {lFeMEnvs, iln9 %5n)e. sA nubdiye
ppm. 1 ppm acr osst atlilosma.mpTheagconcentration f

l'imit of O. O6 ompeme.ntTrhae ihoinghmay be because of

project apa&raamdédtacdhres wirtelgiun atthoe y | i mi t .

Noi se

Il n al l the sampling points, noi se | evel s mea
and were below the tolerable | imit or noise

pol lution. The val g¢s pwkyadbreME@NAVHOI0dBA

Sur f axd@&roundw at éPrhy sGhoemi stry

Water samples were collected from twdhsqueaerry
representing surface or open water sources
( KQWwW3) for the groundwater source. The Gr ol

transparent, whi |l e t heweajewd roraysh ypi i gthst wgarteeyri ssha ir

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 uS/cm,
235 uS/cm, and 1062 uS/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 levelby FMEnv was set for 1000 uS/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 abovet he r egul atory

The microbial analysis of the water sampl es s
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KQW1l and KQW2, cwhi |l evas absent in KQW3. The
Cfu/ ml for KQW1l KQW2 KQ&Vao rCdvéd mé .

SoiPhysClhemi stry

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 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), NO 3 2- (10.7-23.7 mg/kg),
N2 (1.9-8.1 mg/kg) and CI2 (0.6 -3.0 mg/kg). Meanwhile, NO22- (0.00 mg/kg) was found

across all three samples.

Theoncentrations of copper, cadmium, nickel,
for the zinc concentration, which ranged fro
content (TPH, benzene, xylene, toluene, PAH,

t he board.

Geol ogy

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 NWSE 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 t o ¢

composition.

Veget asttiudwersear rd wetdi t hihpr oj ichedhe nei ghbourin
community of the project site to determine
popul ation of pl ant speci es. The pl ant comn
species within each quadrant were i1 dentifie
vegetative parts were cwlltdcthegpgbapsaeasnaead itmak
the | aboratory for herbariuencédubibebhaerdaad 9 p
t hemredomvegetatft hesreeiasshar acteri sed by a cont.i
(66. 7%), shrubs (11(.212)2 tautadn ager hassrsd chtedSri dsatni ¢

Savamma@nccascohhbeéd¢tidemse tree/ shrub strata.
the trees acr obet weheerl 3a®& Beaa/ aing t es , Bagpphi ac
t honnamd®anki a bdiogni otlahves @ jseictte, whil e i n resi
no-nndi genous species, specifically Azadirach
The presence of Eichhornia crassipes and Zan
i n theTrsedetsesare used to create shelbtreancbhedst s
are used to fuel wood. I nt er vi eiwsf owi mait hheum t e
wi | dliiviembuhygamdsesieh h&r eAheonservation status

species was altosdetceornnsiindeerwldet her this speci
conservatitome olrntiesr mant i onal Union for Conser\

The commonarwiulnddl itfhee si te were whnfileoggrets,

Soci oeconomi cs

The studgsiwgnsed atld aobetleiereobhomioci and heal th

community frons epxroinlaarayy ddegdiesti onnaire was a

to 40 households in the study ar ea, and 32
admini stered to willing households selected
Group Discusanadnisntde&rGhDisgws were al so held in
to the queaxntdi ramdiirce pants in the FGDs and i1
above. The F@GD$ aandnsohsok place at the Hak

al ongside his subjects and at the office of

in attendance and other interested groups fr
10| Page
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the security agents (Nigerian Police) also t

consultations were held on the 7th and 8t h N

The srtavwegal ed that about 22% of the sampl e pc¢
78% were mal es. The study also projects the
area whereby 32% engaged in trading activiti
as farming 43%, asaervaans ®&Wwoandi oihers 2%. T
at the monthly income of respondents within
N5, DO, 000 @NBO A0 6, 00103 . 1MK)5 D 0-82 0, 0(0105 %P O ,

OO0-830,00021. An%)d adBE80e O(401. 8a%)U;her evalde seci@as e

theareai $ even] amndheumati sm amongMeamped sg rodu ptsh

communities egpnessad Bhbheut the proposed pro

These concerns border edt hoeni rp eerncveii rvoendmeenftf, e clt!
heal th. They al so acknwaol kedigiegl etl ngptmetathee apr o0

Potental and®Associlampact s

The proposed quarry had significant positive
on the area's ecologVhe sassatipotteachitdi dleakbt fn
benefici alki hompaded.

T 1 mpr overehmetc o nosntiaco i @ ndlamrddsadirn uloemmado ugh
paymeftdequate compensation.

T Mi niamglr oduci ng chippings of assorted siz
government and sMgrpoditl t hen&ano

T Contritbhheeeuntry' s gener al economic growtl
i ndirectly affect some sectors of our col

T Creatifeormp|l oympport drobbiskksi lalnaich s kil lalbeodu r
t hawvi | le mipé oaytbids tpihnacstetsh eo fpr oj ect .

Tl ncr eadvei oecantoimy imthiee £to mmu Miuttypur chasi ng
chippi mgsheeasdcaatiedi ties.

TChi ppofags orsti eweisb eavai Itaoblceo ntstKeawida r a d i
rail i ne.

T Thewebéa trantséemniod al knowl eidngdeu sitnr t he m

Quawpobyker s.
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Thassociaagped ensi ghi ahdeanmpactthpr opopsreod ect
i nclbuwde e Inionittoehdeo! | owi ng:

T I'ncr eaashembi patlseviatlhaer madbobaselvaheaso
noigenerduridng tloé dmoilelsi ng
1T Veget atoivemmodabtroys the natural habitat
and hinders wildlife migration.
T Secupt ¢ lyldeurese o mmu m intt yer faemrdeonncfel i ct s.

|l nj u@er s o(nsnwerl v dwderesx)p os uwieb dsohaensd ni mal s .

|l njury/ deat h/ assets damage due tof racmi de
thepoiondener attihteadtbpper .
T I'ncreased traffic volume/ del aysrdaokstandtd
personnel to the site.
1T Negative effects on air quality 4dC€©OXt o e
NOXet cf.rhnoimnt ecombusdng@innes/ exhmripredgr sonnel
movement .
T Changes in drainage and hydrologanodl p ¢
fl ooidn nghea.
T Soil compaction due to heavy vehicl e mo
affect the diversity of soil fauna withi
T I ncr eianpe pul dteiacdr atgr ans miofsnoeactdiiosuesas es,
especsiealuayl transmission infections.

1T Pol |l ofsioandroundsatearesunrmdéaci | i ty.

Mi t i gaotfR @mtnenam@é@bksocilamppact s

Appropriate mitigation measures have been p
associ mpeaetdds.owReasorPalalcyt (A&aBR®), as present
ES2AItlthe i mpacts related to the proposed pr

mitigati dmasefhhfen | il owi ng:

T The area proposed for ther eggautar wiyt i sv ar
vegetanhwiohdTh utseh.e | mpba cotd i v eri snii tmya |
T Desi gn, firefighting, and ancill ari es,

yard, will adequately address issues ass

12 | Page



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

ri sks.
T Esdertavestlmemitmadagensehnatid i suadcequan e

continuous consul tation and i nteraction

entcommuni ty to

S i

Tabl e

t e.

ES2.

S Mimimia

prevent

ptftiwdProt enamdAs socilampeadct s

Project
Phase

Project
Activity

Environmental
Component

Potential and Associated Impact

Site
Acquisition

Planning & Pre -Operation

Land take

Flora and
Fauna, Land use

Restriction of access by the proposed
qguarry 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

Mobilisation to
site

Transportation
of
equipment/ma
terials/personn
el to worksite

Personnel
Health & Safety

Risk of injury to personnel due to
exposure in the bushes

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 (COz, CO, NG,
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

Air Quality and

Adverse effects on air quality in

equipment Personnel Safety| Hugungumai community and others
within the along the road due to the emission of
proposed atmospheric pollutants (COz, CO, NCx,
project etc.) from internal combustion
location engines/exhausts
Construction of | Soll Soil compaction caused by heavy
Quarry (Quarry vehicle movement and excavated
Plant Offices, material will affect the diversity of soil
Base camps) fauna within the area and alter the
drainage pattern.
Health Welders exposed to heat and light

(Radiation and
Heat) of workers

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

Rock
Operation
(Extraction)

Quarry Operation

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 (NOz, SOx, COx, GHy, HzS,
& SPMY noise and vibration from
machines and blasting.

Soil, Flora/Fauna

Damage to ecological resources and

and Water 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 Risk of geological hazards such as
Hazard ground quivering, land subsidence
Dumping of Structural damage to nearby
the material buildings.
conveyed by
the dump
truck to
crushers.
Crushing and
Screening.
Stockpiling
Rock Crushing | Dumping of Socioeconomic | Injury/death/assets damage due to
Stage the material (Health and accidents during dumping of materials
conveyed by Safety) from the point of the quarry to the
the dump feed hopper. Reduction in cases of
truck to dumping of materials within and
crushers. around crushing locations.
Crushing and
Screening.
Stockpiling
Haulage of Increased traffic volume/delays due
granite to the daily movement of work trucks
aggregates to and personnel to the site
the required . -
area along the Risk of injury, death, and asset
railway damage due to road traffic accidents
alignment and incidents
Air Quality Adverse effects on air quality due to

emission of atmospheric pollutants
(CC,, PM2.5, PM10, NGQ, 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
guarry 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 facilityor o p er a
fault

Health-related hazards on operational
staff due to constant inhalation of
crushing materials

Kidnap/forceful abduction of

operation staff

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
(CC;, CO, NOCx, etc.) from earth
moving Equipment and localised
Increase in background noise level

Post Quarry Operation

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

EnvironmmhSodal Managem@haéan

Cosetf f ecEtnivie onManagknmnmenNMoni t qrliamgreevel oped

ens utrhredathadvef(segatinvey onmmpaamtienti fied in ¢ttt
assessment are eff ecatointelnw oruesrhe/d ipebtaends oa redd | u ¢
Action Party, Timing of Mitigation, Par amet e
Moni toring Frequency and Cost Implications o
Tabl e ES3. SummarbBf foefc ttihvee COSMP
. Cost
. Cost Estimate .
Item Responsibility ' Estimate
NGN (N) USsD ($)
Mitigation Eso Terra 10, 000, $6,666.67
FMEnv, MSMD, Kano
State
Monitoring Departments/Ministries, 64, 500, $43,000.00
Consultancy for
Compliances
Eso Terra Management,
Capacity Building Community 10, 250, $6,833.33
Leaders/CBOs /INGOs
Grievance Redress Eso Terra Management, 7,527, $5,018.33
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Mechanism Grievance Redress
Committee
Community
Development Ei‘;CTh?rLrg AF MEnv, 85,000,  $56,666.67
Agreement/CSR

Environmental

Protection & Eso Terra, MSMD,

120, 000 $80,000.00

Rehabilitation Plan FMEnv

Sub- Total . 297,277, | $198,185.00
g&”gpgﬁgc%’éggd 14,863, 8 $9,909.25

Total . 312,141, | $208,094.25

Concl usi on

This project's soci al and economic rati

anal ysi s. Eval uat ialnr oddyal stheawm tti vets dcmtsi ons
producti ve. Al ready, t he proponentti mas asdn
commi t ment to the project. A further dehleay
anticipated benefits. Redesigning or rel

i s already tied to the pr elpirnoijneacrty dcooesst sn oa f

severe and negative envi rnintmegiatail o n mMmpeaacst usr. e sA

proposed to addresef éamgti gfirmgher @ajdectr sel t

and established that most neq@ati vatiedp dotws am

term with no significant é&@fgéty. rdabedpasdt wy

stakehol ders and rpgerso pcrhdrsgasolphdesaeddh d jpercutd e n t

i mpl emewmttah'nenr onment al management pl an

are obt anienciensgs aarlyl permits and | icenses from

qgual i faddqapaethres ondh@ lhet o jasgcrtoposed.
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CHAPTBERE

| NTRODUCTI ON & BACKGROU
| NFORMATI ON

1. General/ Overview of the Project

Quarrying activities in Nigeria are a signi
supportiegndtorcadti on. However, t he guarryin

environment aelc,o naonmli cs occoinoc ébren sa dtdhr sets smeuls t

Tocompwiytt ihfeed eMiani sfEnyi r oo mMBAW Mi niosft rMi nes an
St eel Devel opment statutory provicemmns si Be e
Snafhcore Limited to conduct aAsEas s menme ( E &
of the proposed stone quarry Lloopcealatdoovnesr namhe nH
(LGA) of Kano state. The propoaddstqrualrr gf c
83, 5%0m has a Quarry Lease Number CommBADBYZ QI

Envir onameghotcdilmp aAcsts e s s(nEeSnitApnsi pap&dvironment

pl anning. ESIAs are undertaken tfoorhapreo mose @ n
adverse impact on the envdeoinsmeoh afhdaacempet
authority. This report Sprcdsadntlsmptalca Erswiersosm

the proposed Granite Qulmvegstpmeamtt LiymiBEsad. T
proposed site heaxspoxslealetdby abeagnby the previ ol
(Dantata & Sawoe Consturranttytairan shainmi s entb)mg@ enigd g
however, the processt o acquire relevant environment al
initiates to examine both the posi tpirvog eacntd in
l i kely to have on. To obtain Easde qleatedasenvi
investipgasiedndene gantpiavcep r b p epsreodi escxtp e d tdeadv e

omotthephysarcsidci oecemwimi @anment t o alnhaokw nsgo utnod

promote human alcitgywmietrige ssit titkhaetalt wwarl wdt i n

sustaidrealkll ®opmamewor k. The project was to pro
such as gravel, granite and ot hkanManr eRtbuiclt s
projleltd .new fAstandaMar adiugreai IKwmaay | i ne has ar
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of 393km. The railway |ine connects the Thr
Katsina with the city of Mdhadi tmi ERespwhlyi
broad stakehol der pampiociphatintoanaglo tt t @ rios] ean
propoasgmti 6t lainrye si gni fi cant project i mpacts
measures to awnagidd e o sTihtpureobp. onsietdi g etaiviean lsie mt o

consi démedbnoarvnasr ioofus st akehol der s.

The proposed project's ESIA was conducted f
environment al management in Nigeria, whi ch i
the Feder al Mi ni stry of Environment ( FMEnv)
projda®9s)( the Nigerian Mi nearnal ¢ haen dNi Miermii mqn
and Mi ni ng Regul ati ons, 201 Bndt nd DBVOS | d NnBa

Safeguards Systems (ISS)

1. Proj@®kojtectives

The main objective of this project 1| ssittoe,ext
which will be done by drilling anondidfspecti higc:
Si zé@bhewsuami toéks ar &urther into aggregates and b yloading and
conveyedt manotdhruwusher within the project area.

the transopfortthaet i «mushed materials to feed ¢ttt

KanMar adi Rai |l way proj-Mdarntadir ap&o| wlatya e Kap o

istandar d gMargedi Kraaiol way | ine with an appro
rail way | ine connects the Three Feder al St at
of Mar adi i n ( Repulbhe cecodnotmie MNiugdra)i.nabi | i f
dependdanrtea nMar adii | project. However, the qua

ot her mar kets bMaroandi trhaei IKveanyo pr oj ect .

1. Projlea@edtcati on

Ther opoGreadn Qu a rprryo jsehcablel o c awietdhih&@c quipr egley t vy
EsPerlrmvestlmemwietgle ogr ap b oc dlohthd enre perimeter

CB1: 12A250M38a0d 8A13645"E, CB2: 12A2606000606N
8A13615"E, CB4: 12A256300606N 8A14615"E in
Gover nment A3 teaat, e K(@amiogur es 1. 2Fiagnudr 1 .131)Ke N
community within whi ciha btoh2et 5gsamhwestyf Kurschi LGACc at e d

headqu a Mheequasry site is located at the Northeastern Part of Hugungumai
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community with about 1km distance to human dwelling. TheFedeRapubl i c o
Ni geri a, the host nation,?imovAdrrs can drted icefs
bet ween |°%tian@Ndx=nd | orfBann dEkes Kana wlhteatee t hi s

project's study area i1Is | ocat edthdB8or timweshtee ri
partiNi geKamao St ate borders Katsina State to t

northeast, and Baudhmiheamsdukahduna St at e

Le

Fi gur.el. oMAafpr iShawihiggeri a.
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1. Ih®roponent

Esderra |l nvestment Li mited, the Proponent,
1248634. It was registered on 13th March 201
2 Waziri l brahim Crescent, Abakpa GRA, Kadun.
focushenmining sector iIis to become one of th

within a short time through effective workfo

whil e contributing to Nigeria's economic and
tongeage in these activities profitably and r .
the best c¢class of Health, Safety and Environ

under scores our unwavering commi t ment t o r

practices.

Ni gerian Mi ning Cadastr e-3@f0f8i2c ¢ og Ma n tNReagbti @b ar
fofri yéyearmMmhih@guarlreyaisesenewahbldethe Miner al and M
of 2007. Howevear | nfecst ment Limited subsequen
based on the tewthdMraghugddh bwaporusuf wunder a n
no. 58315QL to develop and dper atad | twag @u @i
guarry formerly opred a$awodyNiDaertiad aLi mi ted s
guantity and qualeixtty aad legdptamd tieatadabeéne. The
proposed guarry has granite resour ces of

under ground) , as fecarstibiinead yi mtubde else,r m&ppenct

Ref erence

1. 5Project Terms of Reference

The Terms of Reference (ToR) for the ESIA o
defi ntelde ait ni taftahpgrsotjaedeao Rcontainedi n t het mbt ei &. 1
b e | and/approved by the FMEnv.

Table 1.1. Data Sampling FrameworKk
Environmental and Socigbat a
Air quality T Emissions (NOX, SOx,

HCHO, TVOC, SPM2.5 &
around the project si
Temperatur e

Rainfal/l

Sunshine

Cloudiness

Wind speed

Wind direction

Met eorol ogy dat a

E R E E R
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di sposal / management m

Human health and safetyy Assessment ofs€C€Cammoni

T An inventory of disegdg
ar ea.
Socioeconomi ¢ The essenti al informat
T Type of occupation
T Educational |l evel of
T Kind of disease in th
T The feelings/ opinions

communities on the po
T The operations of peo
Communi ty
T Type of Culture
T Level of i ncome
T Assess on environment
Al so, physical observat
judgment shal/l be used
foll owing:
T Historical sites
T Settlements pattern
T Land requirement
T I'nfrastructure Develo

T I'ndustrial-"acéi womeeaes
f Cost of living and in
Community engagement Consultation to intimat
project includes the fa

T Feder al Ministry of E
T States Environment al
State Ministry of Env
T Local Gover niemt IGAQ u n
T Neighbouring Communi't

Traffic and transport Traffic data, transport

accidents, proposed car
congestion

1. 6Th&SI@bj ectives

Thebjecdfi WEeSIfAtrher o p opsreodae teb :

T Torovide information on the cur rfeanutnaec ol

T

f | omiacr oor ghaina Isaugsivcearssuirtfywate gr oundwat er)
soci oeconomic conditions of the environ
project

To deter pirmg echés i mpacts on the ocemviro
soci oecoamdbbmiacci actuill viithi@é ssmuni t y.

Examt heeabt huatftiheomagmpul at o arhger o jse ctte
Examine and assess the sigalifiaamni vipbDit
auxi Ifiacriiindlipensas@efst h@r ojeecaeanstrapgeéli amni on,
abandonomenthe sataumtbdakenhki r onment s.

Pr ovriedceo mme nd atrhri ntsi gaft d @ mtaidfviegdpact s .
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1T Devel op an Environment al ManageméengaPl ar
measuamreeanEnvironvhemitta®t dmgmoni ttolme ngf fi ci e

off he mitigation measur es.

1. TESIWor 8cope

Thpr oposseutigrskc oipec | ubkfesl | owi ng:

T Revimeam i oniamnt emmat i onal environment al re
codes, and convtetcnh e omsppp @Jaeca@t & n/ti t i es .
1T Review existing |literature on theEAtudy

Pl At d.@har actthdmaisse&e ondi ti ons.
T Comprehdnssladapl i ngéttehsptriompgppsreaj eercefao a
single season.
Consul wiatthsimkehahdegs| agengyi es .
| mpactent i fpir eat icaan enpraenevtalomnat i on.

1T Devel opmenéf fod onticitovseg at i on/ amel i or ati ve mé
programmes and an Environment al Manageme
cycl e.

T Prepamrafntdi E&lirAe potrhtase et egul mae quiyr e ment s.

1. 8BESIMet hodol ogy

This studynudambdiinsecd pl i nary standard met hods

and soci al sciences to obtain primary data f
to establish ameliorative measures. |t invol
exi steinmgronment , review of t he proposed pr

environment alplmamagement

Sitledenti fication

The geography and r el evandcoenmovmirconimefnd rarha tain
proposed project area were identified using |
on the |l ocation and similar environments, p |
the site on October 11, 2022. The informatio
| i moft seer e ane surveyed/ assessed.

Dat@ol | ecti on

Using the information gathered from site ide
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habitats in the area were categorised, and t
defined. This enabled the effective cdlhleect:i
fl ora and fauna of the project ar ea. The fi
November 20t h, 2022, cover edecadnoarnedi,eeaslatnh |

environmeonnpsl eimefnd r matdheln t er at ur e.

Consul twittiStmkehobd&xperts

Thi s i nvol ved t he di sseminati on of i nfor mat
var iootuskehol ders in the proposed project, i
sci emea&latnnvi ronment al i ssues.

|l mpaAstsessmeammMi t i gati on

The potenti al and associated i mpacts of t h
assesussednlge FMEEY Sect cruiiale( L a8tSHWor Bd nkSS 3
Resource Efficiency and Pol |l uti o2 OPlrée)v,e nAfi DoBn
| SS 28 R Ovaeslalst hec ol ogm®& akd coonoanti atdagtcao | | & cartoend
thproject were used to identify and eval uat e

t hper o p opsreodaenddtep r o fafperr o priitatgeat i on measur es.

I n addition, professional judgementpr kpowe¢ @ d
projieccdbel ocavadonseons$oupsi nibasswasi mi | ar proj ecH

essentdattlerdfmirni ng approprmaaasurmpact mitigat

Furt heramadr e,rnmmogn i t diraibregeche si ginnetdhpr oposed pr oj
Environment al and Soci al Managemeinmp iPd \vaeame rEtS
ofoper atpircancdilittheos i teisatla bylpirsoihveedd equat e. The E-¢
al so enable a rapid rescervyircpomssaeatt dr sa.n un

Repor tainmMRgevi ew

Subsequently, the proposed projectds ESI A fi
definitive version of this report wild/l be is
This version shall I nc oarnpdoa nameeh tastnh e peaBi awn
direboy enBMEN V.
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1.9 Legal and l nstitutional Framewor
Protection and Conduct of ESI A

1. 9Nalt i olfrad mewoarkdRegul aRequwirement
for Environnmernatadcti on/ ESI A

Existing statutes on environment al protect.
designed to premivhironmencaht pol |l utipoerbkdegbe
sanctions or damages t o be enf orcedwlgai ns

contr awgnevi si ons.

The principal bodies responsible for envirort
Ministries of Environment . These bodies are
and regulations in Nigeria. The foll owing s

regul ations of the FMEnv and the Kano St ate

to the proposed Quarry devel opment .

Thé&éedeMahi sotfEryvi ron(mReti sed 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:

1 Securing all Nigerians a qualityaodwefhvir
bei ng.
T Conser viunsgi ngndnat ur al resources foéut uhe L

gener ati ons.
1T Restomaingt aamédéniganthegosysasndmol ogrnec@adsses
are esftkepmrteisaeelbvo hggiveealsi t y.
1T Rai sppunbgh war emaegs omoundgr stafhdesigehitmladges
bet wedr enviresmeamteésyel opmant ;

1T Cooperate with other countries, i nternat

optimise the use of transboundaryetoansepo

Nati onal Guidelines and Standards for Environme¢
Nigeri a
I n I'ine with the strategic thrust oNathenhbht
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Gui debhné&eandfaobkdnsvi r onfh@inlt Ebinaimmdil gewapabl i shed
in March 1991 to serve as a prcoatyiohthssHguima

andr baaol | ulthipbantnh r wdstthsegei dedn ene s

Ef f lluiemitt ati ons.
Pol |l ababememdustri es.
Wat gu alointnyd u swtart ies leasthe poionfitnt a k e .

Noiesxpodurma t ati ons.

=4 =4 A A4 -

| ndusetnmiisasli onm t anidon s ;

1T Managewm&mtaindazardwaste.
Nat i obnfafll e mti t aReigounl at i on

The National Ef fluent Limitation Regudl9®&tli)on,
is a mandatory regul ati on tgleaterraegg wmigr dsaciindu
anpollution and poll uti o-si b abamedtaoveagitlinaggbm dex
techndBAgypdet oxi foifecfaftliaisemhht e mide &Ic h arhgeeesg.ul at i or
i s specific to eagcehn ecraatteignogr yf aocfi Iwatsyt,e and it
of solid and | iquid discharges orApmpmrsemruisate

penalftoirefsr i ngealesngeci fniheed r egul ati on.

Poll uAbh@amememndustirmeédsstGeincesr aWasgRBRegul ati on

The pollution abat ement regul ati on, S. 1.9 o
i mposes restrictions on the releagaeaiofdmnenxisc
poll ution monitoring units, machi nepyaher bgo
i ndustries; submission of l i sts andFMEmrWAj | s
requirement of permit by sector shdromf ulheorstto
wast e; the generatorés | iabil peymi ssgirategl e
di scharge 1into publ i c drains; rpgoat e ethieamh s ;0
environmed{eaekbnvironmephadsessimamindustamnces)

penaflocrpntraventi on.

ManagemefHtazar dorudol Wast BRegul ati on

The management of hazardous and soli dVwast e
78, August 1991) defines the pregqeict emant ss

i mpoundimamd eat maspellesndf ntl seetatdar s@scri bes
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the hazardous substances tracking opfr oo watmenley
hazardous c¢chemical products and dan@drrd®Eeus W

requirem@nbsedures for inspegenahtyenforceme

EnvironmempgaAssess maert

EI'A Act CAP E12 LFN 2004 makes ESI A pmainwatte r
projects TMEINAcgertisa @ ut

T Consitdhempaansghext efttheismpaecntseenvi r onment

before embamkhiyn@maofecity.

T Promothiemp!| e me rotfaaptpiroonpproil a teelFle d eraeadndensi st ent
with all | awsakainndg dperca cse woknie s hgt ahanlte uAganh a y
be eali sed.

T Encout agdevel opfpemtce dwiresor neaxtcithbamgei fi cati
and consultation between orgapniopatsieadnscaimc
are | ikely toemaivieo smagmt dbliowenfrdftaer cyt-sd r@ inter aorrs
on the environment oVi Ibloaglegs.ing towns and

T TheAcgi vepecpbdwetr st h & MEntvor egultheteenvi r onment ¢

assessoniemtr oj ect s.

Nati onal Environment al ReSgtualnadtairodns Eannfdor c e ment

(NESRBAROO 7

The act was thel ambodineemtegaoal ati ons faoncdused
sustainabl e devel opment of the envifohmhewtng

provisions:

T Provides aandfiwore tgommmli ance with enviroli
i nter naotnemwvalronmaent sdbhpon | ugrn ewnenandn,
conttrhalomgie tnaerays ur e s

T Empower the Agency to make and rgeuvailew yr,e
effluent l i mi tati ons, control of har mf
environmeelnltuatlsani aadi on

T Prohiwiittlslgawfawlkt horhdiysc hafhge ar daoabstances

t ®« henvironment .
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This offence i s punishable with a finanmdot e
an i mprisonment term of five yearaddli bfienehal c

ofN50, 00e0v efdry t he pefrfsersd e .

Endangerpeedc iAeg¢ Calp081990

This Act prohibits hunti ng, captur e, and t
crocodil es, all i gat ®h Be d e¢Rueaptul bdidii,y gaareanatc g ,e d
the Endangered Species (Control O©Nolorl1 OB i
specifically to i mplement CITES.cbvers domed:
taking of |l isted species. Two( Bredheend@d eeedd easr e
Ani marelagtontowhilchmt er ndtriaad®alohi bited) and Sched
in relation to TWwhamddy hlbyyceornndautecibhceield Ic e M ad)c .t
prohitliktiSspedul e 1 species and requiresataki:

|l i censeandsesuagade decr ee.

1. 90t2h &lmat i obavssbnd Regul ati ons

Ot her relevant national regul ationspoopesedr

pr ojaercet:

Landsd&cof (1978)

TheanbsAcafl978h@onstidfi® 9aBnnd hlRu b lLiamAsqui si ti o
Laws afeltelwveant st ates constitute NigerTha' s go
law is subsumed intothenew L anlds Act CAPO02) 2I0FMswi tmlo sntat i onal
andt altewsncompul sory | and acquisition in the
pur poskegtbkati on enables the State to acqui
| easeocst leud hor itsmtcodpagndhAcal specitthgescedur es
t hset ate must follow to clear the | and Samd edef
must i mplement to compensate t hiés drtolpdree adrf e

t wo tofpamsd ght s:

f Statutory occupancy rights: l ndi vi dual s &
ofoccupédoerybando-nr bhan@erti ficate of occup.
ar e obligated t o pay t he state for any

i mprovements with continuing value
30| Page
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t hlfand wheeci pi epbssag®slomusrtenptayf itxheed by
st aRieghte tr anwftdirea baduet hoft he agioavtee nor .

T Customary right of occupancy: Local gover

occupamwmcayndanyo-nr baneamanyer soorar gani §ati on

agricultural, residenti al, and ot her p u
customarpgposes ancillary to agricultural u
(contained in the application form and nc

ba enewed for-ymasedenrdn.5Reci pients of cust
mu st pay an annual tax on the | and. They
rights without t he ( § osvaelrensa ri 'gshd stplpd ow al

gover nMmdamteansfers).

The Act puts al/l l and in the urban areas of
management . The governor hol ds the | and i n t
responsi bl e f orn aallllocuartbbanng araenads t o i ndi vi du
and to orgame siade mtnisalf oragricul tural, and cort
in the stanbelLanbdjdsée Act conditions is wunder

and management .

The act divests traditional owners of floaand a
thbenefit and use of all Ni geri ans.t hlet fperdevia
government may acquire |l and. toaormaflatithedde
any | and augthamarairley hel d, compensation for

for buickrdipsgand other &éi mprovementsdé to the
wasccupi ed. Payment i' s not pai d fnort Irercd goiil

customary ownership.

The governor will determine who recwneecs|l ame
where no individual or family c¢cl ai ms owner sh
or a community | eathenagltordamgtdmbawhe

Al ternatively, momeynmuantlye fuwtd.i Mtheo @erv etrm o
cancel the right that any person must l i ve
required for wuse i n the pucbolnisct riunctteiroens,t .s eTahpi
and oil pipelines. Landupromghlttedafpo e deg o mi mmed
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governor .

There are some differences between the Nige
requi r eflnheendtesf.f erae ke le dtdehdee qui r é meed ksd Intger nat i v
sites, preparation of a Resettl ement Pl an &
consul regiuome(meinttissetanddsdommuni ti es) . Emph
vul nerable groups and I ndige+wduds dmeecglret ed e
aid; grievance mechaniesvnas uand ommo rrietgowiriwreggnle na n
beundteaki ng the prowietch tme aNatginonealt Ni geri an
best practice of the IFC Standards, and the

200 or more persons as defined by the involu

Pen&bde Act 1960

An Act to suppl ement t he Penal Code of t he
within the exclusive | egislative compeitlelnary

purposes.

The Nigerian penal code was enacted in 1959

of the colonial era. The code under chapter
the | aw, for anybody to Violet the atmosphe
health of persons in their dwelling place, n
act which is and which they know or have r e
dealings with minerals and mines.

The Nigerian Minerals and Mining Act (2007)

The Nigerian Minerals and Mining Act 2007 ("'

16, 2007, to repeal the Minerals and Mining
exploration and exploitation of solid mater:i
The Act vests control of all properties and

unaut horised exploration or exploitation of

Act , al | | ands i n which mi ner al s have been
acquired by the Federal Government foll owi ni
resources shalll pass from the Government to
are | awfully won upon their recovery foll owi
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The Act further provides that the use of | a
over other uses of | and and be considered (f

mi ning operations) as constituting ang ooferri

the Land Use Act. Supposealae mminningg | leaaxee ar
is granted over |l and subject to an existing
occupancy. I n that case, the state g@dvehaot

revoke such right of occupancy within sixty

the provisions of section 28 of the Land Use

The Act empowers the Ministry of Soli d Minei

the operation of the mining sector.

Thé&igerian MMiMnenBRggul ag2®@hl)

The Ministry of Solid Minerals Devel opment

Mi ni ng Regul a&tsit@iadnoxséd dr diannadtceclount abl e sol i d
sector in the country. The Répul asi opsowedar
processes for acquiringfmieceéer alo tihtel éMs namadl &
2007. The regulation has a specific section

environment :

Sect30DeductolBnvitgnesnttsal

Companies exploiting mineral-dedsaourbkese sBéat

environment al protection, mi ne rehabilitatio

SectlilodgRe st orod\iindes n d

The Minister shall, by order, require the gu

in which mining operations haarrolueéeén carri ed

SectililodRec !/ amati on

Where | and subject to a mining | eamien-ehdats be

area sheaestbieeeppl! iumadretr t he conditi on.

Sectlilo&nviron@elnitadt i on

Every holder of a mineral title unpmreacttihd ablA

Mi ni mi ze, manage and mitigate angcenvitoermea
33| Page



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

out under this Act and Rehabilihatbkbandddretl

excavated, explored, mi ned o rmicnovnegr eodp ewiatth otr
nat ur al or predetermi nespeadiafidedds i frseugcunl aatsi onme
andt hper t ilrmevdtoracnei ol | ewitrad Ilbiesgplreadct i ces .

Sectililodanvi r onlnmemaat e s s ment

Evemhy!l doefanexpl orlaitd omsmmaddamenilnegasm nilnegase,

qgual epasewatwsddeer mihtal |

T Before the commencement of mining oper at
e x t e nosfti foteee r m; or

f Upon an application for the conversion o
Environ@Gemplail ance DeBpravit rmeminhepasAsis es s ment
approlwvetdh&edeMiahi stry of t he Environment
Expl orati of@per atMbensgduwt edhe Mitndarleael Ar e

and Environment al Protection andsRelhabi
details psomadedef or in the essaedomdningl
teo hAst .
Section 120: Contents of the EnviRroongmeanmnael  F
The Environment al Protection and Rehabil it

ProviefMoner al s and Mihmildg Act 2007

T Pr ovsipdeecriefhhacbhi Bndat | a naacttiioobnn s p e cand aonnnsu, a |
reports.
Areasoeabi edtheotcaoldsfr ehabi |l i tation

T Costst i nfacerasshpecriefhhacbi Bhdet | a nmacttiaoond

Ati metable for the orderly and efficient

Mi ner al title area to a safe and enviro
futur e edceovned mipcmerctr eati onal use.
The Mi nes Environment al Compliance Departm
concerning the Environment al Protection and
section 119 i n consultation with the State

Manage@emmi eséablaiccxmed i ng lt9otoSk et i on
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TheMi neEsnvi ronm@Gemtipadli Bepaert maygyappr oore e emt

Environment al Protection and Rehabilitation
of its decision thereon within sixty days
ProtexznBReomabilitation Programme.

Suppose the Mines Environmental Compliance D
a Miner al title within the period specified
case, the Environmental Pr og®easthiae @ pgmndavse dh ab

submitted.

|l 1 heaodr ej eoftihégmvi r onPremtt edt Rema @inld®ir togtriaamme

byt he MEnesronment alDeggampihéden datnietrlad hol der
Submit such otBEmnevri rnounnmbeenrt adf Pr ot ecPr ogr amehe R
as may be necessary to dMtin&ewvitrtlb@emappabyv &lom
Departomentf its application is rejected twic
arbitwatihdmdawsfnot i f iodftatédemni sndBsubsecttihoins of
sectionhedsefi tapprovh®Mj n&Esnvironment &l@tnidon

Re habi IPirtogtriaanme .

Section 121: Establ i shment ofRethmeb i HAEwinalt.a nonme n

Thevi ni shaeslt abalnEskhki ronkheot aanhRemabi |Hunddoi on
guar anbherevi r o nonelnit gga fHiod deefMs n e r a | titluensdeas p
this Act.

The Minister shal/l appoint a r e putftuashil nee sisnsdas
trustee or fund manager to administer the ENn
Fund. The trustee appointed under 10 subsect
fund following the provisioAsctc,ap 2ltavesit hreust e
Feder afNii gre2 0 G4ra me nd nemetr eof .

Every mi ner al titl e hol dEervi sloalme ntcalnt Pir mu te
Rehabilitation Fund per the amounts specifie

and Rehabilitatil amdifonoe r yaenasmsn catopr ov a l

I f the Mines Environment al C o mptl h ea necset iDegtaa d

of i mplementing the approwaed Rewviabon memrattalonP
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i s | ess t han t haddepmeunthde alErneva dy maontean & taitl o n

Re habi IFiuthadinia g n r ednugrxdc easnso uintt h Eu ntdat heo |l doefr
t hMi netiatdre; r e wihewusmberff ut ucroent r i bourtmioam¥ lye

contri bohe@ass € hecumsniaayn creesqui r e.

Where a mineral title is reviewed, the Hol de
and Rehabilitation Fund such annual amount s
Environment al Protection and Rehabilitation
t hreegul ati on.
Theér usshealleleppr opeerc or@gartdhemer adft bFeund and s he
have them prepared by an independent firm of
T The trustee shall, not | ater than yteharree
send a copy of the audited stsautbesneecntti oonf (a€

this section to be sent to th&t &NWian ert a&lr

Resour cesviamanhMema gd @emmi tt ee

T Th&nvironment al Protection and Rehabilit.
therefore, shall be applied only to the
Protection and Rehabilitation Programme
ti metabl e of payment s establishedandn t
Rehabilitation Programme

T The Hol der of a mining | ease s hadels cirmpbleedn

I n Emei ronment aln dP rReetheaddtiil ant ad u roitnhtgerrong r a mmn

t hrai nilre@as e

T When the Environment al Protecti dreebnnldl Re h

I mpl emamdedpl| euetthaeer t i fbiya stnidobenpendent

ext

audit has confirmed thaEnviheo nArpdteeaatrdtcan i

Re habi IPirtoagtriabmansee esnat i sf acmplk & thge adfMi ne s
Enviro@omptlk iDerpcae t ment shall authorise
i n the Enwrroarmentoaml and Rehabilitation

thirty draggcseoibgtt @bbtei fi cati on.

LaboAct Cap L1, LFN 2004
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The Lab€ap ILAKt2QLEH), is the primary | aw prote
ofi ndi vi dual wor ker s. The act protects wage
conditions, and recruitmenpar tlitc wlltasyop eesd .raksldmiifo

member ship i s governed by the Tinina&®&co nsntiiotnu tAim
i ncl adteispubfeigealy oerquwad rwki t hdbiusgcr i noinmad¢ ©apfmt

sexrany ogtrhoeuwhdat soever 0.

Whi Nieg ehraisaa t iafleliegchar ent er ndaaboQraglani €ahventi ons
and enacted | aws to enforce t her epsrtorviicstii oomss,
trade union rights of workedabeaeamidMirdeeaioal,r . di

Empl oyeebs 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 0comg
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 Empl oyeesd Compensation Act

December 2010. This Act repeals the Wor kmeno
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.

Vi ol ence Against Persons (Prohibition) Act,

The Violence Against Persons (Prohibition) /

Act resulted from agitations to protect per s
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Vi ol ence, both at the home front and in the

recent days i n Nigeria. Dai |l y, we hear of S
scorned | over podimiveg, aoirdsome@ameedei ngmforc
their family and | oved ones. The need to pro
to enacting the VAPP Act in 2015. The Violer
i mprovement on the penal and cri mi nmdn scatdees c

victims and protects their rights.

Nati onal Gender Policy, 2006

The goal of the National Gender Policy is to
harness the full potentials of all social gr
the enjoyment of fundament al human ,r iegtnd ma |
and political wel | adkdrngs soft had |i nce qu azleintsi etso t
economic spherebo, and combat all forms of v
ot her things. It further draws émtosn regNiogal
a party. The persistence of gender i nequal.i:
deci-mmabnng positions at all/l |l evel s continue
to provide the policy frameworgoadalorofadtdiree ssa
Ato build a just society devoid of di scr i mi
wo men, me n , girl s, and boys are mainstr eame

devel opment

1. 9K8n9®t aMeni stfErnyvi r onment

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

reasonably conducive environment for a habi t addieet yontas ned he

assignofdMnhssteri al responsibilities.

The States have an environmental protection
control pol lution and the disposal of sol i d
various facilities in the states. Thi=ankoar d
enhances environment al guality, and sustains
efficient i mplementation of environmental pr

S o me fthe functionsofthe st at e Mi ni st r y nacfl uEHrevi r onment
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T Consulting with the Feder al Mi ni s tbreyt toefr E°
managemdtntenvi rommadeatdevel oprhaehat i ®oadncy
theEnvironment

T Ceoperating wi t h FMEnv and ot her Nati on:
perfor mafcenvironmeobhati bnsl|l udamwi ronment
educati on/taawheietniesenr y

1T Respondioimo hiit wasmgnagemmeénandar ds,
T Respondiolpe h eatrgvii r o nmeetnttiearls®t a& e d
f Monitor the i mplementation of ESIA studie

aldlevel opment projects in the state.

Generatt dtye | aws on t he enviSrpoencmeffnidc/rdalnley St at ¢ s
rebm hat t he Goevdeerrnathé et AEdTAP E12 LFN 2004) nt er nat i on

Gui dedm@@emsventi ons

1. 9. Mternational Laws and Guidelines
I n addition to the national | aws/ regul ati on:
international conventions and tr efadaicens etvh antg

sustainabl e Sloemweetl bopsmexd tu.d e :

Wor IBhn®ui delonteayi ronmeandgeads fieEERAESS( 2016)

The World Bank requires the executionbgfaan
borrower -raesqua sprtee for granting any fliomawrsci a

Details of the World Bankdéds ESI A procedures

Gui dance Note for Borrowers. The Guidance No
Environment al and Soci al Standards ( ROSs6) , w
Environment al and Soci al Framewor k (ESF). T
reguements of the ESSs; they are neither Bat

Notes do not substitute for the need to exer
case of any inconsistency or conflict betwe

previons of the ESSs prevail

Paris (France) Good Practice for Environr
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Devel opheaj €Ot9sl

Thi s i s an endor sement by itrhpor@BR@R e Miord i sH S

devel opPremnjtadt s .

WorlHer i t@GgreventlDadr

The World Heritage Convention (1978) seeks t
t he |l atter i s defined as areas wi t h out st al

sci emtnidfoincs,er pat obve ew.

Convention on International Trade in &ndanger et
FIl ot @75

This convention was signed into |l aw in 1973
enacted i n 1975 and fraeusntar iacntde o [tolhrea tsrpaedcea eosf t
organilstest abla sheseandangepedfifesvshi ch internat
commercial trade is prohibited or regul ated

and ewxeir oi tati on.

Vi en@anvent otomProt ecafi b®zon,eay 985

Theonventi on, i nstituted in 1985, pl aces g
appropriately to protect human health and t

resulting from humanmadcitfiggattheysert.hat tend to

ProtoocnSlubst anhbedsep|l eh®zoneay:®87

The protocol was amended for the firstetti me
of amendments was adopted in Copenhagktarca Nt
i A994.

Uni tMat i @usg diPmdg nciopl feBumaBnvironm@hn?2

These guiding principles are for mal decl ar a
environmental policy can be buil tUraintde ¢ r Masti ida
has bceoenncer ned about har mful enwerenmenmad. t,

result of this, they published tUmad tsidg nNaftiicc
Guiding Principles on the HumanDEgViaranment

Environment and Devel opment . plrheejigacti nodepl es
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Princ2ple

Thearth's natur al resources, i ncludiagdt he
especially representative samples oft hmatugrhal
caref ul pl anning or management to benefit pr

Princdple

Man has a special responsibility to wialf g¢lgiufae
and its habitat, which are now aqrdawealsy ifmagdr
Therefore, nature conservation, including wi

devel opment planning.

Ri Decl ar anmkErowni ronamed®evel opméAL

Th&i Bar$dhmm( 2 9 R21n)p h a sti hsmeedefdotrhgr es er wdbtiioolnogi c a
di versity, the sustainable use of sihasradnogmp o
benefitouatibet nbiocsfge n®mésour ces ,acicagsairde tnigc
resouarcce sapprtoprnicdfted evaohnolcogise derrii qilgt saldve

those resources and to nedolphekbgdes. The pri

Principle

Human beings are at the centre of Tbewgwc armre

entitled to a healthy and productive | ife in
Princl?dle

Environment al i mpact assessment , as a natio
proposed activities t hat ar e i kely t o ha\y

enviroama&msubjteocdtaci sflaonompreatindumtahor i ty.

UNConvenonBinol o®iivaelr59 9 4

Th€onvention'"s objectives include conservi ng

its components, and fair and equié¢sblrcseshari

Convention Concerning the Protection of the World Cu |l t wmaNat ur al
Her i tQigtgesWor IHE r i t@arev e n t1li90o7n2)

The convention sets aside areas of cull awr ed z
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i s defined as areas with out st andsicnige mumdfviecr s

conservatomnewoi nts

Uni that i &gmamew€pokvenoh®lni m€Cthangda992)

Toachi euvwet aisnoacbel aelt c o n odne \ce | o penmeenrtcgoyn s umpt i on |
devel oping countries neeg@gossobighiowi, excsoonfi del
energy wefficiency and controlling greenhous
application of modern technol ogies on ter ms
and socially benefi @ira@lttergeh dc Idiemaftremir seyssind m

futgeaerati ons.

Af rican Convention on the Conservation 906f8 Nat ul

't emphahsEionnsser ot eame at ureaslo vuirkfersCoantri es.

JakaMaadadmBi odi v elr99i5t y

Given the worldwide concern for coast al bi o
di fferences between marine andantderCroensvternitalon
Bi ol ogi cal Diversity (CBD)xowdrce ech&e@8bopddiat
called the Institute of I ntEelgCAM)ed Coastal A

Arti 61 es

EstalalnimahniMar Pmet eAcrtedaddAPAscjons er @ aglu ©othai nabl

useft hreateprell &Ilsi, § atvmanrgirrees o uarncdecso | opgriacccad s s e s .

Bas€bnvenonom€ont obllraiBounddMoyemewonfs
Hazar dWaisst as d heDir s p 01s9a8 9

The convention focuses on the hazheadar @dusg
wastes. It defegebatwadtandascontrols its tra

protect human and envir admesfseechsal th again

Montr €alnadCar t agPernoat oocnBi osaffethyenbonBinol ogi cal
Diver3ao0o @y
Thi s protodonl ,MontGemdda) |, emphasi ses bi osaf

di versity.

Par(BrandedBSCQonventtiodr
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Thiesmphastihgee 9t ecft hWoar | d' s a@dht uHearli t age
Stockh(Swedd®dre)| ar anmdwomaBnvironh®h2

Thi s decdleawaantdisont hat nations cooperate to de
r egarldiianbginldiotnyp e n sfaowii @ noifpns!| | @tnidotnhemvi r onment &
damaga&usheyacti witihesn their authority.

BonG@onvenbn@®@aonser vafEinadmng eSrpeecc iLO®F 9

This emphasises the promoti on onianmegaesadrngs f

mi gr astpoercyi es .

Ber B8witzerClomvenoiPamt ecafWomk eargsai Qssdupati onal
Haz arlds7 9

This emphasises theagabhsttooaupat wowokrekrikhagz a
enviroamedtr PoNbuasrewinhr gtliLdnl M8 )

I nternational Labour Organisation (I LO)r iGoanlven
Peopillendependewmnt 1989

The articleGoegunmest $ hmtust ensure thatsestsud
the Environment al | mpact of pl anmedsdees]| op
cooperation with the people concermmred,ertrot pi

they inhabit

Protocn€Clooper atfCombatPaoalgl ut98®hh

This emphasises the need to combat polhdti on

Central African Region

I nt er naBieohradc tSitcaend aarnddSui del i nes

CRS@ay seek financing from financi al i nstit
soci al performance reqwirrnrgment sdiesAgnswaanld, r
mitigation wil/l endeavbest tpraphiotdsi aneér mat

i mpacts to ALARP (apr dcotw caasl )r € aesvoen asb. | yThi s
updated | ater stslaoudand d § p & ¢ eshuecantt $1,0s fe hle F &d
Af DBO v aeStSer mi ned necessary.
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The African Development Bank's Integrated Safeguards System, 20 23

The African Development Bankés 2023 I ntegrat
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. 10Th&SIRAr ocess

The procedure | aidfdowandgrtali F(MEar BSKEA tC
CAP E12 LFN 2004Fiigsdrpéreelsoewn.t eldn isnummary, t he
submitting a project proposal to t hieniFRMEanlv
eval uaftihgem op opsreadjiestd nteyF MEnsygr e eaan dvgo mifnhge

propbdyRMEnNESIdA apfrteparbayainaooncr edohedpamaalt ,revi e
exercise and the preparationaopprilyat Riemali ckrl

commi ttee.

44 | Page



ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT REPORT FOR THE PROPOSED QUARRY IN HUGUNGUMAI COMMUNITY,

KUNCHI LGA, KANO STATE

EIA Process Flowchart

Submission of Project Proposal or FS

and the TOR for EIA Study by the
Proponent to FMEny

Initial Environmental Evaluation
which includes Site Verification.

Review/confirmation of the
Scope of TOR by FMEnv

Approval of TOR by FMEnv

Execution of EIA

Submission of Draft EIA Report

Review of Draft EIA Report by
FMEnv

FMEnv furnish the Review Report
and a Provisional Approval to the
Proponent

Impact Mitigation Monitoring by
FMEny, State Env, & LGAs.

Proponent submit the Final EIA
Report to FMEnv

Approval of EIA Report by FMEnv

Fi gulrreFfedeMahi sotfEryvi ronnEenltfd ocedur e
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Screening

Scoping

By a registered Consultant,

Include:

- In house review

- Public review (21 days display)
- Panel Review,

Proponent starts preparatory
Works on the project site and
prepares the final EIA Report.

Compliance of mitigation
Measures is Checked on the
Project site.

EA Dept. approves the EIA Report
and issues the EIS and the certificate.
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l1Strucotirh®eport

re pbobpt eseinmiemdd a p tve rzs.,

apterisona&n introduction with backgr awmnd i |
tline of the ESIA termssobpeefandnaaidhaidpe
view of the | egal and admini stamgli ivosta lférea me
oposreod ect .

apterditsnousses the project justificati on,
stai otédthet of gct .

apttear descushiees hmied alit Ihnger op ppsreod ect .
apterdéoari bes the baseline data acquisit
ol ogi ceaclo,n osnoicci oand health baseline status.

aptfarde s c utshseenp acsts e s sanpepnrtoaancghr e s ¢ m&essoci at ed

pgotentiatft hmpapacpposedt .

aptsexxr esent $ grmd a ouiroerbe proposed project' s

d high significant | mpacts.

aptsenv emes e hErsvir onankSodiabManage Mk At S MPoD e
opted throughout the ©project cycl e. Thi s

ogramme .

apteerght es & hers o jdeeccto mmi pshsa soen.

aptNe mhei ghltihdeetys ndo fh gsst uidlyoncl usi on.
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CHAPTER TWO

PROJECT JUSTIFICATION

2. IGener al

The propospdojQaa@at r yst aerxttergarcat eadnd crush | arg
into small er fragments such as sand, granite
crush | ar ge pi eces of rocks using di fferen
Excavator s, Bull dozers, Crushers, etc., to a
granite, gravel, stone, and other rehatiadnor
Mar adi Rai | l ine and the country in gener al

2. 2 NeefdotrhProj ect

EsDerra intends to participate efficiently i/
materials by converting these heavy rocks i
granite, and ot her products ©Nkatadviout di Ibel it
construction and erecting structures within

help convert our natur al r elmaomu.r ces i nto some

2. 3 BenefoifttlksBr oj ect

During operation, the benefits of t he- quar

emphasbtamet blkenef t hpr @oji encctl ude:

T Proviosfgmani te to support the coKamnMarcdadion
Rai | Line

T Convreattureaslouirncteast eu $ a b lyea n .

T Productsiamait, 0 hgersa, we la,na rt cet, hperroduct s.

T Provedep!| oymemptor t ufnamaneys ki laneddns k Ni gedi ans,

espectihadsleyt hlrosmto mmuni ti es.

T Enhanceonfiteingr oviosh sosscccaménittd Bsosodommuni ti es
Povemrt yevitatrioampikcr edseedvdtuinadwl ocahdst at e

government s.
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T Promageorde!l at iboentswh&ep® e raratt hleocto mmuni ty t hro

i ncr esaosceido e caoqnviMs tcanc e .

2.4 Envi sa&Sgesd ai naftihleirtoypo®edrry
Econominc€ommer Siuaslt ai nabil ity

The sustainability of the quarry 1 s mndiepedider
and the extent of FMasr asduip proaritl tporgotjaeec tyK a al®e n evr
are a core area of Nigeriads economy, as th
guarry products is in high demand for constr
and maintaining exi etbngsnbsoteasi, 0 athhfbietryiithen y.

projmay empl oy directly over 36 pe(rTsaocbnse d5uroif

Appendi.x Px)iority wild!@ be given teommahi fye
foll owed by the nearby communities before th
Eso Termahr eaady i ncorporated plans to absor |
Maj ority)uiamntry phej ect . This wil/ hel p mana

i ssues caused by the quarTrhye and qquingi taadaiavbet i |

aventemanlusi meaganpl|l oymppor t utnhi st e aetnlryi ¢ hieng

financi al capacity of the pr ogecehkite vheods tt hcroomng
i nvol vement of contractor s, estippluibérn £, fampl
services, i ncreased soci al papivi 8li onnot heni t¢
schemes, et c. The project wiKunchoaKanbat e e

anbi geri a.

TechniSaoatainability

Eso Thasaa team of professionals with vast Kk
best technonodegey ni qutamey i ndustry wil/l be use

mai ntenance and servicing of the machinery,

of tphriosj ect . The quarry facility hagr adest
accessories that require | ess maintenance.
Fortunately, a fresh perspective on operati o
technologies is transforming the aggregates

capture usicmonnreecettear kde vh &aed arnap omethi ng and a

will help support the quarry.
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Environmewnmdtadi nabil ity

The project shall be environmentally E8BAain
processes f ol Idoeweed o pme nttheand i mpl ementati o
Environment al and Soci al Management Pl an ( ES
Strict adherence to occupational heal t h and

be strictly foll owed. The choice ofl agdi wmeh

reduce to t he bar est mi ni mum envirommant al

agricudsaurades; this increases the project's
2.5 Project Alternatives

There are several alternatives wusually to an
the best options for a project. Though t he ¢
selecting alternatives i s premised on Seve
deirability or acceptability of the project,
of the project, the government's and peopl e’

viability of the project.

One ot her alternative to quarrying the proje

farming Alternative.

Thé&ar miAnilgt ernati ves

Farming the | and, compared to the quarrying
obtained, was weighed basedi-oins eclo@aomi tevhat
been exposed to artisanal mi ni ng act iewiuti ires
soi l repl acement because the soil has wunderg
and erosi on; it would require massive i,nvest

whichi softeasobtenomvcabl g si mply becofulsa®r esao me

havel r elmadgemxposendi ni ng aOniaytiitpygerst.i on of the |
viable soil conducive tonsprmtngn Alarirmcegidc atu
experts, which includes soil scientists, few
if crops could be planted, they would be res:
where the soil i sowinygl soohdwewociops .t Sugh re

economical ly i mpoosgtve &d rei ¢ wl thuarvee haec triewii toing s ain
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l and' s t anmaomgaasepalyl eofwf i agentul t ur al producti o]

farming alternatives are mejected mmended and

2.6 Prbhbgweltop@pni ons

During the Project pl amnigng fpltaned, cwmpomewa
procthseee pgderopkbopmenwenrse consi dered:

Opt ilo(nD®Not hiongoDevel op@pht on)

The -nmpl ementation of the constructilbinsoé¢aséa.
no I mpasodci ated with the project awlolplttihmasc ur .

option include.

Wit hout the granite quarry, the railway p
The oaodkpowihdbemi ned; et bowmovynd Icu & n nboet
asseanad i Ipirsogd t abl y.

T Londrevepaikdi hGover ntme bt &a hmi nilng d esasred

ot hleagiextpiemses.

T There is a risk oft hfreo mfed a feiitehget ti lpauy eadt pldt t
oho-devel opment .
T Lososfrevenhuwuehkocsatlat e, and f edearnadl h goosvter n me
communi ty.
T Loxodj obpport o miathipe ® jeexcetc uwd womd vaef f o0 5 0 ené

I ndi ge mdhad iotHaurmgtusn ga mdi hregi ghbecommogi ti es.
Lodc o mme ramidalo n obneincetf &Kt 8 dloic@Gd v er nAreend
Continofartomanahg with no recourse to the

EXx posouarnei manbbu matné he ofi alkb nerxg squ aaigti ¥ s
Thiopt wasej ect ed.

Opti2obel ayOpd i on

This meamasni flest and associated benefithbi ®f t

option was also rejected. Delayingoinieée rprcaiji ®

Optid:RrojExeécution

This option involves going ahead and i mplenm
Gover nment and Eso terra achieve their goal
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contributing to the company's natophabnewounb
al so benefit the project I50oat ecammuNi germamb
recommended optimpoyrt@ineceeniintprovi ding fock
Mar adi rail and ot her aspects of the Niger,|

i ndustry. wlahaicsc eopptteido.n
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CHAPTER THREE

PROJERHSCRI PTI ON

3. 1ProjAcemescription

Topographically, a more significant par,t of
while the rest is on artificial mini hills resulting fromthe st ockpi |l e of spoi
mining activities. There are visible pocket:

show evidence of alf®hdo emesd 3q Hawevaydthe3pinidg .
activity was minimal and restricted to artisanal activities at the assessment time. T h e
approxi mate area for the gr d&niThe td eosedlrsse i s
covered with overburden material, whossoeme hi c
portions of the project area have bepnoerpbds

ar ea.

Geographical commgdioruatl @ § eH4dr@sda qaufgprrreys eat ed i
t ab3.el and Fprgeusreentl .t3he outline of the teneme

ar ea

TabBeDutl|l Caer di mdQueasrlregas e

BEACON LATI TUDE LONGI TUDE
CB1 8 13 45 12 25 30
CB2 8 13 45 12 26 0
CB3 8 14 15 12 26 0
cCB4 8 14 15 12 25 30
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3.2 Geological Consideration

Rock aggregates have diverse applications in
stone masonry, drainage constructtihen,siarmrd orfo
aggregate materialasagfjredaasscaaese, fine,
from crushing rock materials (Table 3.2). Mo

the quarry to meet the project's needs.

TabBeXRockexture

SN|AGGREGAT B®) TEXTURI USES

1 O 5 Coar se/Mi xamht eruiseaeldor o agdu-
base.

2 1522 Coar se[fConcmwetr &s

3 2230 Coar se[Concmwetr &s

4 510 Fine Asphabtioad

5 O 1 Powder|Fi |l fl ersphalts

6 100300 HarCdor ¢St ompeée nc hainndgoistt abi |
j obs

Basement compl ex rocks of Precambrian origi
weat hering of t he r ocrkisc lgpg oldibotele.d e & ® teip @mactliaoyn
met hoslewdags heanddmi lolfpinihootl @csr dshset r ectfcheoc k

depobrit lilnifnogr nwaat i soetdm s ¢ e rtheaivier age over bur den

andowlk!| ume.

Thes ur fparcoevieens eomtehgr aniigalro006, 290 n€Ekel anned
crusitiap@ oif6tOy0 tfpdest oamggr egetee;dai ly output of !
fuoper abd vedei gh8houMeotadt peannumS5Wwor kdaygs,

i . eonsi dweereiknegad g ublhiod | daiylsB1,250, @0 nedher .
averageéei maaxabfr eeu-dbur farcaeniidmi | ItioomEelser ef or e,
t h® u- ur faadsarface graniteresourceof t he proposed aggregat
wi | | have a | ife span rodc &dshbad estt of ci kvaew hygada ms . \
t heguarpriy s.

3.3Proj€@emponent s

The quarry project is divided into two zones
{ Admi n, Crushing, qtChalpoeihppendmane adeatkali.l s

oft hproject design)
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Theri taice alViotrhpmyso p adseevde | op ind@u a rPrl yaanrte :

TPl anning Phase: Il ncluding exploration,

preparati on.

fQuarry Devel opment : (construction) Phase
i nstall ati on of equi pment/ machinery, C
rehabilitation of access roads, and cons

guarry operation.

fThe quarry operation phase includes the e
bl asting, et c.

fDecommi ssi oni ng phase: i ncludes removal
revegetation, et c.

3.3.RIl anning Phase

I n the proposed quarrying project,bespdattaeal C
refl ect Nati onal mi ning regul ati ®dns,t ameaet he

| ocation chosen within the quarry site for t

conform to the Ministry of Solid Minerals De
Theopk ocessing facility shal/l be situated a
whighar artfdewworekt | otwh  rexpritite hemouwsghipl ant . Ot
structur al units | ike the office building,

wei ghing bridge, roads (12m width + 1.tlokm L
the main awaeéawawpsd(3m width running the | en
premi ses shal/l b e -oprogsaintiizoende dmainnn ea wel Imake

app e allaonkg.

The speed of constMauctdiiom adfl titheneKawid | def ir
progression through the stages associated
established from available resources (Feasi

oprational |ife of at | east five years

3.3.Quarry Devel opment

The Quarry Plant shabhfbeesi ofgdawe y bty &EBSme

Terra I nvest ment Limited. The sheltemeawy | l
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machinery and other supportipnegp & paacitiiowninteise.s

presemdleadw:

RemovafODver bur den

This involves removing the waste material th
Ssi zeabttnmeo veianrgt hequi pment such as excavators, L
trucks. Granite resources within the wdste
t heonstrmatt e rbieanlesat h it

Th &riling& Bl as tZiomge

The Blasting Zone is the area where the gran
the production zone. Equi pment dursieldaitareg it dnles ,

compr essor s,a nedxucnapuw aitckrss ,

The process begi ns-dwintem sa odieatl a isluegdv etyh flofe € h e

all ows the mining engineer with expertise I
whenée holes should be drilled so that t he
efficiently. The survey wil!/l show i f there

bul gieh ¢ endo reex pl otshiavre utade ns urheat somp | € r @algynent ed

and not | eft duwmr fpdcaec.e tonl Itohwe ar eashaeqoor mal
The placement of explosives i s ptrioef esesc onsaa
fragmentation of the rock is ac¢mpacéed with m
Approval for Dblasting shal/l be obtained fron
there will be strict adherence to the specif
regul ations as wel |l as internatiowomals baktenpt
ensure workers' and public safety as well as
be used for blasting shal/l be those specifie

magazines (away from the blasting area).

Theoamkassh aletl r i Wi éatbneumatic 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 burdento f aci | i t at e
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insertion of explosive (dynamite), which wil
| ar ge bdulgderres.IBavwes t he blasting process. A
programme, the quarry engineer shall fully a
dept h, number , guantity of expBbasVvesd, ran#ds:
the project shal/l be gdumeterewo fash @ BeltBtaaresd o fnt
boul debg oader s.

FACE SURVEY

DRI LLTHNEBHORIIOL ES

\Y
CHARGI NG HOLES WITH EXPLOSI VES

\Y
DETONATIHEXPLOSI VES

1

SHOFI| IREADYOR OADI NG

Fi gu3r.elBl astPirmgc ess
Producti on

I n this kkowladertshederi ved from the quarry ar
chi ppafngwsarying sizes wusing sets offconregoc hani c
belts transpeaedl grheund stones to a stacking
to tdhemensitohnes confi ppi ngs. The finished produc
bucket | otardeFlsg.and hoows t heprocasfsng
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@ Vibrating Feeder @ Jaw Crusher
e
@ Vibrating Screen @ Impact Crusher

Fi guwr.e2r ushkPmagcess
CONSTRUCTORANCI LLARYXI LI TI ES
Tabld eBescrtihlke ® pdsnefd asttrdwuept ow svd ¢ ¢h haai t e .

Eart hwor ks

This wil! i nvol ve stripping topsoil, sinking
and filling with appropriate materials to th
out wusing excavators, ebell dozers, tipper tru

Pl aHbuse

This shall involve building the plant house
constructed to allow for proper ventilation.

fl oor s ssuhfaflilcibeent |l y concr et edt Hwi bsruaptp abnite t h e
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pl aonpter ati ons.

Pl aBhel Eerr ance

This shall be constructed usingfoéoonledadbyeacte

vehicles transporting the plant's materi al s.
be carried out within the | imits of the acqud

Facility contraanonr isipeeEgdl atadi wynsequi rement

Vehi PaekiAmeg a

This is where vehicles wild|l be parked for wus
Car s. The vehicle par k ar eab a2s$3 GQveeshiiguil dadn t 0 ¢
approxs madcfebobtmy7 m each.

Ot h&t ructures

BoreholTeco meet the site's water require-ments
|l itre water storage overhead tank wil bebe i

stat itonepdvmpted he oveéermm&ad

Mi nCant eEmi: $ siesavsef @ ®dtfl @theeuamwmoy ker s.

Measurs$aaglTehi s i s where trucks witlhlaipmer aneraisaitr
tonnagpaciwgi @amttl er n ad hec k.

3.3.Quar@yeration Phase

Thguar ropgergapr opswsidadhc |lbuodtshac hand Manual Oper a
The quarry production/excavation activities
drilling, blasting, a crushing unit, a haul a
admi ni sdafrfaincae hetr ucaniri@ddbl3e dhowéequi pment
beusedachitelvee qgoper gti on.

The rock excavation approach envisaged i n
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Decommissioning planning will starts at least three years before the end of quarry

operations.

1 The decommissioning process shall be done following local regulations and

international best practices.

1 The quarry operator shall engage with local communities and stakeholders

throughout the decommissioning process

1 The decommissioning plan shall include provisions for ongoing environmental

monitoring and maintenance.

1 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.

x  Quarry operations cease

x  Equipment and machinery removal

x Initial site clearing and remediation

Stage 2:
x  Environmental monitoring and reporting
x  Rehabilitation and reclamation of quarry pits and haul roads

x  Revegetation and reforestation of disturbed areas

Stage 3:
x  Continued environmental monitoring and reporting
x  Completion of final rehabilitation and reclamation works

x  Site inspections and audits

Stage 4:
x  Long-term environmental monitoring and maintenance
x Ongoing rehabilitation and reclamation as needed

x  Final closure and handover to local authorities or landowners
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Stage 5 - Post-closure:
x Ongoing environmental monitoring and maintenance
x  Periodic site inspections and audits

x  Implementation of post -closure management and monitoring plan

3. 7Proj8chedul e

Quarry devel opment activities requireaadlequa
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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) isrightfully
developed. Field assessmentsincluded but were not limited to thefollowing: air, water,
and soil quality assessment, vegetation mapping and characterisation (including health
status), animal resources, socio-economic/social assessment, and health impact

assessment, whichwere adequately addressed.

Flora and fauna were identified through visual observations, hearing animal calls, and
examining footprints, remains, etc. These are followed by interpretations and

discussionsof results and a report on the flora and fauna speciesin 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 bythe
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 techniqgue was used to administer the questionnaire and
enumerate the combination of socioc-economiccharacteristics. 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:

1 Identification of sensitive receptors around the project site.

1 Reconnaissancevisits to understand the peculiarity of the project site.

9 Identification of ecologically sensitive areas and important species of flora
and fauna present.

1 Identification and marking of sampling points.

1 Analysis of project activities and their interactions with environmental
components such as soil, water, flora, and fauna.

91 Collection of relevant samplesin and around the project site.

4.2.4 Methods of Sample Data Collection

Water and soil samples were collected on the 8" i 10" 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 acontrol. Soil samples were from 11
locations plus control. Surface water sample collection from 2 different quarry pits
located withinthe 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 asgeophysical conditions and positions of the study area were conducted as follows:

Noise levels
Noise levels were measured using the Dosimeter. The noise levels were measuredat

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 chis 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
usesinfrared 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/m2).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 analyseswere carried out using appropriate test kits, while an lon Meter

was used to detect and analyse compounds suchas ammonia. Plates 4.2 and 4.3

Plate 4.2 /n sn‘u Water Quallty Test for The Surface Water Sample W|th|n the Slte
(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 analysedusing suitable laboratory

instruments for pH, temperature, TDS, etc. Plate 4.4

% R WL IR T =
" F— r“. X 2 &, - =

-

R % ~
S B4 el 32 W ¥ il Sl
Plate 4.4. Soil Sampling and Labelling Within the Site (Field, 2022)

4.2 .5 Preservation and Transfer of Samples

The DPRrecommended 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 inLaboratory Analysis of Soil and

Water Analysis

Table 4.1: DPR Recommended Preservatives for Various Constituents Used by the

Laboratory.
SN [PARAMETER REQUIRED CONTAINER [PRESERVATION MAXIMUM
VOLUME HOLDING
(ml) PERIOD

1 |PH 35 P.G Cool 4°C Detect On-site 6 Hours

2 | Electrical Conductivity 100 P, G Cool 40C 24 Hours

3 | Colour 50 P, G Cool 40C 24 Hours

4 | Odour 200 P,G Cool 40C 24 Hours

5 | Turbidity 100 P,G Cool 40C 7 Days

6 | Total Dissolved Solids| 50 P, G ) ) 24 Hours
(TDS Filter on site
)

Cool49C
Total Suspende Solids : .

7 (TSS) d 50 P,G Filter on site 6 Months
Total Hardness 100 P,G Co00l49C HNO3 to PH<2 7 Days
Acidity and Alkalinity 100 P,G Cool 49C 24 Hours

10 | Salinity as Cl 50 P,G None Required 7 Days
Chemical Oxygen .

11 Demand(CO%% 50 P,G 2ml H2SO4 per litre 7 Days
Biological Oxygen

12| pemand(BOD) 1000 P,G Refrigeration at 40C 6 Hours

13 | Surfactants as (MB AS) | 250 P,G Cool 40C 24 Hours

14 | Dissolved Oxygen (DO) | 300 G only Detect on site Hglding

15 | Ammonia 400 P,G Cool4°C H2SO4 to PH<2 24 Hours

16 | Oil & Grease 1000 G only Cool 4°C H2SO4 or HCLto 24 Hours

PH<2

17 | Nitrate (NO3) 100 P,G Co0l4°C H2SO4 to PH<2 24 Hours

1| oY 50 P,G Cool 40C 7 Days
Carbonate (CO3) free | i i

19 COp& HCGB P, G

20 | Cyanides 500 P,G Co0l 49C NaOHto pH 12 24 Hours

21 | Phosphorus - - 40mg, HgCb per litre 4°C 7 Days

. Cool, 4°C, H2POU4 to

22 | Phenolics 500 G only oH<4.1g CuSQyllitre 24 Hours

23 | Chromium 100 P,G HNG; 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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. 38 Days

29 | Mercury 100 P,G Filter, HNGs to pH<2 (Glass)

30| Lead 100 P,G HNGs 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 = Plasticand 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, uS/cm Hanna H1

4 Salinity % or ppt Salinometer

5 Dissolved Oxygen, mg/I DOmeter,wr i nkl er 6s

6 Transparency (m) Secchidisc

7 Grain size Granulometry and sedimentation

8 BODs mgl/l Hach BODtrack

9 NH4 mg/l Ne s s feagerd s

10 | NO3 mg/l Phenol disulphuric acid

11 | POM mgl/l Colorimetry with molybdenum blue solution
12 SO4 my/l Turbidometry and photometry

13 THC mg/l Capillary GL

14 Aliphatic and Aromatic mg/I GGMS

15 TOC% Graphite furnace and gravity

16 N% Graphite furnace and gravity

17 TDS mg/l Gravimetry after drying to constant weight
18 TSSmg/l Gravimetry after drying to constant weight
19 Heavy Metal mg/l or ppm AAS,UNICAM939, after digestion

20 Soil Moisture Content % Gravimetry after drying to constant weight
21 Soil permeability Falling head permeability test

22 Exchangeablecations mg/I 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:

9 Air quality assessmentin 11 locations plus a control location in and around
the project site.

1 Noise level assessment in 11 locations plus control in and around the
project site.

1 Soil sample collection from 11 locations plus control in and around the project
site {encompassing Topsoil and Subsoil}.

1 Surface water sample collection from 2 different quarry pits located within
the project area

1 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
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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, r ai ny s e as odimate i ger i
characterised by the hot and wet conditions associatedwith 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

Saharanorigin, 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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Average Sun Hours (Graph for Kunchi)
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Figure 4.2: Average Annual Sunshine within the Project Region (World
Meteorological Organization (WMQO) 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 dayis 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 25°C-35°C. Figures 4.4 and 4.5
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Figure 4.4: Temperature of the Project Area (WMO , 2022)
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Figure 4.5. Average monthly temperature (WMO , 2022)
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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 theearth
beneath it, but warm air expands and rises relative to its surroundings, thus decreasing
pressure locally. May through August withessed 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 in2010
Kunchi

Average Pressure (mb)

Zoom 6m YTD 1y All
+ 1015mb
+11010mb
+ 1005mb
2010 2012 2014 2016 2018 2020 2022

« | | >||| | b
Pressure (mb)

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, expressedas 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
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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 inmonthly 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

Kunchi

Average Rainfall Amount (mm) and Rainy Days
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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
T twice the UV, twice as fast (Table 4.3). The average annual UVindex for the project

arearanged from +8-+20 (Figures 4.11 and 4.12).
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Figure 4.11. Average UV index ofthe Project area (WMO , 2022)
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Figure 4.12. Monthly UV Index (WMO , 2022)
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Table 4.3. UV Index Scale

uv _ Risk of harm
Index Media from
graphic | nprotected
colour

sun exposure
for the average
adult

0.0 2.9 "Low"

3.0 5.9 Yellow "Moderate"

6.0i 7.9 "High"

8.0i 10.9 "Very high"
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Recommended protection

A UV Index reading of 0 to 2 means low danger from the
sun's UV raysfor 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.

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 broadspectrum SPF 30+ sunscreer
every 2 hours, even on cloudy days and after swimming or
sweating. Bright surfaces like sand, water, and snow will
increase UVexposure.

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 snowwill increase UV exposure.

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+ “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 ratesof evaporation, mixing of surface waters,
and the development of seiches andstorm 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, Rossbywaves 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 andother factors, and instantaneous wind

speed and direction vary more widely than hourly averages.

The average hourly wind speed in Kunchi experiences significant seasonal variationover

the year. The windier part of the year lasts 7.8 months, from November to July, with
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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 speedof 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 7kmphto over 25kmph. Figures4.13 and 4.14
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Figure 4.13 Wind Speed in the Project Area {Source: (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 sealevel.

The topography within 2 miles of Kunchiis flat, with a maximumelevation 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; it is about 400 to 550

meters above sealevel.

Severalmanmade lakes such as Tiga, Challawa Gorge, Gari, Jakara, Watari, Guzuguzu,
Kafin Chiri, Dudurun Gaya, Hugungumai and Bagaudahave 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.
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Figure 4.15 Topography Map of Kunchi (Source: ArcGIS online ESRI)
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Figure 4. 16 Topography Map of Hugungumai (Source: ArcGIS online ESRI)

45  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 Cretaceousand 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 PanAfrican deformation was accompanied by regional
metamorphism, migmatization, extensive granitization, and gneissification, which
produced syn-tectonic granitesand homogeneous gneisses. Late tectonic emplacement
of granites and granodiorites and associated contact metamorphism accompanied the
end stages ofthis 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:

1 Migmatite-GneissComplex (Migmatites, Gneisses,Granite -Gneisses)

1 Schist Belts (Metasedimentary and Metavolcanic rocks) (Phyllites, Schists,
Pelites, Quartzites, Marbles, Amphibolites)

1 Older Granites (Pan African Granitoids) (Granites, Granodiorites, Syenites,
Monzonites, Gabbro, Charnockite).

1 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 occursto 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 ferruginoustropical
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' emplacementd

figure 4.17.

Property Geology

The study area falls within the Pre-Cambrian crystalline basement complex ofthe 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 SHrends. The prominence of micro faults will make the
blasting work more straightforwvard 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.
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Figure 4.17: Geological Map of Nigeria.

9 | Page



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

ake Chad

= E] Kyanite
1 Sliver
@ Bismuth

® Cassterite (Tin O
@ counbite

B Tantalite

@ Wolframite

@ Magnesite

‘ Molybdenite

@ Rutile
<@ Lead/ Zinc

@ Marble
(@ !Imenite
] Gypsum
M Coal
g Iét;f:dofc BT Limestone

: Clay/Kaolin
Q Diamond

(O Bentonite

. Chromite/Nickel @ Barite

A Uranium (P) Phosphate
A Copper E] Glass Sand

Gemst
3 Gemstone . %

D Talciasbestor

D Mica Q Diatomite

M Manganese [l Bitumen / Tat Sand|

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. McComiclet al., 1995).

The pollutants monitored concerning air quality are nitrogen dioxide (NO2), sulphur
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dioxide (SQ), suspended particulate matter (SPM), ammonia (NHs), hydrogen sulphide
(H2S), carbon monoxide (CO), methane (CHs), carbon dioxide (CQ;), Chlorine (Cl2),
phosphine (PHs), 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)
_ CONTROL
SN |Parameters |Unit KQAN1 KQAN2 KQAN3 KQAN4 KQANS5 KQANG KQAN7 KQANS KQANS9 KQAN10 KQAN11 R
1 |Latitude 12°25'46.4"  |12925'36.5" |12025'28.8" |12°25'44.8" |12°25'43"  [12925'42.4" |12925'45.7" |12°25'45.8" |12°25'46.3" |12°25/55.1" |12°26'05.6" [12°26'14.9"
2 |Longitude 008°13'48.8" [008°13'49.5 [008°13'48.9" |008°13'41.4" |008°13'32.6" |008°13'26.7" |008°13'54.2"|008°13'59.5" I008014'04.8' 008°13'52.0" (008°14'03.2" |008°13'53.7"
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 Y g /3m|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 i g /3m|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/m3 |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 4 3 4
15 |Pm1.0 mg/m3 |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 |CI2 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 = KunchiQuarry
AN = Air and Noise
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Figure 419 3D Representation of 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 250ug/ms

Sulphur Oxides Daily Average 0.01ppm

Carbon Monoxide Daily Average 10ppm

Nitrogen Oxides Daily Average 0.04ppm-0.06ppm
VOCs Daily Average 50pg/ms

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 causecancer 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
peopl eds |l ungs and cause the worst heal th p
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 FMEnvdaily 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 (CCDIR2001).
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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'sdaily average

maximum limit permitted of 10ppm (FMEnv, 1995).

Sulphur Dioxide: Sulphur dioxide (SQ,) 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 candamage 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 (H2SQu); paper making
and burning domestic acid. Ambient SO, 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 HighLevels of SOx may cause allergic reactions, asthmatic episodes,
and lung damage. Examplesof 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 SG; 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 befatal (SIEP, 1995).

Ambient H,S levels in the study area were 0.00 ppm across all sampling stations.
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Nitrogen Dioxide:  Nitrogen dioxide (NO,) is a member of the family of highly reactive
gases called nitrogen oxides or oxides of nitrogen, which are formed during combustion
processes. NO; 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. Exposureto concentrations higher than 0.5 ppm (1 mg/m3) can

trigger changes in pulmonary function in healthy people (SIEP, 1995).

Ambient NO; 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 NHz 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 CH, 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. Effectsinclude 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 bluishwhite 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 wasO 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 concentrati onO.o0f8 HCgHONn r ¢

Phosphine : Inhaling phosphine causes respiratory irritation, compromises heart and
circulatory functions, depressesthe central nervous system and produces severe
gastrointestinal pain. The concentration of PHs; was O 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 oOounwanted sound. 6 disturbancedexdessivemoise oan affact s i n g

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 FMEnNV's permissible
exposure limits of 90dB (A) per day for an 8 -hour working period (FMEnv, 1995)d table
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
15 102
1 105
0.5 110
0.25 or less 115
Note:
Exposureto 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 laboratoryd a uniform cross-section soil auger collected uncontaminated
and reproducible soil sample units. Surfacelitres of undecomposed plant materials were
removed to ensure that uncontaminated soil samples were collected. The samples were
transferred into Ilaboratory-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 KQANG KQAN7 KQANS KQAN9 KQAN10 KQAN11 Egm ?20 L
1 Latitude 12025746.47 1202536.5" 12025728.8" 1202574487 12025743 1202574247 12025714571 12025745, 8" 12025746.3" 12025755, 11 12926'05.6" 12026714.9"
2 Longitude 008°13'48.8" 008°13'49.5 008°13'48.9" 008°13'41.4" 008°13'32.6" 008°13'26.7" 008°13'54.2" 008°13'59.5" 008°14'04.8" 008°13'52.0" 008°14'03.2" 008°13'53.7"
A. SOIL CHARACTERISTICS
. . . . Reddish-Brown . .
4 Colour TCU Brownish Dark Brown Brownish Brownish Reddish 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 glcm? 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 % 173 281 1 0.83 2.01 2.06 431 3.8 2 173 1.46 1.77
Content
EXCHANGEABLE CATION
14 Ct 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 M2+ 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 NH* 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 | so* mg/kg | 0 0 0 0.1 0 0.1 0.1 0 0 0 0.1 0
20 NOs* 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 | NOZ mg/kg | 0 0 0 0 0 0 0 0 0 0.01 0 0
22 N2 mg/kg 5.1 4.6 51 5.8 3.3 6 8.1 2.3 1.9 5.5 7 4.3
23 Cbk mg/kg 3 2.8 15 0.8 2.9 2.2 2.4 2.2 3 0.6 2.4 15
C.HEAVY METALS
24 CLR* mg/kg 0 0 0 0 0 0 0 0 0 0 0 0
25 CR* mg/kg 0 0 0 0 0 0 0 0 0 0 0 0
26 N2+ 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 Ee2* 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 associatedwith 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 SO# (0.00-0.1mg/kg) NOZF (10.7-23.7mg/kg): N2 (1.9-
8.1mg/kg) and CI2 (0.6-3.0mg/kg), while NO2 2 (0.00mg/kg) across all the three

samples.

Cation Exchange Capacity (CEC): Exchangeable cations arereadily 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 (meg/100g). Different cations have varying replacement
powers, butthe 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 cationsleached 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*! 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 KQW?2) within the site
that represent surface or open water sources and a well in the Hugungumai community
(KQWS3) 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 6 h a rcaht@ining 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
canarise 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 - 12Y25143.0" | 12Y25146.9"1 | 12Y26!22.0"
2. | Longitude - 008Y13'49.6 | 008Y13'46.8 | 008Y13'44.0
B. PHYSICOCHEMICAL

3. | Appearance TCU GreyishLight | 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| T s / ¢ 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.0.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) T g/ L 0.000 0.000 0.000
27.| Lead (Pb) T g/ 1 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 | O 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 ofcolour 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 be ¢APHA E98). Water houltl Be fréedrom colour and

odour for domestic consumption, and its taste should be agreeable. The groundwater

sample in the project area was colourless and transparent, whi | e t he quarry

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

guantity expressedin 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 systemsand 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. Changesin 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 (> 35°C) 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
35°C than at 0°C). The density and viscosity of water will also reduce at higher
temperatures. Temperature values recorded in the water samples (KQW1, KQW?2and

KQW3)were 33.0°C, 30.0°C and 31.0 °C, respectively.

Turbidity : Turbidity is the cloudiness or hazinessof a fluid caused by individual particles
(suspended solidg 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 samplewas 9, 12 and 2 NTU for samples (KQW1, KQW2
and KQW3Yespectively. 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 puS/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
152uS/cm, 235uS/cm, and 1062 uS/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 FMEnwvas set for 1000uS/cm.
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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(uS/cm at 25°C) x 0.6.

The TDSlevel 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 arough estimation,
fresh water may have a TDS of 1500 mg/l; brackish water, 5000 mg/I; 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) isthe
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 CQ and H;O. The most widely used parameter of organic pollution
applied to both wastewater and surface water is the 5-day BOD (BORQ) 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 dissolvedoxygen concentration values, expressed in mg/l divided by the decimal

fraction of the sample used.

BODis 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,
KQW?2 and KQW3) were2.81, 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 oxygerconsuming potential of
certain dissolved organic compounds such as acetate, ammonia, and nitrite. This
knowledge is essential for accurate water quality assessment. The CODlevels in the water

samples (KQW1, KQW2 and KQW3) were68.9, 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 sulphatesfor 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 KQWS3) 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 waterand, 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 ahigh
mineral content (in contrast with soft water), usually consisting of calcium (Ca2+) and

magnesium (Mg2+) ions, and possibly including other dissolved metals, bicarbonates, and
sul phates. I t i s d doednaoterdduce kthefisWiaht seap solubian bulh

produces white precipitate (scum) iscalledhardwat er . 0

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/| 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 andKQW3)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, CO. 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 whicha person's immune system attacks its

cells.

The results of analysis of the concentrations of heavy metals in the water sample (KQW1,
KQW2 and KQWS3) 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 KQW?2).

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. coliin samplesKQW1 andKQW?2 while E. coliwas absentin KQW3 The total coliform
count was 0Cfu/ml for KQW1 and KQW3. KQW?2 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,
pressedin 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 areasis 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 usedto 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 Life IUCN | Uses
Names Form
Ficus thonningii Meliaceae Gamii Tree LC Medicinal
Azadirachta Indica Meliaceae Maina Tree LC Medicinal
Parkia Biglobosa Fabaceae Dorawa Tree LC Medicinal
Balanites aeqyptiaca 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 Potamogetonaceaq - Plant LC Flowering

LC: Least Concern, E: Extinct, EN: Endangered

® Tree » Shrub = Plant

Figure 4.20: Species Composition in the Project Area
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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)
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Plate 4.10: Zannichella palustris Plate
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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
causeis 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.

. 5 W .
- i

¥ : "% ‘quPS Map Camera

’i Kunchi, Kano, Nigeria

7 '? i
Q ‘" B Unnamed Road, 703103, Nigeria
Lat 12.429094°
e .\{ Long 8.227694°
”Joogle_ z’ 07/11/22 12:04 PM GMT +01:00

.. AT

Plate 412 Termite Infected Shrub Plate & Field Officer ‘Evalalng a Terite 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 (UNEPR 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 animal 6s presence
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 consideredto 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. Thepresence 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 IE
Amphibians

Frogs | Xenopus laevis | 24

Plate 4.14: Frogs in a Pond (African clawed ) on Site (Field Work, 2022)
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411 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.

411.1 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 Km? (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 GROWTH RATE DENSITY/KM 2
POPULATION
1931 2,438,844 15 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
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