ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT
(ESIA)

FINAL DRAFT REPORT

FOR

THE PROPOSED AGRICULTURAL TRANSFORMATION
CENTRE (ATC) LOCATED AT THE ERUWA FARM
SETTLEMENT, ERUWA, IBARAPA EAST LOCAL
GOVERNMENT AREA, OYO STATE

SUBMITTED TO

Oyo State Special Agreindustrial Processing Zones
(OYS-SAP2)

Oyo State, Nigeria






Contents

100101 (=] | =T O PP PPPRRP iii
BLIE: 1 0] [ PP P TP RPP R OPPPPPPN iX
T T =SSO Xii
[ P ST TP TP PP P PP PPPPPN Xiv
PaNo o]0}/ 0 13- Va0 AN o] o {1V = L4 [0 o L= OSSP Y
EXECULIVE SUMMIAKY. ... uuttutiiiiieiieeieee s eeeesttetaeeeesereeeeeeaeeeessaasseeaeettaataaaaaaaaseasasiamreeeaaaaeasessassansasnsnrnnaeeaesses XiX
(O g F=T o1 (=T @ 1= PO PP PP P RO PPPPPPTTOPPPPPPPIN 2
T ol [V ox 1o o RO PP PR PPPR PP 3
1.0 BackgroundnforMatioN...........ccooiiiiiiiie et e me e 3
1.1 L (0T = e S Yoo =PSRN 6
1.2 PrOJECIPIODONENT. ...ttt et e e e st b et eeer e e e e e e s bbb e e e e e e e nnb e e eeennes 7
1.3 EIA Terms Of REIEIENCE. ... ciiiiiie ittt eenrr e e e s e e e e e s 8
1.4 ETA ODJECHIVES ... eeieeiitie ettt ettt eea bttt e e o ek bbbt e e e s s e eeaab et e e e e e nnbb e e e e e e e nbenennees 9
1.5 S ToTo] o =30 1 1= = 9
1.6 EIA METhOUOIOQY. ...ttt ettt e e e smee e s skt e e e e e s snbbneeeeeamne 10
1.7 LegalandAdministrativeFrameWOrK.............uvuieiiiii e e aeees 10
1.7.1 NationalPolicy, GuidelinesandReguIAtiONS...............uuiiiiiiiiiiirreiiiiiiiiiee e e eeeeerereeeeeeeeeeeeees 10
1.7.2 FederaMinistry of AgricultureandFood SecUrityRMAFS)..........ccooviriiiiiiiii i e ee e 14
1.7.3 Water Resources Act, CAP W2 LFN 2004 ........cou oot e e e e e e ean 14
1.7.4 Harmful Waste (Special Criminal Provisions) Act, CAP H1 LFN 2004...........ccccicveiiiccennninnn. 14
1.7.5 Criminal Code (SoutiWestern States) Federal Provisions Act, CAP C38 LFN 2004............... 15
1.7.6  LabOUrACt CAP L1 LEN2004..... ..o ittt s rmmma e e e e e e e e e e e e e e nnennnnee e e e e e s 15
1.7.7 National Agency for Food and Drug Administration and Control (NAFDAC) Act, CAP F32, Laws of
the Federation Of NIigerial 2004.........coiuuriiiie et ettt e e st e e e s ne e bbb e e e e s e nnebeeeeas 16
1.7.8  ClimateChangeACt, 202L........ccciieiiiiiieeeieteeie e e e e e e e eeeee s e e e e et e e e e e et e seraa e e e aeaeas 17
1.7.9 Oyo State Ministry of Environment and Oyo State Commercial Agriculture Development Project
(OSADEPR) ProCIaMALIONS ......eeiiieiiiiiiiei ettt ettt e rmee st e e e s s bbbt e e s samme e e e bbbt e e e e e anbbeeee s snes 17
1.7.10 InternationalGuidelineSandCONVENTIONS. .........ciiiriiiiee et ee e e e e e e e 18
1.7.10.1 The AfDB Operational Safeguards (BBJMEWOIK............evveiiiiiiiiiiieeree e 18
1.7.11  INternatioNaICONVENTIONS........uveieieiiirieieeeeiaee ettt e e e ettt e e e e smmee e s st e e e e e s st ne e e e e s smmnee s e annreeeeeenans 19
1.7.12 Oyo StateGovernmenENViroNMENtAPOICY ..........oocuuiiiiiiiiiii e 22
1.8 ELA REPOIMSITUCIUNE ...ttt et eea e e e e e e e e et e et tababb e smn et e e e e e e e e aaeaeees 22
(O3 0 T=T o1 (=T 4 Y TSR U PRSI 23
e (o] [=To AU 1) Tor= Ui o] AU TP UUUTTTPPTT 24
21 BackgroundnformMatioN............oooiiiiiiie ettt 24
2.2 NEEdfOr tNEPTOJECL.... ..ttt e et et e e e e e e eeet e b e e e e e e e e e aaaaaeaaeaaans 24
2.3 ValUCOF tNEPIOJECL. .....eeiiiiiiiieiee ettt e e e st e et e e e e s s anbreeeeeeeanes 25

il Page



2.4 PrOJECIBENETIES. ... ettt e e e e e e bbb et e et e et et e e e e e e e e e e ameees 26

25 ENnvisagedBustainability...........ooviieer i e 26
251  TechnicalSUSTAINADIIITY...........eeeie i esrmee e s enb e e e e e e e 26
2.5.2  EnvironmentaBustainability.............ccooiiiiiiiiieier e e seer e 27
2.5.3  ECONOMICSUSIAINADIITY. ... .veiiiieiiiiei e 28
2.5.4  Social SUSTAINADIITY.......cccei it re e s e e e r e e rreees 29
2.5.5 ProjectComponentsActivities, WasteStreamsandLifespan...........cccccuuvuviiiiiiineeiiiiiiiiiiiieeeeeeeen 29
2.6 PrOJECTAIEINALIVES ... ettt rmee ettt e e ettt e e s smmee s st e et e e e s e e e e s 30
2.6.1  SiteLOCAtIONARBINALIVES. .......eeiiriiieitiie e ereere e rme e st e s e e e s s e eeme e snnn e e e snnnee e 30
2.6.2  LaNd USE ARBINALIVE. ... ..eiiiieiiiiiei e reee ettt rmtee sttt e e s ekt e e e e s smmee s s br et e e e s annneneeees 30
2.6.3  Irrigation TeChNOIOgYAREINALIVES .......cccceiieiiiiiieeieeee e e e e e e s seees e e e e eeeaaeaaaeeeesenanreees 30
2.6.4  POWEIrSOUICEARBINALIVES. ... uuiiiiiei ittt rceee ettt ettt e e e e s rmeee e bbbt e e e e s aabbe e e e e e s smeee s abbrneeeeeans 33
2.7 ProjectDeVvelopmenDPLONS..........uuiiiiiiie e ceeeie e e e e e e e e e e e e e e rrnaeaaeaaeaaaan 34
P % R o o (o] [=Ted (@ o] 1o o A TP S O O TP PP PPPP 34
A G B =1 = VY=o o {0 = Tex (@ o 1] o T 34
2.7.3  With the Project OptionGO-ah@adoption)..........cceeiiiurrriieeiiieer ittt e et emmee s e e 34
L 0= o) (= I (== S 36
e o] [Te 1B ox ¢ oo o PP PP PPPP TP PPP 37
3.1 IMEFOTUCTION. ... et e e ettt e e s st et e e emme e e e s e n e et e e e e anrnn e e e emmeeeenan 37
3.2 L o] [=Tod 1 IoTo= 11T ] o H PP PO PP TR OPPPR 37
3.3 Overviewof the propOSEMPIOJECT.........coivieieiiie e e e e eeereer e er e eeeennen e D
34 g (o) =Tex (ot g g o1 =T o) 46
3.4.1  Agricultural TransformMation CeNTIE. .........uuiiiiiiiiiii et eret e e eeeees 46
3.4.1.1 Climatic RequirementandCroppingCalendar.............cccoiviiiiiiiiimemre e e e s eeeee e e e e e e eeeanens 48
3.4.2 PestManagemenandDiSEasS@CONIIOL..........coiiiiiiiiii et 49
3.4.2.1 POoStManagemMeNnBanitalion............coiiiiiiiiiiiiiicce e e e e e e e reeee e e e e e e e e 50
3.4.2.2. Enhancemerto IntegratedPestManagementiPM) ... 50
3.4.3  WaterPumpandIrrigation SYStEIM..........ciiiiiiieiiiiieeeeeee e e e e e eeees s e s e e e e e e e e e e e eeate e mnnseeees 50
3.4.4  FarmEquipmentndMAaChINEIY.........ooiiiiiiii e 51
345 ProCeSSINGPIANT.........ooiiiiiiiie e ceeeie e e e e e e e rae e e et et e —— e anaaan 54
3.4.5.1 Processingplant qUIPMENT..........uuiiiiiiiiiiie ettt e et e e e e enaes 55
3.4.5.2 SONUWASTEAIEA. ........eteeiee ettt erme e e ekt e e e e e et e e e e smmme e e e e et e e e e et re e e e e s 56
3.4.5.3 Liquid WastewatemreatmenBndSeptiCTANK. .........cciiiiiiiiiiiie it reeee e 57
3.4.5.3.1 Treatment System: Wastewater will pass through a dedicatedtdgedreatmersystem.............. 58
3.4.5.3.2 DISCharge @and REUSE:.......cooiiiiiii ittt e e e bbbt e e e eee e sbaabbeb b e e beeeeees 58
R S (o] = To = O] o1 7= [ 1= £ P PP PRP 58
35 ProjectDevelopMENACHVITIES ........ooi i ee et e e e bbbt e e e e eeananbanbeee 58
3.5.1  PreConstruCtiorPhaSEACHVILIES ........ciiiiuiiiiiiei it ireeii et et e e e s s eebbeeeesees 59
3.5.2  CoONSrUCHONMPRASEACHVITIES ... ..eeeeeieeiiiie ettt e e s e e e e e 59

iv| Page



3.5.2.1 SAFEYPIOCEAUIES. ....eeiiieiiieie et e et eeeeas 59

3.5.3 OperationaBNdMaintENANCEACHVITIES .......uuvueiieiiiieiieee e e ceeee e e e e e e e e s e srmmr e e e e e e e e e s e e e s e sennnee 60
3.6 ULIlitieS CONSUMPLION. . .....eiiiiiiiiiieie e iee ettt e e ree et e e e e s s st e e e e e s smeesssneneeeesannnnnneeesd 60
3.6. 1 WALEIUSE......cceiiiiii e e 60
3.6.2  WaSIEMANAGEMENE ......eiiiiiiiiieiei it rree et e e e s 60
G T 0 T = 1o F=To] ] 1 )Y/ SRR 60
3.6.3.1 ASSOCIAEANASTESITEAMS. ... ..eiiiiiei it iee e rceee ettt e e e sttt e e e s rmeee s st b e e e e e s aanbb e e e e e e s amneessbbreeeeeeans 60
3.7 CliMateSMArtagriCUIUIE. ........ooiiiiiiii et e e e et e e e e e e e sb e e e e e nnees 60
L = 0 1= 1o U PP 61
Descriptiornf ExistingNatural ENVIFONMENT............uuiiiiiiiiiiieeeiiec et eesi e e e e 62
4.1 T oTo [ ox o] W PSR PP 62
4.2 BaselinEDAtAACGUISTEION.........ciiurieeiieeiiiiireette et e ettt e e s e eeas e e s s e e e e s s e e e eannbr e e e e e e enneee 62
4.2.1 Field SamplingandLaboratoryANAIYSIS.........ceeieiieeieiiieeeeeeee e e e seeer s e e e e e e e e e e eeaenenna 62
4.2.1.1 FIeld SAMPIING.......eeeeieiiiiiiieee ettt ree et e e e e st e e e e s rmn e et e e e e e e b b e e e e e e s anneesaa 62
N O 11 P= 1 (== 1 [0 1Y, 21 (=To ] 0] oo | Y/ 70
4.2.3  Air QUAILY QNONOISE ... .eeiiiiieiiitie ettt te e et e e s s bbbt e e e s s ne e s bbb e e e e aannrreeeens 70
4.2.4  SurfaceandUndergroundWell) WAL ...........ccooeiiiiiiieieeeer e eeees e e e e e e 70
425 SOOI SAMPIING...ciiiiiiiiiii ittt e e st erer e e et e e s b b e e eaer e e s 70
4.2.6 TerrestriaFloraandFaUNa. ............oocvrreiiiiiniemiiieeie e ssreessrreee e e s snnneeeeesssneesssnnnneesessnne d O
4.2.7 LaboratoryAnalysiSof Field SAmPIES.........ocuiiiiiiiiii e 71
4.2.8 Consultationvith LOCal COMMUNITIES ........iouiriiiiiiiiiie e e e e eens 73
N B O [0 g P= 1 (== 1 [0 11, 21 (= To ] fo] oo | Y/ 13
4.2.10 Rainfall 74

o R N o o1 =T 1 =T 0 ] =] = L =P 75
4.2.12 RelatiVEHUMIGILY ...ttt e et e e s srmee e s bbb e e e e e s anbb e e e e e aane 75
4.2.13 Wind DirectionandSPEEU............uuuuuiiiiei i cceeiiie e et s e e e e e e e e e aeaeeneeaaaeeeesssseenn d O
A.2. 14 SUNSNINEHOUIS. ....ceiiiiititit ettt ettt e et e e e e e e et e et e e e e s bbb eaab b et e e e e e aabb e e e e e e e ansbbeennrees 76
4.3 (€1=To] [oTe )\ Ar=TaTo o |V/o [ £o o =To] (oo Y20 17
4.4 AmbientAir Quality CNAraCEIISHCS. ... ...coi ittt 77
4.4.1  Air Quality CharaCleriStCS........ciiiiiiiiiiiiii i e e e e e et eeer e e e e et s e s e e e aeaeaaaesaeeaaaaaeennnes 80
4.4.1.1 ParticleMatter(PMas@NUPIMi0) .....ceieiiiiiiiiieei ittt ettt eeeta e et e e e e rebseeaneereeees 80
4.4.1.2 PMy5(FINEPArtiCUIAtEMAIIED)........uveeiiie e eeeee e erese s e e e e e e e e e e e e e e eneennnnas 80
4.4.1.3 P M (CoarsePartiCUlAtEMALLET)..........oiuuiiiiieiiiiei ettt rei et s b eeeeeeee s 80
4.4.2  CarbonmMONOXIAE(CO) ... ..ottt eeeei ittt et e e e e e e eeet e ettt e e et e aaaaaaaeeaeessaamreeaaaaaaaaaaaaaaaans 81
4.4.2.1 SUIUFAIOXIAE (SOD) +teeeeteetiiiiee ettt oot e et e e et et e b b eeeeeeeeeaas 81
v N 11 o To [T g o [ (o [ (N[O 7 T PSPPSR 81
4.4.2.3 Volatile OrganicCompPoUNAEVOCS) ......ouiiiiiiiiaiiaaaae e e eeas 82
4.4.2.4 HYArogenSUIFIOE........co ittt e ettt e e e s bbb ener et e e e e s anbbeeeeeeeannbeeenans 82
N R OF= T4 o To oD 10 (o [ (R O © T I TP ROPPPPPP 82

v|Page



4.5 NOISE CHArACIEIISTICS. ... .vieiiee ettt e e et e e s e s e e e e e e e nnneeas 83
4.6 SO QUAIY .ottt eeeme s e e eee e e eeeeee e e eeene e e e e e e e s e et eeenn s 83
4.7 SurfaceandGroundWateQUAILY ...........cceeiiiriiiiieiiieee ittt rmee et e e e st e e e e s rmnee e 87
4.8 TerrestriaFIoraanaFAUNAL. ...........ouiiiiie et e e e e s e e aa 93
T A =10 (=T (g = 1 (o = TR TP P PP PPPP T PPPRO 93
T (1 [0 |7 (= VSRR 95
4.8.3 SamplingMethodologyandDataACQUISIEION. .........ccceiiiiriiieeeiiieee it rme e e e 96
4.8.3.1 TerTeSIITAl FAUNE. ...c.ciiiiiiiiiie ettt ettt eeee et e e s e e e s et beeeb b b et e e e e anbbn e e e e e e annnes 102
4.9 (=13 T 16 L PP PR RPR P 104
49.1 ExistingLandUsewithin the ProjECISItE. ...........oiiiiiiiiiii e 104
4.9.2 Climatechange|anduse,andteNUIE............cceveeeiii it eeees 107
4.10 Socioeconomi@andHealthConditions ofthe StUAYAIEaL...........cceeiiiiiiiiiii e 108
0 R [ o1 1 oo [ ox 1 o o PP TP 108
4.10.2 COVEIAGEBAIBA. ....ciieiieeeeeei et ttie e e ettt e et e e e s s e 4o e s et e e e s se s eee e n e n e e e e et e e e neene 109
4.10.3 DataGatheriNQAPPIOACK.........uu it eree e e e e e e e e e e e e e e ae e ennr e e eerenennanns 109
4.10.4 Overviewof Key SoCioeCONOMIGNAICATONS.........cceiiiiiiiiiiee et ee e 110
4.10.5 Demographidrofile andEthNICGrOUPS.......uuuuiiiiii e eeees s e e e e e e eeaaenes 111
411  StakKeholder ENQAGEMENT.......ciii ittt ieee ettt ettt et e e e s e it e e e e e s rmeee s abbreeeeeeans 126
4.11.1 Defining StakehOldeENQGAgEMENL..........ccoiiiiiiieieiiee e e e e e e e e rree e e s e e e e e e e e enen s 126
A.11.2 ODBJECHIVES....ceiieiiitieiie ettt e ettt e e s okttt e e s e s bbb neeb b bt et e e e e b bn et e e e s n b e neannn e eas 127
4.11.3 Stakeholder Engagement FrameWQLK..............ouuuuiiiceeiiiiiiis e e s eeeeeee e e e e e e e 127
4.11.4 StakeholdeMapping(ldentificationandANalYSIS)..........uuiiiiiiieiiiiirieeee e 127
(O g F=T 01 =T 1Y PRSP PPTRPRPP 131
5.1 Methodology for Impact Identification and Evaluation...................uiiceeiiiiiei e, 132
5.1.1  Impact IdentifiCAtiON..........coiiiiieiiii e 132
L0t 2 10 ] o = Vo o =Y Lo 1o ) SR 132
5.1.3  IMPACt EVAIUALION. ..ottt e e e 133
5.2 Project Activities of Environmental and Social CONCEIN...........ceeiiiiieiiieeeiie e 134
5.2.1 Summary of Environmental & Social Impact INdicatarsS.............ccooeiimmiiiieeee e 135
5.3 Evaluation of Potential Impacts of the Proposed Intervention..............ccccvveeeer e, 148
5.3.1 Potential Positive Environmental and Social IMPaCL...........c.eeviiiiiiemiiiiiie e 148
5.3.2 Potential Negative RiSKS and IMPACL.............ooviiiiiiiicie e eeee e e aees 150
5.4 Qualitative and Quantitative Impact Risk Evaluation..............c.couvviieeeeeiiiiiiiiiiieeeee e 152
55 Description of Potential IMPACLS. ........ccuiiiiiiii e 168
5.5.1  PreConStruClioN PRASE.........c.uiiiiiiiiiiie ettt ettt nenr et e s 168
5.5.2  CONSIIUCHON PRESE.......uiiiiiiiiiiiiiii ettt ettt et e e e e e nnreeas 171
5.5.3  OPerational PRASE.......coooi ittt en 175
5.5.4  DecommiSSIONING PRaSE........coiiiiiiiiiiii et srmee e et e e e 176
L0 0T 01 1] S o TP UPUPPPPP 178

vi| Page



IMPACES MitigAtIONMMEBASUIES ... .ottt ettt ee ettt e ettt eeaaas e bb et b e bb e e ettt et e e e e e aaastbssseeeeaaaeaaaaaaaens 179

6.1 T oo [ ox o] o WP PUP R 179
6.2 IMPAaCt MitIgatioN MEASUIES.......cccoiiiiiiiiie e eeei ettt et e st e e e smee s sanbneeee s 179
L@ g =011 ST /= o 1P 217
EnvironmentaManagemerdndSoaR1an (ESMP)..........uuiiiiiiiiii e 218
7.1 1ol [V ox o] o W OO RPOP SRR 218
7.2 ODbjJectiVes OF the ESIMP........coiiiiiiii e e e e e e e e 218
7.3 SCOPE OF tNE ESIMP..... ittt e et e e e e e e e e 219
7.4 Institutional Arrangements and ResponsibilitieS..........ccuvvviiiiiiicccc e, 219
7.5 Environmental and Social Monitoring PIan.............oouuiiiiiiic e 220
7.5.1 Objectives of the Environmental and Social Monitoring Plan............ccccccvvvviceeiivieveieeeeeeeeeee, 220
7.5.2  Monitoring Parameters and INAICALOLS..........oiuriiiiiaiiieriiii e see e e 221
7.5.3 Monitoring Approach and MethodolOgy...........uueiiiiiiiii e e e e e ee e 221
7.5.4 Monitoring Frequency and LOCALIONS...........cuiiiiiiiiiiiieaiee ettt ee e eas 222
7.5.6 Roles and ReSPONSIDIILIES.........oeeiiiiiiiii e erer e s e e e e e e e e aeeeeaeeaaaeaeeanes 223
7.5.7 E&S Success Rating Using Key Performance Indicators (KRIS)........cccceeeiiieemniiiieie i, 223
7.6 Capacity Building and TraiNing..........cceieieeeeeiiieiieeee e et e e eresrs s s s e e e e e aeeeeeaessesnrnnneeeenes 223
7.6.1 Identified TraiNiNg NEEUS........uueiiii ittt ee b e e e e aeeees 224
7.6.2 Training Schedule and FaCIlitator.............o.vuuiiiiiiiiices e eree e e e enee s 224
7.6.3 Budget for ESMP IMPIEMENTALION.........coiiiiiiiiiiiii et 225
7.6.4 Implementation SCNEUUIE............u it e e e e e e e e et nnr e e aeereeananns 225
7.7 TRE ESMP. ..ttt ettt e et e e e e e e e s amr ettt e e e e e e e e e e e a e e e e nnneeaaeaas 226
7.8 Specific E&S Management Plans (MBS)........coooiiiii e 240
7.9 Yz U lo (o [T gl =t To T= Vo [T g 1T o U 240
7.9.1 Defining StakehOldeENGAgEIMENL..........ciiiiiiiiiiii et e e eene s 240
S T O o = Tox 1)Y= 241
7.9.3 Stakeholder Engagement FrameWQrK.............coooiiiiimmriiiiiie e 241
7.9.4 StakeholdeMapping(ldentificationandAnalySiS)..............uvuuriiiiiiiiieeeiiie e 241
7.9.5 StakeholdeENQagemMENPIAN. .........coiiiiiiiiiiei ittt rmee et e b e s smmee e 244
e ST Yoo o1 o I A1 )V 1= S 244
7.10  Grievance RedreSS MECNANISIIL........coiiiiiiiiee ittt rme et e e s rne e 249
7.10.1 Grievance Resolution FrameEWOIK.............uiiiiiiiiieeeieii e 251
7.10.2 Grievance Redress COmMMIttEe (GRC)....ccuuiiiuiiiiei it ieeeiiie ettt ree et e e 252
7.10.3 Oyo State SAPZ Grievance Escalation PrOCESS.........uiiiiiiiiiiiiceciiiiiiiecceee e 253
7.10.4 Grievance LOYS and PrioritiZatiQn............ccooiiiiiiiieene oottt 255
7.11  Institutional Roles and ReSPONSIDIlILIES. ........coiiiiiiiiiii e 255
7.11.1 Monitoring and RepOrting ON GHEVANCES..........uuuuirriiiiieiiaaaiieiieetieeetettaaaaaaesaeaseeeeeeeaaaaaaaaaaaaaans 256
7.11.2 Budget for GRM EStabliSNMENL.........oouiiiiiiiieee e 257
7.11.3 Capacity BUilding fOr GRM.........coiiiiiiii et e e 257

viil Page



7.11.4 Institutional Arrangement for SEP and GRM Implementation...........cccccooiiiieeviiiii e, 260

7.11.5 Institutional Structure and ROIES..........ccviiiiiiie e 260
7.11.6 Communication and ESCalation FIQW.............uuiiiiiiiiimeeiiiie e ree e 262
7.11.7 Implementation Schedule for SEP and GRIM............ccccvuiiiimeeiii i eees e 263
L0 g F=T 01 (T = To ] | T OO PP PPPPPTPP PO 265
[DI=ToTo] 42 0 g TS T0] a 1o Tl /AY o= U o [o Ty =1 o 0P 266
8.1 [ a1 fe o 18 o1 1[o] o BRSO PP PPP S PPPRPPTI 266
8.2 Decommissioning Oy0 State SAPZ ATC ... ..o 267
8.2.1 DecommisSiONING ACHIVITIES ........cii it eees s e e s seeese e et seeerereeeeeeeeeenraraereeeees 267
8.2.2  Rehabilitation ACHVILIES.........ueiiiiiiiiiiei ettt e et e e smee et r e e e e e 267
8.2.3 Clean Up and ReESIOratiQN.........cceeeei it eeee e e e s s eeees s s nnnnnnes 268
L0 g F=T 01 =T T o= TP P U O PPPPTPPPPPRP 269
Conclusion andRECOMMENUALIONS...........curiiiieeeitirre e e e e e s s e e e s s e e e e e e e e e nnnnes 270
9.1 1©70] o o3 013 o] o N PP PPP R PPTRTRPPPI 270
9.2 RECOMMENUALIONS.....ceiiiiiitiei et ee e e e e e e s e e e e s s e e e e e e e e s s nnnreeeeeenanes 271
References and Bibliography...........ooeeeiiiiiiiiiiiiis e a e e 272
ANNEX 1: TABLES . ...ttt e s e e e e e e et et e e e e e e e eeseseerernr s a s 278
ANNEX 2: PHOTOGRAPHS AND ATTENDANCE OF THE CONDUCTED STAKEHOLDERS
[T € =1V = N [ PP TTPTR 281
ANNEX 3: SAMPLE OF QUESTIONNAIREDISTRIBUTED TO RESIDENTSOF ERUWA FOR ERUWA
AT oo e e e e e — et e e e e e e eeee ettt et ee e e e e rnbnnn e aea e e e e e aeeaes 292
ANNEX 4: ENVIRONMENTAL AND SOCIAL SAFEGUARDS MANAGEMENT PLANS................; ~296-
ANNEX 5: WASTE MANAGEMENT PLAN ...cuiiiiie ittt n e e e e e e e e e e e eeeeeeeeeeensd ~302-
ANNEX 6: OCCUPATIONAL HEALTH AND SAFETY PLAN (OSHP)....ccccoiiiiiiiiiiiiiiieeeeeee e 311
ANNEX 7: BIODIVERSITY MANAGEMENT PLAN (BMP) .....uttiiiiiiiiiiiiii e 320
ANNEX 8: TRAFFIC MANAGEMENT PLAN. ...t e e e e e e e e e e e eeeeeeeeeeeeneennnnes 325
ANNEX 9: FLOOD AND EROSION CONTROL PLAN (FECR)....ccccoiiiiiiiiiiiieeeeeee e 327
ANNEX 10: CLIMATE CHANGE MANAGEMENT PLAN (CCMP)....ciiiiiitiiiiiiieeeee e 332
ANNEX 11: CULTURAL HERITAGE MANAGEMENT PLAN (CHMP).....uuuiiiiiieeiiiiiiiiieieeeeeeeee e 338
ANNEX 12 LIVELIHOOD RESTORATION AND ENHANCEMENT PLAN (LREP)........ccooiiiiiiiiieeen. 343

vii| Page



Tables

Table2.1: Summaryof SUSLAINADIlIYMEASUIES.........ciiiiiiiiie e 30
Table 3.1: Land Allocation for Eruwa Agricultural Transformation Centre (ATC)......ccvvvveinivieieeniinnnen. 37
Table3.2: Proposedigricultural ProductionScheduleandRequirementfor Eruwa ATC........ccccceveeeeeeen 48
Table3.3:Postharvesstoragestrategyandtechnologie$or Eruwa ATCCIOPS.......cccvviviereeeeeeeeeiieeeenvvnnneens 49
Table3.4:TargetecchemicapplicationSCNEUIE..............oiiiiiiiii e 49
Table3.5:Major disease8NdIPM CONrOIMEASUIES.......cciieeeiiiiicciiieiieeee e e ee e e e e e s ssinrerr e e e e eeaeee s e s s e nnnerneeeees 50
Table3.6:Eruwa ATCmechanizatiomndkey equipmentnVentory...........ccuvverveee e ccccciieeee e 51
Table 3.7: Solid Water DiSposal MethQd..............ooiiiiiiiiieii e 57
Table4.1: SamplinglocationcoordinateRNAreqUIrEMENT............ccuviiiiiiiieeeee e e e e e 67
Table4.2: Field equipmentusedduring SAMPIING...........uuieiureiiis e ee e e ee e e ee e n e e e aeaaaaeaaed 6.7
Table4.3: Methodsemployedor field Samplesinalysis............ooiiiioiiiii e 71
Table4.4:Monthly meanclimatic characteristicef the projectareain Oyo (19911 2023).........cceeeevviivereennnnnns 74
Table4.5: Concentratiorof ambientair qualityin theProjectarea..............ccce e 77
Table 4.6: Concentratioof ambientair quality in the Projectarea............ccovvvveeiiniieiie e 78
Tabled.7: Air QUAIILY StANUAITS. ... .cciiiieei et e e st e e e s sibr e e e e s abneeeeeaaes 78
Table4.8:NoiseEXPOSUreLiMitS FOr NIGEIIA............ovviiiieieieiii s ee e e as 78
Table4.9:World BankNOISELEVEIGUIAEINES...........ccvriiii it 79
Table4.10:Physicachemicalpropertief soil (0 15 cm) from thestudy area...........cccceeevvvveeeiinicineee e, 84
Table4.11:Predominanspecie®f microorganismssolatedfrom soil samplesn thestudyarea..................... 84
Table 4.12: Physicochemical and microbial results of surface water (Dam) and well water samples (surface and
LU0 1= 0o 10 o PP 88
Table 4:13 [UCN CatEQOIZAtION ... eeieiiiiiiiieiitieeee ettt et e e st e e s sbb e e e e s anbb e e e e s annneeens a8
Table 4.15: Species biodiversity status across the study.area...............oeevveuviiviiiiiiiiiie e eeee e, 99
Table4.16:Distributionandabundancef PlantSpeciesacrosssampletransectocations...............ccccvvveeeee. 101
Table 4.17: Economic Importance of Flora Species Encountered............coocuveeieiiiieiiiiniiiiee e 102
Table 4.18: Domestic animals within the StUdY area...........cccceeiiieiie e 103
Table 4.19: Wildlife in the STUAY @rBa............uuuuiiiiiiiiieie e a e e e e e e e e e e e eeaeaaanes 103
Table 4.20: Bird sSpecies in the StUAY A a..........coiuuiiiiiiiiiie e 103
Table4.21:ExistingLandUsewithin the ProjectSite Doundary............c.coooiiiiiiiiniiiie e 104
Table4.22:Key socioeconomitdicatorsfor NIgEMaA. ... ..uuuuuuuuuiiiiiie i eeeeeee e 111
Table4.23:Summaryof theprocesandstageof consultatiorfor theEIA. ..............ccoo e, 129
Table4.24:Summaryof stakeholdeEengagemertCtiVItIes. ..........eviiiiiiiie e 130
Table 5.1: Impact EVAlUALiIoN MaLEDX..........ueeiiiiiiiaiii ittt e e e e e ere e eeeaaaaeeeas 134
Table 5.2: Environmental &. Social Components Potential Indicatars.............ccccceeeeiiiiiiiiiiiiiceeneeeenn. 148
Table 5.3: Evaluation of Potential POSItive IMPACES..........ceiiiiiiiiiiiiiiee e 149
Table 5.4: Environmental & Social Risks and Impacts of Agricultural Activities.............ccccooiiiiiinnnne. 151

Table 5.5: Environmental & Social Risks and Impacts of Crop processing for Value Addition at the.ABC

Table 5.6: Environmental & Social Impacts of Infrastructure Support to agribusiness.cluster............. 152

x| Page



Table 5.7a: Simplified Assessment Matrix of Project Action and Environmental Impacts................... 155

Table 5.7b: Simplified Assessment Matrix of Project Action and Social Impacts............cccccevvvvvneeenne 161
Table 6.1: Environmental Impact Mitigation Measures across the Project Phases............ccccooeeieeene 181
Table 6.2: Social Impact Mitigation Measures across the Project Phases...........cccccoveeevvvvvvinineneeeenn, 197
Table 7.1: Institutional Arrangements and ResSpoNnSIibIlIES.............oocccviiiiiiiiieiiee e 220
Table 7.2: Key MoNitoring INQICATOLS . ......iouuiiiiiiiiiiie ettt et e e e e s e e e e eae 221
Table 7.4: RoleS in MONILOIING Plam........cccuviiiiiiiee e e e e e s s s s s e e e e e e e e e s s s assn b annrrreereeeeeeens 223
Table 7.5: Key thematic areas for capacity building............ceeeveiieeoiiiiiii e 224
Table 7.6: Training Schedule and FaCilitator.............ciiiiio e 224
Table 7.7: ESMP Implementation Budget SUMMALY...........cuviieiiiieiieeeiiiiee et 225
Table 7.8: ESMP Implementation Budget and RESOULCE.........cevieieeiiiiiccciiiieieeee e e e e e e s essevvanrrree e e e e e 228
Table 7.9: Environmental Management Plan for all Phases of the proposed .Project.............ccccee.e 229
Table 7.10a: Social Management Plan for all Phases of the proposed Rroject..........ccccccevvvivieeernnnne. 233
Table 7.10b: Specific E&S Management Plans.............u et a e e 240
Table7.11:Summaryof theprocessandstage®f consultatiorfor theEIA. ..........ccccocveeiiiiiiiiiiiiiieeeeeeee 242
Table7.12 Summaryof stakeholdeEngagemerBiCtVItIES............vviiiiiiiiii e 243
Table7.13 Initial scopingconsultatiorfiNdiNgS...........ccooiiiiiiiii e 246
Table7.14 Summaryof stakeholdeengagemerdctivitiesin communitieswithin theProject'sAol................. 247
Table 7.15: Grievance Redress Categories for Oyo SAPZ Stakeholders...........ocoovevviviiiieiiiiiiienenns 251
Table 7.16: Composition of the Oyo State SAPZ Grievance Redress Committee..............ceeeeeeeeeee. 253
Table 7.17: Grievance Priority ClassifiCatiQn...............uuuiiiiieiiiiiie e a e 255
Table 7.18: Institutional Roles and Responsibilities.............coiiiiiiiiiiii e 255
Table 7.19: BUAQEL TOF GRIM ......ccoiiiiiiieiitii ettt e e e et e e e e snbne e e e e nnenes 257
Table 7.20: Target Groups and TraiNiNg FACUS.........uuuuuuiiiiiieie e eeeeee e e e e e e e e e 259
Table 7.21: Institutional Levels and ROIES..........uuiiiiiiiiie e e e e e aeeeeees 261
Table 7.22: Implementation Schedule of SEP and GRM by Project Phase.........ccccvevviiiiieiiiiiinenen, 263



xi| Page



Figures

Figurel.1:EIA Process FIOWCNAIL...........ooo e a e e e s e e e ee e 11
Figure 3.1: Administrative map of Nigeria highlighting OFtate...........c.ooeiiiiiiiiiiiii e 38
Figure3.2: Administrativemapof Oyo StateshowinglbarapaEastLocal Governmenfrea...............cceeeeenne 39
Figure3.3a:Administrativemap ofEruwain lbarapaEastLocal GOVErNMENAI€a. ........uevvveeeeeeiiiivvvrneennnnnsd 40
Figure 3.3b: Map of Eruwa farm settlement showing the boundary of the study area, roads and tracks, drainage
networks and locations of the SamMpPliNg POINIS.........c.uuiiii i 41
Figure3.4: Aerial imageryof the proposed=armEstateshowingsamplinglocations...............ccccocvveeeeiennnn. 42
Figure3.5a:Proposed Industrial hub (Zone A) within Eruwa ATC. SOWEE'SADA .......cccvevveveeeeeeiiins 42
Figure3.5b:Proposed Resort Centre (Zone B) within Eruwa ATC.......cooiiiiiiiiiiiiiiee e 43
Figure3.5c:Proposed Agricultural Zone (Zone C) within Eruwa AT.C.......coociiviiiiiiiiiee e 43
Figure3.5d:Proposed Resettlement Centre (Zone D) within Eruwa ATC........cccoviivveiieeeee e 44
Figure3.5e:State Water Corporation (Zone E) within Eruwa ATC.......cooiuiiiiiiiiiiieie e 44
Figure3.6a:A photograph othedamwithin the Farm Estateith its lushvegetation.............ccccoccvereiinnnnn. 45
Figure3.6b: Another view of the dam from the Water Corporation Side..............cooooririrriiiiiiiiiiin 45
Figure3.7:Cassavamaize,tomato,andcocoafarm pProdUCE. .............uuuuueieiiiiiiereeeeeeeeeeeeeeeeeereeeeeeeeenennnnnnaes a7
Figures3.9aandb: A typical tractoranddiSChaITOWS .........coiuiiiiiiiiiiie et 53
Figures3.9d h: A boomsprayeraplanter,aharvesteramower/slashegwaterpump,anda generatot........... 53
Figure3.10: Typical cassavaalUECRAIN.............uuiiii e e e e e e e e e e e e e e e e e e e eaenr e 54
Figure3.11:TypicalMaiZeValUECNAIN. .........coiuiiiiei it ettt e e e e s e e e e e aaes 55
Figure3.12: Typical COCOAVAIUECNAIN. .........oiiiiiie ittt e et e e e e s sabneeeeeaaes 55
Figure3.13:CassavdProCesSiNGMACNINE.............coii i e e e 55
Figure3.14:Local CassavadroCeSSINANTO GAITI ... ....uuiiiuureieeiiitiiia e e ettt e e et e e st e e e e sbbre e e e e sbbe e e e e eneeas 56
Figure3.15:Typical maizeproCesSSINGNACHINE. .........coiiiiiiieiiiei e eeas 56
Figure3.16:A typical compostindifecycle of organicwastes...............coooiiiiiiiieeircre e 57
Figure3.17:Silos contructed within the facilitior storingandpreservinggrains..............ccccoevevivevvvevvvinnnnnnn. 58
Figure4.1:Maps showing exadbcationsof propoSEIrOJECE..........ciiiiiiiiiiiiiiiee e 63
Figure4.2: The summaryof samplemanagemenrogramputin placeto safeguardheintegrity of thefield

LT L] o[ o0 ]| L=t =T o SRR 66
Figure4.3: Averagerainfall characteristicef theprojectareain Oyo State(1991 2023)...........ccceevvvviveveennnns 74
Figure4.4: Monthly MeanTemperatur&haracteristicef theProjectAreain Oyo State(1991 2023)............. 75
Figure4.5: Monthly relativehumidity characteristicef the projectareain Oyo State(1991 2019).................. 75
Figure4.6: Monthly averagevind speed®f the projectareain Oyo State(1991 2023).........cccvvvvvvevvrnrnnnnnnnnn. 76
Figure4.7:Monthly averageof sunshinenoursfor the projectareain Oyo State(1991 2023)..........ccceeeeeneee. 76
Figure4.8: Map showingdescriptionof geologyandhydrogeologyof Oyo State..........cccoevveveeiiiiieeeeninenen. 77
Figure4.9: Air quality, noise,andwatersamplingloCationSMap..........ccooiiiiiiiiiiiiiiie e 79
Figured.10: SOil teXtUIEtraNGIE........iueeiie e e e e et e e e e nneees 86
Figure4.12: BODWAterquality CRa............ooii it e e sneaeee s 91
Figure4.12:A mapshowingthedifferentecologicalzoneswithin Oyo State...........cccceeviiiiiiiiiiiiiiiieeeeeen 95
Figure4.13:IUCN RedList CategorieBNACHIE A .......c.uveeie et 98

Xii



Figure4.14:Percentagef IUCN Evaluationfor plantspecieencounteredrield survey2020and2025........... 99

Figure4.15:Percentagéistributionof variouslife habitsobservedluringecologicalsurvey........................ 100
Figure4.16:Land usewithin theProJECISITE..........oiiiiiii e 105
Figures4.17 a- h: Demographic and household characteristics of residents of Aal.........ccccccvveeeeeeinnnn. 117
Figure 7.1: Timdapse schedule for implementation of mitigation measures............ccccccvveeeeeeeeeeeeennns 227
Figure 7.2: GRM FIOW Chat fTOr OYSARZ ...ttt 254

xii| Page



Plates

Plate4.1la:Differentviews of Eruwa FarmSettlement.........cccvoiviiiiiie i 65
Plate4.1b:Differentviewsof Eruwa FarmSettlemMent . ..........coouv i 65
Plate4.2: Air and SOil SAMPIEOIECTIONS. .......coiiiiiiiiiiii e e 66
Plated.3a:Analysisof samplesn thelaboratoryat RUWESA............cccocieeeieeee e e e e e sssnenvnnnenn f 2
Plate4.3b:Microbiologicalandsoil analysisof samplesn thelaboratoryat RUWESA............cccceiiiiiieeeinnnes 72
Plate 4.4: Pictures of water collection from Water Cooporation &tdhe Eruwa ATCproposedite.............. 87
Plate4.5: Samplepicturesof vegetation in the StUBIEa.............cuvviiiiiiiii e, 95
Plate4.6: Vegetationspeciesencountere@crosssamplingloCations.............evveiiiiieeii i 96

Plate4.7: Ecology team comprising OYSADA Staff, Agrod4you (Consultants), and Prof. Dicson, A Professor of
P [ (o110 1 1)V O PP PR PPPPP 96

Plate 4.8: A; Parkia biglobosa, B; Gliricidia sepium, C; Anacardium occidentale, D; Theobroma cacao and Musa
paradisiaca encountered within sample transect I0CaLIONS. ..........cooov e ieeiiieeeee e 100

Plate 4.9: Some sheep, ram, cows and cattle sited during fauna survey within Eruwa Farm Settlemé&og

Plate 4.10a: A Housing unit; B- Uncultivated land, €Silos at Eruwa and D Vegetation species.......... 105
Plate4.10b: Aview of Farmland Withirthe ProjeCIte..........uuuuiiieiiie e e e 106
Plate4.10c:Vegetationclassand wetlandvithin the ProjectSite...........oocvvvviiiiiiiiiieii e 106
Plate4.11:Roadpaths within Eruwa FarBettlement. ... 106
Plate4.12:Photograplof AdeseunOgundoyinPolyteChnicEruwWaL..........ccooeeeieiii e 112
Plate4.13:General Hospital Eruwa and AWOjobi ClIIC.............cvviiiiiiiiceii e 113
Plate4.14:0ne of thdilling StatioNSWIthiN EFUWAL.........occueiiiiiiiiic e 114
Plate 4.15: Sample pictures of silos and Farmhouse within Eruwa Farm Settlement.......................... 114
Plate 4.16: Some occupations of residents Of EFUWA..............cooiiiiiiiiiiiiiiiicrrs e e e e e e e e e eeeeanaans 116
Plate 4.17: Vehicles and motorcycles plying the major road within Eruwa and its road netwatk........ 118
Plate 4.18: Dam and Signpost showing source of water and water corporation............ccccccceeeeereeeennn. 119

xiv| Page



Acronyms and Abbreviations

°C
%
ADS
AIP
Aol
ATA
Ave.
BAT
BH
BOD
Ca
CBD
CDA
CDP
CE
CGM
CH,
CHSSP
Cr
cm
CO
CO
COD
CSA
CsO
CSR
Cu
dB
DO
DPR
EAD

EIA
EMP
EMS

xv| Page

DegreeCelsius

Percentage

Agricultural DevelopmenScheme
AffectedandinterestedParties
Areaof Influence

Agricultural TransformationAgenda
Average

BestAvailable Technology
Borehole

Biological OxygenDemand
Calcium

Conventionon Biological Diversity
CommunityDevelopmenissociation
CommunityDevelopmenPlan
Circulareconomy
CommunityGrievanceMechanism

Methane

CommunityHealth,SafetyandSecurityPlanCIS Commonwealth of Independent States

Chlorideion

Centimeter

Carbonmonoxide
Carbondioxide
ChemicalOxygenDemand
Climatesmartagriculture

Civil SocietyOrganizations
CorporateSocialResponsibility
Copper

Decibel

DissolvedOxygen
Departmenbdf PetroleunResources

Environmental Assessment DepartmE@OWAS
StatesEHSEnvironmental Health and Safety

EnvironmentalmpactAssessment
EnvironmentaManagemenkPlan

EnvironmentaManagemenBystem

EconomicCommunity of West African



Eruwa ATC
ESA
ESI
ESIA
ESMS
et. al
FAO
Fe
FGD
FMEnv
FPIC

g/n?
g/im?
GDP
GHG
GIS
GPS
Ha
H.S
HASP
HSE
HUB
HUF
ICMM
ICP-OES
IDI
IFC
IHR
IITA
ILO
IUCN
Kg
Kl
kim?
KPls
KVA

xvi| Page

Eruwa Agricultural Transformation Centre
EnvironmentallySensitiveAreas
EnvironmentabndSociallmpacts
Environmental and Social Impact Assessment
EnvironmentahndSocialManagemen$ystem
and others

FoodandAgriculture Organisation

Iron

FocusGroupDiscussion

FederaMinistry of Environment

Free Prior,andinformedConsent

Gram

Grampermetersquare

GramperMeterCube
GrossDomesticProduct

Greenhous&ases
GeographidnformationSystem
GlobalPositioningSystem

Hydrogen

HydrogenSulphide

HealthandSafetyPlan
Health,SafetyandEnvironment
HydrocarborUtilizing Bacteria
HydrocarborUtilizing Fungi
InternationalCouncilon Mining andMetals
Inductivelycoupledolasmaopticalemissiorspectrometer
In-Depth Interview
InternationaFinanceCorporation
InternationaHealthRegulation
Internationalnstituteof Tropical Agriculture
International.abourOrganization
InternationalUnionfor Conservatiomf NatureK Potassium
Kilogram

Key Informantinterview

Kilometersquare

Key Performancéndicators

Kilovolt Ampere



LEMP
LFN
LGA
Long.
LWCMP
m/s
MADS
MANRRD
Max.
MDA

mg

mg/g

mg/l
mg/nt
Min

ml

mm

Mn
mS/cm

N

Na
NAAQS
NAFDAC
NESREA
NHs
NIMET
NOx

NPE
NTFP
OECD
ONADEP
OSH
OYEPA
OYSADA
OYSADEP
OYSG

xvii| Page

LabourandEmploymentPlan

Law of the Federatiorof Nigeria

Local GovernmenArea

Longitude

LabourandWorking ConditionsManagemen®lanm Meter
Meterpersecond

MoshavAgricultural DevelopmenStrategy

Ministry of Agriculture, Natural Resourcesand RuralDevelopment
Maximum

Ministries, DepartmentsandAgencies

Microgram/ Milligram

Microgrampergram

Milligram perlitre

Micro grampermetercube

Minimum

Millilitre

Millimetre

Manganese

Micro SiemengerCentimeter

Naira

Sodium

NigerianAmbientAir Quality Standards

National Agency for Food and Drug Administration andControl
NationalEnvironmentalStandardandRegulation€Enforcement Agency
Ammonia

NigerianMeteorologicalAgency

NitrogenOxides

NationalPolicy onthe Environment
Non-TimberForestProducts

Organisatiorfor EconomicCo-operatiorandDevelopment
Oyo North Agricultural Development Programme
OccupationaSafetyandHealthManagemengystem

Oyo Environmental Protection Authority

Oyo StateAgribusiness Development Agency

Oyo StateAgricultural DevelopmenProgramme

Oyo State Government



OYUPDA
PCBs
pH
PM
PPE
ppm
QA
QC
QHSE
SL
SO
SON
SOPs
SPM
Sgm
SUVs
TDS
THB
THF
™
TOC
ToR
TSP
UNEP
USEPA
USTs
VOC
WHO
WMP
Yrs
Zn

xvii| Page

Oyo StateUrbanPlanningandDevelopmenAgencyPbLead
Polychlorinatechiphenyls

Potentialof Hydrogen(Hydrogenion Concentration)
ParticulateMatter
PersonaProtectiveEquipment

PartsperMillion

Quality Assurance

Quality Control

Quality Health,SafetyandEnvironment
Screerline

Sulphurdioxide

Standard©rganizatiorof Nigeria
StandardDperatingProcedures
Suspendeé®articulateMatter

Squarameter

Sports Utility Vehicles

Total DissolvedSolids

Total HeterotrophidBacteria

Total Heterotrophid-ungi

TropicalMaritime

Total OrganicCompounds

Termsof Reference

Total Suspendefarticulate

United Nations Environment Programme
UnitedStateEnvironmentaProtection Agency
UndergroundstorageTanks

Volatile OrganicCompounds

World HealthOrganization
WasteManagemenPlan

Years

Zinc



Executive Summary

ES1: Il ntroducti on

This Environmental and Soci al | mpact Assessm
Eruwa Agricul tur al Transformation Centre (A
(Af BB)pported -ISpcewcstarli AlgrPr ocessing Zanes ( SA
Nigeria. The project is being implemented by

Agri business Devel opment Agemlrciyvat @€Y SAeDVA9 | o
Partnership (PPDP) arrangement .

The ESI A was undertaken to identify, predi c

soci al i mpacts associated wi t h t he pl anni
decommi ssioning of the proposed Agriculture
practical mi tigation and monitoring measur
compensate for adverse i mpacts while enhanci
The assessment has been conducted in accorda
Act of Nigeria, relevant environmental regul
Safeguards System (1SS), the AfDBr Opemeatabn

Health and Safety (EHS) Guidelines, and oth
social standards.

ES2: Project Description

The proposed Eruwa Agricul tural Transfor mat.
Settlement in | barapa East Local Government
serve as a modern agricultural padoddac¢coinorh,ub
capabl e of supporting-pcommestchngl iadubstul eagr g

for farmers within the SAPZ catchment ar ea.

Maj or project components include:
T Agricultural production zones;
T I'ndustrial processing facilities;
T Storage and warehousing facilities includ
T I nternal road network and drainage infras

T Water supply and treatment systems;

T Power generation and distribution infrast
9 Administrative and support facilities;

T Waste management infrastructur e;

M Security installations and wutilities.
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Priority commodities to be supported include
project is expected to i mpr chveer vaggsrti clud ¢ ue s,l
agHdoadustrial i nvest ment s, creatge hempilf opmhe rste
within Oyo State and neighbouring regions.

ES3: Policy, Legal and Institutional Framewo

The ESI A was undertaken within t he framewo

|l egi sl ation and international safeguard reql
the Environment al |l mpact Assessmentr checd ,byNat
NESREA, t he Nati onal Environment al (Sanitat|
Act , Factories Act, Land Use Act, Napteicordalc

regul ations.

The assessment al so complies with the Afric
System (1 SS). The applicable Operational Saf

¢ OSIEnvironment al and Soci al Assessment ;
T OS3Biodiversity and Ecosystem Services;

9 OS4Pol l ution Preventi on, Resour ce Ef fic
Management ;

T OSS:abour, Working Conditions, Health, Saf

Operational Safeguard OS2 relating to involu
since the projeownsedtandsngovpdiysimmemt di spl
However, soci al safeguards rel ati ggemeamt , | at
community health and safety, grievance mana
integr al components of project i mplementatio

ES4: ESI A Methodol ogy

The ESI A adopted an integrated approach invo
field il nvestigations, environment al sampl i
consul tations.

Baseline studies covered:
9 Physical environment (climate, geology, s
9 Biological environment (flora, fauna and

f Socdoonomic environment ;
T Cultur al heritage;
¢ Public health;

T Occupational health and safety considerat
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Environment al samples including air quality
anal ysed wusing internationally accepted | at
Nigerian standards, WHO guidelines and Worl d

Stakehol der consultations i ncluded communi t
infor mant interviews and consultations with
women, youths, farmers and vulnerable groups
ES5: Existing Environment al and Soci al Condi
The project site |lies within the derived sa
climatic conditions with distinct wet and dr
of agricultural | and, secondary vegetation a
Baseline environment al monitoring i ndi cates
groundwat er guality and ambi ent noi se | evel
international standar ds. Soirli cauh a ruarcatl e rpir sotdiuc

no evidence of significant contaminati on.

Vegetation within the project area | argely ¢
with relatively |l ow conservation si greirfm can
agricultural activities altmopgrseavter al con
Socedcwonomic studies indicate that agricultul
within surrounding communities. F a rsnecian ge, t

enterprises constitute the pri marrye sssoeud csetsr oof
support for the project owing to anticipatec
mar ket access and economic development whil e
environment al protecti on, ttirvaen sgpra reevnatn cceo nnneusx

ES6: Stakehol der Engagement and Public Consu

Stakehol der engagement formed an integr al
undertaken throughout project preparation.

Consultations were conducted with:
T Oyo State Government agenci es;
T Local Government authorities;
T Traditional Il nstitutions;

T Far mer s associati ons;
9 Community | eader s;

f Women groups,;

T Youth organisations;

T Vul nerabl e persons;

xxi| Page



T Regul atory agenci es;

T Civil society organisations;
T Local resi dahfecaed poommeoi ti es.
Maj or i ssues raised included:
9 Empl oyment opportunities for | ocal reside

T Transparent recruitment procedures;

T Protection of community health and safety
M Dust and noise management during construc
T Road safety;

T Protection of water resources;

9 Waste management ;

T Security;

T Compensation for any unforeseen damages;
T Continuous stakehol der engagement ;

T Accessible grievance redress mechani sms.

These concerns have been i ncorporated i nto
Environment al and Soci al Management Pl an (E!
Labour Management Procedur es (LMP), Commun |
Gr i ev adnrcees sReMechani sm ( GRM) .

ES7: Analysis of Alternatives

The ESI A considered several project alternat
site considerations, engineering design alte
The "No Project" option was rejected becaus
transformati on, empl oyment geokRabhi ermpansdart
rur al economic growth envisioned under the S
Al ternative engineering and operational opti
i mpacts through i mproved drainage systems, e
renewabl e energy opportuniti essuwheesr ea nfde aisnitbel
pest management practices.

ESS8: Summary of Potenti al Environment al and
The project i s expected teoc ogneonneircatiempsa cgtnsi fiinc
T I'ncreased agricul tur al productivity;
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T Empl oyment generation during construction

9 | mproved household incomes;

T Devel opmeptooédsaigmn® i ndustries;

T Increased investment within the agricultu

T Enhanced food security;

T Il mproved market access;

T Technology transfer and capacity building

T Increased internally generated revenue;

T I mproved rur al i nfrastructure.
Potential adverse impacts identified include
Construction Phase

T Vegetation clearing and habitat disturban

9 Soil erosion and compacti on;

9 Dust generati on;

T Noise and vibration;

T Construction waste generation;

9 Occupational accidents and injuries;

9 Community health and safety risks;

T Ilncreased traffic;

T Temporary disruption of | ocal activities;

¢ Labour influx risks including GBV/ SEA/ SH;

T Water pollution from construction activit
Operational Phase

T Air emissions from generators and machine

T Noise from industrial operations;

T Wastewater generation;

M Solid and hazardous waste generati on;

T Increased water demand;

9 | mproper chemical and pesticide handling;
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T Occupational healt
T Community safety <c
T Increased traffic
T Fire and emergency
Most i dentified I mpac
recommended mitigatio
and highly beneficial
ES9: Mitigation Measu
Comprehensive mitigat
adverse Iimpacts throu
Key mitigation measur
9 Dust suppression t
9 Proper waste segre
T Erosion and sedi me
T Pollution prevent.
T Integrated Pest Ma
T Biodiversity conse
9 Occupational Heal t
T Provision and enfo
T Emergency prepared
9 Traffic Management
T Community Health a
T Labour Management
T GBV/ SEA/ SH Acti on
T Stakehol der Engage
T Grievance Redress
T Continuous environ
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Introduction

1.0 Background Information

he significance of agriculture in the economy of a nation cannot be overstated because
it is the economic mainstay tie majority of households in Nigeria. Agriculture can
be an engine of growth for overall national developmaumtignitinginclusive growth
has proven difficult. Thus, proactive utilization of agricultural resources would enable
a country to feed its growing population, create employno@mortunities, earn foreign
exchangeand provide raw materials for industries.

Agricultural activities in this part of the country aypically characterized by low harvestable
yields, postharvestosses, a lack of processing facilities, {owome returns, and numerous
other challenges that have been bedeviling this sector. Moreover, agricpttdattionis
primarily in thehandsof manysmaltscale unorganizedarmers scattered across the country.
Lack oforganization, coupled wittihe dispersed nature of farmers, hinders thaiticipation

in agricultural and rural development. This impedes the supply of extension services, farm
credit, and other vital inputs to farmers. These have createdigapseed to be addresded
achieve food security.

Nigeria's projected population of 329 million people (Abbani, 2021, Statista, 2026), with
roughly 60 million living in poverty, demandsimmediate action. Food security and
sustainability fothe Nigerian populatiors the goal of the present Government, particularly
the OYSG, under the current administration, which has made food sufficiency one of its key
objectives |t is on the note ofthe continuous increase in demand for food, coupled with the
renewed drive of the OYSG, that an agricultural hub to cater to food cultivation, processing,
and distribution was conceived, and committed efforts are being made towards its
actualization

Agricultural development remains the central focus of the Oyo State Agribusiness
Development Agency (OYSADA) policy under the PubRcivate Development Partnership

(PPDP) framework. Within this framework, the African Development Bank (AfDB) serves as

a key private and devel opment partner suppor
agricultural landscape. The initiative strategically positions private investors, in collaboration

with AfDB and the State Government, to drive the shift from-aductivity, subsistence

based farming to a system characterized by high productivity, integrated value chains, and
extensive value addition, thereby enhancing food security, employment generation, and rural
economic growth across the state.

3| Page



In this regard, the Oyo State Agribusiness Development Agency (OYSADA), under the
framework of the Oyo State Commercial Agriculture Development Project, is spearheading the
revitalization of two strategic farm settlemeht&ruwa Farm Settlement in Ibarapadt Local
Government Area and Akufo Farm Settlement in Ido Local Government Area. These projects
are being implemented in collaboration with the African Development Bank (AfDB) under the
Special Agrelndustrial Processing Zones (SAPZ) Programme.

The Eruwa AC is designed as a flagship pilot project within this initiative. The
groundbreaking ceremony, held on Thursday, 21 November 2024, formally signalled the
redevelopment of the Eruwa Farm Settlement through a PBbNate Partnership (PPP)
model between th®yo State Government, AfDB, and selected private investors.

Originally established in the 1950s by the Western Nigeria Government, the Eruwa Farm
Settlement was conceived as an agricultural training and production centre to promote food
security and rural development. Its selection for transformation into an sigeka hub was
guided by a set of technical, so@oonomic, and environmental criteria

The project will adopt circular economy principles by prioritizing waste minimization,
resource recovery, and reuse where technically and economically feasible.

In accordance with the provisions of the Nigerian Environmental Impact Assessment (EIA)
Act No. 86 of 1992 (Cap E12 LFN 2004), and
Safeguards System (ISS) and Environmental and Social Assessment Procedures (ESAP,
2015), an ESIA study of the proposed Project has been conducted. Where relevant, the
assessment also reflects elements of Good International Industry Practice T&&Rjudy

also alignswvith OYSG's corporate policies on environmental proteaiot human health.

The purpose of the EIA study is to identify and assess the potential environmental and social
(E&S) risks andmpactsof the Projectso thatthey canbe appropriatelynanaged. Th&IA
studyhasbeenconducted to encompatfge entirelife cycleof the proposed’roject.

Significance of Agriculture and Food Security in Nigeria
Importance of Agriculture

The significance of agriculture Mi g e econ@rbysannot be overstated, as the primary
economic activity for the majority of househaldgriculture has the potential to drive national
development and economic growth. However, achieving inclusive growth through agriculture
has proven difficult. The proactive utilization of agricultural resources is essential for ensuring
that acountry can feed its growing population, generate employment opportunities, earn
foreign exchange, and supply raw materials to industries.

Challenges Facing Agriculture

Agricultural activities in this region are characterized by low yigldstharvesiosses, limited
processing facilities, lovincome returns, and a variety of other challenges. Agricultural
production is primarily carried out by numerous srsalile, unorganized farmers who are
scattered across the country. This lack of organization and the dispersed nature of farmers
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hinder their participation in agricultural and rural development, making it difficult to supply
extension services, farm credit, and other essential inputs. These issues have created gaps that
must be addressed to achieve food security.

Government Initiatives and Food Security

Food security and sustainability for Nigeria's population, estimated at around 220 rariion,
central goal®f the current government, particularly the Oyo State Government (OYSG). The
administration has made food sufficiency a key objective. In responsedothieg demand

for food and OYSG's renewed commitmeart,agricultural hub was developed to support food
cultivation, processing, and distribution. Efforts are being made toward the realization of this
hub.

Growing Population and Resource Constraints

Nigeria's growing population and changing dietary patterndravi@g increased food demand
Agricultural production is struggling to keep pace as crop yields decline, water sources dry up,
and natural resources such as soil, water, and biodiversity become depleted or threatened. With
a projected population of 329,066,615 people and approxiyr@@emillion living in poverty,

there is a pressing need for immediate action to address these challenges.

Future Food Security and Climate Change

The food security dilemma will become increasingly difficult as Nigeria's population expands,
requiring about 70% more food by 2040 to meet the needs of its people. The challenge is
compounded by agriculture's high vulnerability to climate change, ingudising
temperatures, increased weather variability, shifting agroecosystem boundaries, invasive
species, and more frequent extreme weather events. To address these issues, agricultural
policies that incorporate climagmart agriculture (CSA) are necagséuch policies aim to
reduce food loss, preserve the local environment, and support ongoing infrastructural
development as envisioned by the State Government. Achieving these objectives will provide
models for climatdriendly agricultural practices thacover the entire value chain while
minimizing environmental disturbance. A circular economy will be promoted, where all waste
generated is converted for further use, serving as an example for other countries.

Regulatory Framework and Environmental Assessment

In accordance with Nigerian EIA Act No 86 of 1992, codified as the EIA Act Cap E12 Law of
the Federation of Nigeria (LFN) 2004, and relevant international standards such as the
International Finance Corporation (IFC) Performance Standards on Environarahtabcial
Sustainability (2012) and the World Bank Environmental and Social Framework (2016), an
Environmental Impact Assessment (EIA) study has been conducted for the proposed project.
The study aligns with OYSG's policies on environmental protectiotandn health.

Purpose of the EIA Study

The purpose of the EIA study is to identify and assess potential environmental and social risks
and impacts associated with the project, enabling them to be appropriately managed. The EIA
encompasses the entire life cycle of the proposed project, ensanmqgehensive evaluation

and management of environmental and social concerns.
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1.1  Project Scope

The scope of this Environmental and Social Impact Assessment (ESIA) covers the evaluation
of the potential environmental and social impacts associated with the proposed Eruwa ATC
located within the Eruwa Farm Settlement in IbarBpat Local Government Aaeof Oyo

State, Nigeria. The project area is characterized by aseatifarming population whose
major occupations include crop farming, livestock rearing, petty trading, and other agricultural
related activities. Major crops cultivated within the aredude cassava, maize, cocoa, cola,
yam, and oil palm, while poultry and goat rearing are common livelihood sources.

The ESIA study was commissioned under the Oyo State Agribusiness Development Agency
(OYSADA) as part of the Special Agiadustrial Processing Zones (SAPZ) Programme
jointly supported by the African Development Bank (AfDB), the International Fund for
Agricultural Development (IFAD), and the Islamic Development Bank (IsDB), in collaboration
with the Federal Ministry of Agriculture and Food Security (FMAFS). The SAPZ Programme
was established to promote inclusive and sustainableiadustrial development aass
participating states in Nigeria through the creation of agricultural growth clusters that integrate
farmers, processors, and markets using modern infrastructure, value addition systems, and
privatesector participation. The Eruwa ATC forms a strategimponent of the Oyo State
SAPZ Programme aimed at revitalizing the Eruwa Farm Settlement into a modefn agro
industrial cluster capable of enhancing agricultural productivity, employment generation, food
security, and rural industrialization.

The overall objective of the project is to restore, transform, and reposition agriculture as a
maj or driver o f Oy o St atebds economy t hr ouc
development. Specifically, the project seeks to improve agricultural infcastey encourage
mechanized and climatamnart farming practices, enhance agrocessing and value addition,

facilitate access to markets and finance, and stimulate private sector investment through
Publid Private Partnerships (PPPs). These interventiondeaing implemented in line with
OYSADAGsSs environment al sustainability commi:tt
System (ISS), which requires Environmental and Social Impact Assessments for Category 2
projects.

Accordingly, this ESIA identifies and evaluates the likely impacts associated with land
preparation, infrastructure development, construction activities-iadustrial operations,
resource utilization, waste generation, and associated-socoimmic actiities within the

Eruwa ATC area. The assessment further proposes appropriate mitigation, monitoring, and
enhancement measures to ensure compliance with national environmental regulations, Oyo
State environmental requirements, and international safegiaadhsds.

In recognition of the anticipated environmental and social impacts associated with the project
implementation and operational phases, OYSADA, under the SAPZ Programme, engaged
independent Environmental and Social Consultants to undertake the ESIA stildyBonwa

ATC, including baseline environmental studies, stakeholder consultations, impact assessment,
and the preparation of an Environmental and Social Management Plan (ESMP).
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1.2  Project Proponent

This Environmental and Social Impact Assessment (ESIA) report presents the findings for the
proposed Eruwa Agricultural Transformation Centre (ATC), located within the Eruwa Farm
Settlement, IbarapBast Local Government Area of Oyo State. The ProjectdPeg is the

Oyo State Government (OYSG), while the Implementing Agency is the Oyo State Agribusiness
Development Agency (OYSADA). The Project is being developed under the Special Agro
Industrial Processing Zones (SAPZ) Programme coordinated nationallhebyFederal
Ministry of Agriculture and Food Security (FMAFS). Financing support for the Project is
provided primarily by the African Development Bank (AfDB), alongsiddicancing support

from the International Fund for Agricultural Development (IFAD)dathe Islamic
Development Bank (IsDB).

The SAPZ Programme was formally launched on Octob&P®242022, by the Federal
Government of Nigeria in partnership with the African Development Bank (AfDB), the
International Fund for Agricultural Development (IFAD), and the Islamic Development Bank
(IsDB). The Programme was conceived to promote inclusive and sustainabledgtial
development, improve food and nutrition security, and generate employment opportunities,
particularly for youth and women in rural communities.

The first phase of SAPZ implementation spans seven (7) &t&texss River, Imo, Kaduna,
Kano, Kwara, Ogun, and Oyo Staleas well as the Federal Capital Territory (FCT), with
additional states expected to participate in subsequent phases.

Mandate and Role
The SAPZ Programme is designed to:
1 Promote agrandustrialization through value addition and pbatvest processing.
1 Increase rural incomes and stimulate private sector investment in agriculture.
1 Develop critical infrastructure such as access roads, power supply, renewable energy
systems, and water facilities for agribusiness operations.
1 Establish agricultural clusters that connect farmers, processors, aggregators, and
markets.
1 Facilitate technology transfer, capacity development, and access to finance for
agricultural enterprises.

Relevance to the Eruwa Project

The Eruwa Agricultural Transformation Centre (ATC) represents a collaborative initiative
between the Oyo State Government and the African Development Bank (AfDB) under the
SAPZ framework. The Project is intended to revitalize the Eruwa Farm Settlememt into
modern agricultural growth and agpoocessing cluster capable of improving agricultural
productivity, enhancing value addition, and strengthening market linkages across key
agricultural value chains within the region.

Through the SAPZ initiative, the Eruwa ATC is expected to promote mechanized and-climate
smart agriculture, stimulate agpoocessing activities, generate employment opportunities, and
support youth and women empowerment within the agricultural sectorbject will also
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contribute to improved food security, rural industrialization, and sustainable economic
development in Oyo State while ensuring environmental and social sustainability through the
implementation of appropriate safeguard measures.

Under the SAPZ Programme, the Federal and State Governments, in collaboration with AfDB

and other financing partners, aim to establish competitive, inclusive, and resilient agribusiness
ecosystems capable of driving economic diversification and rural farametion.
Consequentl vy, the Eruwa ATC forms an i mport
transformation strategy and aligns with national agricultural development priorities and the

Af DB fiFeed Africao Strategy.

The Special Agrdndustrial Processing Zones (SAPZ) Programme is financed through a multi
partner arrangement involving the African Development Bank (AfDB), International Fund for
Agricultural Development (IFAD), and Islamic Development Bank (IsDB), wigntvide
sovereign financing, fiduciary oversight, safeguards supervision, and implementation support.
For the Oyo State SAPZ Programme, the African Development Bank (AfDB) serves as the
lead financing institution, while the Oyo State Government providestegpart funding and
land-related support for project implementation.

The Oyo State Government is the Project Proponent with overall responsibility for project
ownership, land allocation, infrastructure provision, environmental and social safeguards
compliance, and project execution within the State. The OYSG therefore dpeaegional
responsibility for SAPZ interventions implemented within its jurisdiction.

The Oyo State Agribusiness Development Agency (OYSADA) serves as the Implementing
Agency responsible for dagp-day project coordination, supervision of contractors and
consultants, safeguards implementation, stakeholder engagement, monitoring amties,
reporting to both national authorities and financing institutions.

13 EIA Terms of Reference

In line with the National EIA Procedural Guidelines, Terms of Reference (ToR) for the study
were prepared and submitted &AfDB. The ToR sectiofioutlinedthe general scope of the
EIA, including thekey data requirementsegulatory context, and methodological approach
for assessing the proposed project environment.for the proposed Bryjechment.

It situates the EIA within the SAPZ Programme, which promotesiagigstrial development
through the Agcultural Transformation Centre@TCs) and Agricultural Transformation
Centres (ATCs), and requires a comprehensive assessment of environmental and social risks
across all phases of the project in line with national and AfDB safeguard requirements.

The ToR further defines the EIA objectives to include establishing baseline environmental and
sociceconomic conditions, identifying and evaluating potential impacts, and recommending
mitigation measures. It emphasizes compliance with Nigerian regulations tenthtional
standards, inclusive stakeholder engagement, and the preparation -pesife
Environmental and Social Management Plans (ESMPs) with clear implementation and
monitoring frameworks.
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It also prescribes a phased approach covering scoping, baseline studies, impact assessment,
stakeholder consultations, and reporting. The TOR requires assessment of direct, indirect, and
cumulative impacts and the application of the mitigation hierarchileygromoting modular,
site-specific analyses to ensure effective mitigation, regulatory approval, and ongoing
monitoring.

The EIA study haslso beenconductedin compliancewith the relevantrequirementsof
applicable international standardscluding theAfDB Operational Safeguaad documented

in Table 1.1(see Annex 1)

1.4  EIA Objectives

The overall objective of this EIA is to proactively identify and evaluate potential
environmental and social (E&S) risks and impacts that catskfrom implementation of
activities underthe proposedProject, as well asto proposepracticableand costeffective
mitigation measures to address the identifieténtiaimpacts.Thisisto ensure that the Project
is developed and operated in an environmentally sustaineariaer.

EIA is an environmentalnanagementool usedto assesshe potentialadverseand positive
impacts of a proposed activity/development on components ehthenment.

Specificobjectivesof the proposecEIA areasfollows:

A Identification of all communities within the project area arider stakeholdergor
effective consultation.

A Obtain and provide all necessary information and evidence needed for developing an
Environmental Impact Assessment report (EIA) for the proposed project.

A Satisfy regulations from federal, stated local authorities on environmental matters
by showing that a systematic assessment of the potential impacts of the proposed
project has been carried out using standard procedures.

A Generate the necessary data for establishing the environmental baseline conditions of
theprojectarea.

A Identify and evaluate the associated and potential impacts of the prqojeed on
the ecological and socioeconomic communities within the study area.

A Establish control and cosffective strategies, procedureand practices to be
followed during design, constructiomnd operation to ensure the environmental
sustainability of the project.

A DevelopanEnvironmentaManagemenPlan(EMP) for the proposedroject:and

A Provide information and evidence needed for developing an Environmental Impact
Statement (EIS) for the propos&dro-Industrial HubProject.

1.5 Scope of the EIA
Thescopeof work for the EIA includesthefollowing:
w Review of applicable local, nationand international laws and regulations and
industry codes relevant to the proposed Project and the EIA study.
w Descriptionof all actions/activitiesthat would be carriedout in the courseof the
proposedgroject.
w Reviewof existingliteratureontheprojectareaandidentify thedatagaps.
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w Scopingexercisancludingstakeholdeengagement.

Field datagatheringJaboratoryanalysisof field samplesanddataanalysis.

w ldentification and evaluationof potentialenvironmentaland socialimpactsof the
proposed Project.

w Recommendation of appropriate and esfé¢ctive mitigationmeasuresincluding
EMP.

w Preparation of an EIA report in conformity with the national and international
guidelines and standards.

w Procuremenof EIA certificatefrom the FMEnNv for theproposedroject.

1.6  EIA Methodology

This EIA study has beesonducted in accordance with the Nigerian (FMEnv) EIA Procedural
Guidelinesas well as the relevant International Standards and Guidelinedligéan EIA
process is summarized in Figure 1.1. The EIA involves a number of key phases carried out in
a stepwise manner. These include scoping, literature review, field data gathering, laboratory
analysis, stakeholder engagement; impact identificatioth @valuation, development of
mitigation measures and EMP, and report writing and disclosure. Each of these stages is
explained in detaih the subsequenthaptersf this report.

€

1.7 Legaland Administrative Framework

This section presents the legislation and policy context as well as environmental and social
regulations thatpply to the proposedproject andthe EIA study. The Projectshall ensure
compliancewith theapplicabldocal andinternationalegulationsandstandards throughout its

life cycle.

1.7.1 National Policy, Guidelines and Regulations
Federal Ministry of Environment (FMEnv)

The FMEnv is the primary authority for the regulation and enforcement of environmental laws
in Nigeria. The Act establishing the Ministry places on it the responsibilities of ensuring that
all development and industry activity, operatiprad emissions are within the limits
prescribed in the national guidelines and standards and comply with relevant regulations for
environmental pollution management in Nigeda,may be released by the Ministry
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Figure 1.1: EIA Process Flowchart

Source: FMoE, https://ead.gov.ng/eigrocessflowchart/

In furtherance of her mandate, the FMEnv developed laws, guidesindsregulations on
various sectors of the national economy. The specific policies,amttguidelines enforced

by FMEnv that are applicable to the proposed Project are summarized in the following
paragraphs:

National Policy on the Environment
Environmental management in Nigeria is based on the National Policy on the Environment

(1989), revised in 1999 and 2017. The Policy statesthat Nigeria is committed to
safeguarding the countryds natur al and buil
generations. This commitment demands that efficient resource use and the reduction of
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environmentaimpactsbe a core requirementof all developmental activities. The strategic
objective of the Policyis to coordinateenvironmentalprotection and natural resources
conservation for sustainable development.

National Guidelines and Standards for Environmental Pollution Control in
Nigeria, 1991

This represents the basic instrumennhanitoringandcontrollingindustrialandurban
pollution.

National Environmental Protection (Effluent Limitation) Regulations, 1991, S.1.8
The Effluent Limitation Regulation makesit mandatoryfor industriesto install
anti-pollution and pollution abatement equipment on site. Appropriate penalties for

contravention are also prescribed.

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

This imposes restrictions on the release of toxic substances into the environment and
stipulates requirements for pollution monitoring units, machinery for combatting
pollution and contingency plans by industries.

National Environmental Protection (Management of Solid and Hazardous
Wastes) Regulations, 1991, S.I1.15

This Statutory Instrument regulates the collection, treatment and disposal of solid and
hazardousvastefrom municipal and industrial sources gomdvidesa comprehensive

list of chemicals and chemical waste by toxicity categories.

EIA Act Cap E12 LFN 2004

The EIA Act is the primary Act governing EIA in Nigeria. It was promulgated to enable
prior consideration oAnEIA on specifiedpublic or privateprojects.The Act sets out

the procedure to be followed and methods to be used in undertaking an EIA. Section
2(2) of the Act requiresthat the extent, nature or location of proposed project

or activity that is likely to significantly affect the environment requires an Eleto
undertaken in accordance with the provisions of the Act.

National Environmental Impact AssessmenProcedural and SectoralGuidelines

In response to the promulgation of the EIA Act, the FMEnv developed National EIA
Procedural Guidelines aratiditional guidelines fovarious sectors of the National
economy.The EIA Guidelines for Agricultural and Rural Development projects
(Agricultural Land Management) apply to this study

The FMEnv has developed guidelints assist proponents in conducting detailed
environmental and sociaksessmentsr Agricultural and Rural Development projects

in Nigeria.

National Environmental Standardsand RegulationsEnforcement Agency

The National Environmental Standards and Regulations Enforcement Agency
(NESREA) was established in 2007 by the Federal Government of Nigeria as a

12| Page



parastatal of thEederal Ministry of Environment (FMEnv)he Agency isesponsible

for enforcing environmental laws, guidelines, standards, and regulations in Nigeria,
particularlyduringtheo per at i onal phase of devel opmen
regulations applicable to the proposed Project include:

National Environmental (Sanitation and Wastes Control) Regulations, 2089, 28.

The purpose of this regulation is the adoption of sustainable and environmentally
friendly practices in environmental sanitation and waste management to minimize
pollution.

National Environmental (Noise Standards and Control) Regulations, 2089, 35.

This regulation highlights the permissible noise levels to which a personmay

be exposedgontrol and mitigation of noise; permitsfor noise emissionsin excess

of permissiblelevels; and enforcementN E S R E pednsssiblenoiselevel for the
ambient environment is 85 dB(AQr industrial environment

National Environmental (Surface and Groundwater Quality Control)

Regulations, 2011, S.1 22

The purposeof this regulationis to enhanceand preservethe physical,chemica)

andbiologicalintegrity of groundwateandsurfacewaterresources.

National Environmental (Construction Sector) Regulation,2011,S.119

The purpose of this regulation is to prevent and minimize pollution from construction,

decommissioningand demolition activities to the Nigerian environment.

National Environmental (Food, Beverageand TobaccoSector),2009,S.1. 33

The purpose of these Regulationsis to prevent and minimize pollution from

all operations and ancillary activities this sector that affecthe Nigerian

Environment.

OtherNESREAregulationgelevantto the proposedProjectare:

0 National Environmental (Ozone Layer Protection) Regulations, 200933.1

The provisions of thiRegulationseekto prohibittheimportation,manufacture,

sale and use of ozomepleting substances.

National Environmental (Soil Erosion and Flood Control) Regulations 2011, S.|

12: The overall objective of this Regulation is to regulate all edisturbing

activities, practices or developments for agricultural, -agncultural,

commercial, industrial and residential purposes.

National Environmental (Protection of Endangered Species in International

Trade) Regulations, 2011, S16: The major objective of this Regulation is to

protect species of endangered wildlife from extinction through the prohibition of

trade, importation, etc.

0 National Environmental (Air Quality Control) Regulations, 2013, &4t The
objective of this Regulation is to ensure the control of air pollutants that may
affect the ambient environment.

0 National Environmental (Hazardous Chemicals and Pesticides) Regulations,
2014, S.1 65: The main objective of this Regulation is to ensure that best

O«

O«
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practices are applied and maintained in the transport, use, storage, haamtling
management of hazardous chemicals and pesticides.

1.7.2 FederalMinistry of Agriculture and Food Security FMAFS)

The Federal Ministry of Agriculture and Food Security (FMAFS has the
administrative power to regulate agricultural research,agriculture and natural
resources, forestyyand veterinary research all over Nigeria. Since its establishment in 1966,
the Ministry has been mandated with thesponsibility of optimizing agriculture and
integratingrural developmento transform the Nigerian economy, with the goal of achieving
food security and positioning Nigeria as a net food exporter for-sacoomic development.

To carry out its mandate, the Ministry develops and implements pdioes] akey areas of
interest in the agricultural sector. These policies are the synthesis @a¥ernment's
framework and action plandesigned to achieve overall agricultural growth and development.
The current agricultural policy being adopted BWIAFS is the National Agricultural
Technology and Innovation Policy (NATIP) 202P27

National Agricultural Technology and InnovatiorPolicy (2022-2027)
The NATIP is designed for food security, jobs and wealth creation and is expected to leverage
other policies, strategies and programmes in the agriculture sector. The overall increase in
productivity would lead to lower composite food prices by an averb@8 percent over the
next six years, thereby improving access to quality food and nutrition as well as revamping the
national strategic food reserve. The lower cost of production to be realized from
mechanization, the use of higjuality inputs, innovatig practices and access to affordable
credit would fast track the industrialization process, create newimigime jobs and enhance
the international competitiveness of the Nigerian agricultural products.

1.7.3 Water Resources Act, CAP W2 LFN 2004

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

1.7.4 Harmful Waste (Special Criminal Provisions) Act, CAP H1 LFN 2004

This Act prohibits and declares unlawful all activities relatingthe purchase, sales,
importation transit,transportationdepositor storageof harmfulwastesAppropriate penalties
for contravention are prescribed.

The Endangered Species (Control of International Trade and Traffic) Act, Cap. E9, LFN, 2004
was amendedn 2016to bring the penaltyprovisionsin line with economicrealitiesand to

act as a deterrent or deter people from trafficking and trading in endangered peaiese
endangereg@peciesarepreservedn the country.It aims to improve agriculture and preserve
endangered species in Nigeria.
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1.7.5 Criminal Code (South-Western States)ederal Provisions Act, CAP C38.FN
2004

The Act contains the basic criminal law offences relating to endangerinyés@flipeople

from variousactivitiesin the Northernregionof Nigeria. Theseinclude offencesrelatingthe

public health, safefyand convenieng@among others.

1.7.6 Labour Act CAP L1 LFN 2004

The LabourAct is theprimarylaw protectingtheemploymentightsof individualworkers. The

Act coversthe protection of wages, contracts, employment terms and conditions, and
recruitmentand classifiesvorkers into general and special categories

Trade Unions (Amendment) Act, 2005

This Act containsprovisionsregardingthe formation,registration andorganizatiorof

trade unions. lItincludes stipulation of 6 e q pay Ifor equal workers without

di scrimination on account of sex, or any

EmployeesCompensationAct, 2010

This Act repeals the Workmendés Compensa:
comprehensive provisions for payment of compensation to emplaywesuffer from
occupationaldiseases or suffer injuries froam accident athe workplace or in the

course oemployment.

FactoriesAct, CAP F1 LFN 2004

The Factories Act is the primary law regulatitige health, safety and welfare of
workers in factories/facilities in the country. The law holds management and staff
personally responsible for violations of tAet's provisions With respect to safety,
there are general provisiomsgarding the securing, fixing, usage, maintenance, and
storage of machinery, hoists and lifts, chains, ropes, and lifting tackle, as wtikas
lifting machinesln addition to these, standards are set for worker training, safe access
to workplacesand fire prevention.

PensionReform Act, 2014
This Act provides for a contributory pension scheme for bothpilitgic and private
sectors in Nigeria.

Land Use Act CAP L5 LFN 2004

TheLandUseAct of 1978,the Constitutionof 1999 andthe PublicLandsAcquisition

Laws of the relevant states constitute the governing policy for daqdisitionin
Nigeria.As is the case with most National and State laws oratig@isitionof landin

the public interest or for a public purpose, the legislation enables the state to acquire
land. The Acts also specify the proceduresState must follow to clear the land and
define the compensatory measutaaust implement to compensate affegpedple.
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National Health Act, 2014
In Nigeria, the Public Health Lawmandates that development projects be executed in
accordance withlguidelines that promote health by protecting the environment and
safeguardingnumanhealth.

National Policy on Occupational Safetyand Health, 2016

The National Policy o©Occupational Safety and Healtvised(2020) stipulates that
the health, safetygnd welfare of alpeoplein employment must be safeguarded and
not endangered or abused.

Public Participation and Disclosure

Primarily, relevant regulatory authorities are required to inform the public of
environmentatelatedissues. Section 55 d¢ifie EIA Act establishes Public Registry

to facilitate public access to records relateénvironmental assessments.

Public hearings to which interested members of the public are invited to provide
comments orthe EIA for a proposed project are a key part of BEMENV's approval
process

StandardsOrganisation of Nigeria

The Standards Orgasaition ofNigeria(SON)wasestablishedby anEnablingAct, No.

56 of 1978 the SON Cap 412 of the Laws of the Federal Republic of Nipevith a

commencement date of January 1, 1970, when the @ganbegarto function. The Act
hasthreeamendmentsAct No. 20 of 1976, Act No. 32 of 1984, and Act N@& of

1990. The SON directorate applicable to this Project is summariZelioass:

Nigerian Industrial Standards(NIS)

NIS is a document that is established by consensus and apjrptee Standards
Council of SON. It provides ruleguidelines, or characteristics for products, services,
and related processes or production methods, aimed at achievimgtitham degree

of order in each contexStandardization activities are managed by the Director of
Standardswith the supportof the Technical Groups. The Food/Codex Group is
responsible for the developmeaftstandardsoveringfood technologiesfood safety,
agriculturalproducelivestockandlivestockproductspoultryandpoultry productsand
Codexmatters.

1.7.7 National Agency for Food and Drug Administration and Control (NAFDAC)

Act, CAP F32, Laws of the Federation of Nigeria 2004

It empowersthe agencyto regulateand control the manufacturejmportation, exportation,
distribution, sale, and use of food, chemicals, and related agricultural inputs. FEoutiee

ATC project, this Act ensures that all fertilizers, agrochemicals, and processed food products
used or produced within the hub comply with natiostahdards for quality and safefihe
projectmust therefore adopt safe handling, labeling, and storage procedures for all regulated
materialsand maintainfull compliancewith N A F D A @rivisonmentaland productsafety
requirements.
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1.7.8 Climate ChangeAct, 2021

It provides the overarching legal framework for achievow greenhousgasemissions and
promoting climateresilient development in Nigeria. It established the National Council on
Climate Change (NCCC) to coordinate the implementatiamatbnalclimate actions across
sectors. In relation to thEruwa ATC project, the Actrequiresincorporating climatesmart
agricultural practices, green infrastructure, and emis®dnoction strategies into the project's
design and operationsThis means theeruwa ATC must prioritize energy efficiency,
sustainabldand use, and adaptationmeasureshat enhance resilience to extreme weather
conditions.

1.7.9 Oyo State Ministry of Environment and Oyo State Commercial Agriculture
Development Project (OSADEP) Proclamations

All states in Nigeria have the power to make lawsenvironmental mattersnder the

Constitution. This is becaus@vironmental subjects are includadhe concurrent legislative

list.

In Oyo Stategnvironmental issues are under the purviethefMinistry of Environment and
Habitat. However, in 1996, Oyo State established the State Environmental Protection Agency
(OSEPA). The edictlearly spells out the functions and authority of the agemtyposes
restrictions on the release of toxic materials into the environnmeerd outlines the
responsibilities of industries whose operations are likely to impact the environment
negatively

Specificfunctions ofthe agencynclude:

0 monitoringandcontrollingdisposabf wastegenerateavithin the State.

0 monitoring and controlling of all forms of environmental degradationfrom

agricultural, industrial and government operations.

monitoring surface, undergrounand potable water, air, lanahdsoilswithin the State

to determine the pollution level as well as collect baseline data.

0 Cooperating with federal, stat@nd local governments on matters and facilities relating
to environmental protection

(@]
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The Agency is empowered to apply enforcement measmesstablish regulations to control
water, air, soil, and noise pollution, as well as effluent discharge standaddsvaste
management. The edict also empowers the Agency to combat environdegradatiorin
manufacturing premises and government operatiamd to analyze samples of any substance
found on any premises searched

OtherStatutoryRegulationslegislationandGuidelinegelatedo infrastructural Development
activities in Nigeria include:

NigerianUrbanandRegionalPlanningLaw No 88 of 1992,

Oyo StateUrbanandRegionalPlanningBoardLaw 2001

NationalGuidelinesfor EnvironmentalAudit in Nigeria,2011,
GuidelinesandStandard$or EnvironmentaPollutionControl1991,

O« O« O¢ O«
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Guidelineson HazardousChemicaldVlanagemen1998,
Guidelineson SafeandEffective Useof Pesticide®001,
NationalGuidelineson EnvironmentaManagemengystemsand
Blueprinton EnvironmentaEnforcementA Citizens'Guide.
Land Use Act (Cap L52004)

IbarapaEastLocal GovernmenBye-laws

O« O« O¢ O¢ O«

W Eruwa Agricultural Transformation Centre Health, Safety, and Environment

(HSE) Policy
It sets out the internal framework for safeguarding workers, host communities, and the
surrounding environment. The policy commits the managernwepreventingaccidents,
injuries, and occupational hazards; ensuring pollution prevention and waste minimiaation;
promoting efficient resourceuse in all operations.lt also mandatesthe establishmenof
emergencyreparednessndresponsesystemsregularHSE audits,and continuous training to
ensure compliance with national and international safety standards. This policy reflects the
projectds commitment t o sust the weltbdeihgeof isgr i c ul
community

Ibarapa-East Government by-laws on land development and waste management
They serve as the locaégulatory framework governing environmentalsanitation,waste
management, and land use within the project area.EFa@a ATC project is required to
comply with these bylaws by ensuring proper waste disposal, maintaining adequate drainage
systems, and preventing pollution of the local environment. It must also work closely with the
Local Government Environmental Health Unit tmmitor hygiene, pest control, and waste
management practices. Furthermore, the project must engage host communities through
participatory consultations and adhere to local mechanisms for resolving environmental and
land-use disputes.

1.7.10 International Guidelinesand Conventions

In addition to the FMEnv EIA process, this study has been conducted to comply with the
requirements of the applicable International Guidelinesstaddardsisdiscussedh the sub
sections below:

InternationalGuidelinesandStandards

1.7.10.1The AfDB Operational Safeguards (OS)Framework

In line with its longterm strategy for inclusive and green growth, the Bank Group is dedicated

to supporting Borrowers through its operations in designing and implementing projects,
activities, and initiatives that are environmentally and socially swedilnTo realize this

vision, the Bank seeks to strengthen the capacity of member countries and Borrowers by
enhancing their Environmental and Social Frameworks. This capacity building enables them
to effectively assess and manage environmental and §B&83) risks and impacts associated

with their projects. To achieve this objective, the Bank has established Environmental and
Social Operational Safeguards (OSs). These safeguards aim to maximize positive outcomes
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while avoiding, minimizing, reducing, mitigating, or compensating for adverse E&S risks and
impacts, including those linked to climate change.

The Operational Safeguards function as an interconnected management system rather than
isolated requirements. They are organized thematically to ensure comprehensive coverage of
all sustainability dimensions:
a) Environmental and Social Operational Safeguard 1: Environmental and Social
Assessment.
b) Environmental and Social Operational Safeguard 2: Labour and Working Conditions.
c) Environmental and Social Operational Safeguard 3: Resource Efficiency and Pollution
Prevention and Management.
d) Environmental and Social Operational Safeguard 4: Community Health, Safety and
Security, Dam Safety, and Emergency Preparedness and Response Planning.
e) Environmental and Social Operational Safeguard 5a: Land Acquisition, Restrictions on
Land Use, and Involuntary Resettlement.
f) Environmental and Social Operational Safeguard 5b: Involuntary Resettlement
Instruments.
g) Environmental and Social Operational Safeguard 6: Biodiversity Conservation and
Sustainable Natural Resource Management.
h) Environmental and Social Operational Safeguard 7: Vulnerable Groups.
i) Environmental and Social Operational Safeguard 8: Cultural Heritage.
J) Environmental and Social Operational Safeguard 9: Financial Intermediaries. and

Environmental and Social Operational Safeguards Ilacovering Stakeholder Engagement,
Grievance Mechanisms, and Reprisal Risk Management.

TheAfDB Operational Safeguarahd the applicability of each of the standards to the proposed
Project is summarized in Table {ske Annex 1)

1.7.11 International Conventions

The Nigerian Government is aessentialplayer in internationalefforts to protectthe
environment. As such, the countsya signatoryto several international laws and conventions
aimed at the conservation and protection of the environment to ensure sustainable
development. Some Internationalconventionsand regulationsthat are applicableto the
proposedProjectinclude:

African Conventionon the Conservationof Nature and Natural Resources

The African Convention on the Conservation of Nature and Natural Resources was adopted in
Algiers, Algeria, on September 15, 1968, and entered into force onl&nE969. The
Convention was adopted in Algiers, Algeria, on September 15, 1968, and entered into force on
June 16, 1969. The Convention stipulates that the contracting States shall undertake to adopt
the measures necessary to ensure conservation, igilizatd development of soil, water, flora
andfaunaresourcesn accordancavith scientific principles and with due regard to the best
interests of the people.

Convention Concerning the Protection of the World Cultural and Natural
Heritage: The Convention was adopted in Paris, FrameeOctoberl7, 1972.The
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Conventionsets aside areas of cultural and natural heritage for protection. It places
obligationson each State Party to recognize that the duty of ensuring the
identification, protection, conservation, presentation and transmission to future
generations of the cultural amditural heritage situated on its territory belongs primarily

to that State.

Convention on the Conservation of Migratory Speciesof Wild Animals: This
Convention, also known @se BonnConventionwasadoptedn 1979andentered into

force in 1983. It stipulates actions for the conservation and management of migratory
species, including habitat conservation.

Vienna Convention for the Protection of the OzoneLayer: The Vienna Convention

was adopted in 1985 and entered into force on September 22, 1988. It places general
obligations on countries take appropriate measures to protect the environment against
adverse effects resulting from human activities which tend to modify the ozone layer.
The Montreal Protocol on Substanceghat Depletethe OzoneLayer: The Protocol

was adopted on September 16, 1987, as an international treaty to eliminate ozone
depleting chemicals production and consumption.

Basel Convention on the Control of Transboundary Movement of Hazardous
Wastes and their Disposal The Convention was adopted on Marzh, 1989, and
enterednto forcein May 1989.It focuseson the hazards of the generation and disposal

of hazardous waste. The Convention defines the wastes to be regulated and controlled to
protect human and environmental health against their adverse effects.

The United Nations Convention on Biological Diversity: The convention was adopted

in 1994. The objectives of the Convention include the conservation of biological
diversity, the sustainable use of its components and the fair and equitable sharing of
benefits arising out of the utilization of genetic resources.

The United Nations Framework Conventionon Climate Change The Convention on
Climate Changewasadoptedn 1992during the Rio EarthSummitin Rio De Janeiro,

Brazil and entered into force in 1994 to limit Greenhouse Gas (GHG) emissiunk

cause global warming.

International Health Regulations The International Health Regulations (IH&)ean

international legal instrument binding on6l8ountriesworldwide, including all the

Member States ahe World Health Organisation (WHO). This binding instrument of
international law entered into force on Jutl® 2 0 0 7 . The purpose and
prevent, protect against, control and provide a public hesdffonsé¢o theinternational

spreadf diseasén waysthat are commensurate with and restricted to public health risks

and which avoid unnecessary interference \

Declarationof the United NationsConferenceon HumanEnvironment United Nations
Conference on the Human Environment procl
history when we must shape our actions throughout the world with a more prudent care
for their environmental consequences. 0
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The principles of this Declaration relevant to the Project are summarized

below:

Principle 2: The naturalresourcesf the earth,including the air, water, land, flora and
fauna, especially representative samples of naga@dystemanustbe safeguardedbr

the benefit of present and future generations through careful plaommmgnagement, as
appropriate.

Principle 3: The capacityof the earthto producevital renewableresourcesnust be
maintained and, wherever practicable, restored or improved.

Principle4: Natureconservationincludingwildlife, mustreceiveimportancen planning

for economiadevelopment.

Principle 15: Planning must be applied to human settlements and urbanization with a view
to avoiding adverse effects on the environment and obtaining maximum social, economic
and environmental benefits for all.

Principle 18: Science artdchnologyaspartof their contributionto economicandsocial
development, must be applied to the identification, avoidance and control of
environmental risks and the solution of environmental problems and for the common good
of mankind.

The Rio Declaration on Environment and Development

The Declaration was made in 1992 in Rio de Jansesaffirming the declaration of the
United Nations Conference on Human Environment adopted at Stockholm in 1972. The
principle works towar@ninternational agreement which respects the intecéstll and
protects the integrity of the global environment and development. The relevant principles
include:

Principle 4: In order to achieve sustainable developneenironmentaprotectionshall
constitute an integral part of the development process and cannot be considered in
isolation from it.

Principle 17: ElAasanationalinstrumentshallbeundertakerior proposedactivitiesthat
are likely to have a significant adverse impact on the environment and are subject to a
decision of a competent national authority.

International Labour Organi zation (ILO): ILO -OSH 2001 - Guidelines on
Occupational Safety and Health (OSH) Management Systems

These guidelines call for coherent policies to protect workers from occupdtaraabls

and risks while improving productivity. The guidelines present practical approaches and
tools forassistingorganizationscompetennationalinstitutions,employersworkersand

other social partners in establishing, implementing and improving occupational safety and
health management systems, with the aim of reducing-vedaked injuries, ill health,
diseases, incidents and deaths.

At theorganizationalevel, the guidelinesencourageheintegrationof OSHmanagement
system elements as an important component of overall policy and management
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arrangements. Organizations, employers, owners, managerial staff, workers and their
representatives armotivatedto apply appropriateOSH managemenprinciples and
methodgo improve OSH performance. Nigeria ratified the guidelines in 2001.

1.7.12 Oyo StateGovernment Environmental Policy

Oyo State Government is committéd the aforementionedpolicies for protecting the
environment, human healtand safety. It is committedto conductingits operationsin an
environmentally sustainable manner at all its faciljiesluding the proposed Project.

1.8 EIA Report Structure

This EIA reportcoversninechaptersandis structurecaslistedbelow.

f Preliminary Sections ContentsTablesFiguresandPlatesAcronyms and Abbreviations,
Executive Summary

f Chapter One: containingan introductory partwhich include the background of the
proposed agribusiness, EIA structure, progmpe,scopeand objectivesof EIA, and
appropriate legal and institutional framework.

f Chapter Two: discusses project justification comprising the design, project components,
key performance indicatarand agricultural production armdmmercialization

f Chapter Three: outlines the proposed project description containing the technical
elements of the Project.

f Chapter Four: describesghe existing Environment. It details the baseline data relevant to
decisions about the Project location, design, and operation. It desbelsesioeconomic
survey andhehealth impact othe proposed project

f Chapter Five: The assessment covers all environmental, social, health, and safety impacts
associated with thEruwa ATC

f It encompasses activities across the cassava, maize, soybean, cocoa, and vegetable value
chains. It reports cumulative impacts from cultivation Hreprocessing chain.

f Chapter Six: ImpactMitigation Measuresliscusgsmitigation measureor the identified
environmental and social impacts.

f Chapter Seven:Environmental management summarizes the key measures and,actions
andthe timeframe including responsibilityfor the implementatiorof the recommended
measures.

f Chapter Eight: DecommissioningndRemediatiorPlan

Chapter Nine: ConclusiorandRecommendations

! Referencesand Biblography

=
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Project Justification

2.1  Background Information

his chapter presents the rationale for the proposed Eruwa Agricultural Transformation
Centre (ATC) located within the Eruwa Farm Settlement, IbaEgs Local
Government Area, Oyo State, Nigeria. It also includes descriptions of alternatives and
developmat options considered for the proposed Project

2.2  Needfor the Project

The proposed Eruwa Agricultural Transformation Centre (ATC) is driven by the need to
address existing agricultural productivity, processing, and madgsss constraints within
Eruwa Farm Settlement and the wider Ibarapa region of Oyo State. Eruwa pe$sessrable
agraecological conditions, including fertile agricultural land, suitable rainfall distribution, and
an established farming population engaged in the cultivation of cassava, maize, cocoa,
vegetables, yam, and oil palm, alongside poultry avekstiock production. Despite these
advantages, agricultural activities within the area remain largely smallHmdded,
fragmented, and dependent on traditional farming methods, resulting in low productivity,
limited commercialization, and high pedsarvest losses.

A major challenge within the Eruwa agricultural system is the inadequate integration of
production, processing, storage, and market infrastructure. Existing farming activities are
predominantly focused on primary production with limited access to mechanijzerigation

systems, extension services, agrocessing facilities, structured financing, and modern
supply chains. Consequently, farmers experience reduced incomes, weak market access, poor
value addition opportunities, and significant losses durargesting and distribution stages.

The Eruwa ATC is designed to address these constraints through an integrated agricultural
transformation model that combines modern farming systems;pagcessing facilities,
storage infrastructure, aggregation centres, and improved market linkagesaitturdinated
agribusiness platform. The Project is intended to promote economies of scale, improve
productivity, reduce podiarvest losses, strengthen vatlmin integration, and facilitate
participation of smallholder farmers through-gubwer arragements and agricultural support
services.

The selection of Eruwa Farm Settlement as the project location is strategic due to the
availability of a g r i estarldingufarmihg histary) goroximityhtee ar e
agricultural communities within Ibaragigast, and accessibility to regional ketis within Oyo

State and neighbouring southwestern states. The presence of an existing farming population
and agricultural activities provides a suitable foundation for rapid project integration,
community participation, and sustainable agribusiness ojgwvent.

The scale and design of the Project are aligned with the objectives of the Special Agro
Industrial Processing Zones (SAPZ) Programme, which promotes integrated agricultural
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valuechain development, agiadustrial clustering, private sector participation, and rural
economic transformation. Through the introduction of mechanized farming, Clémeie:
agriculture, agreprocessing infrastructure, and supporting utilities, tmejeet aims to
transform Eruwa Farm Settlement from a predominantly subsistersssl farming area into
a structured and marketiented agricultural growth centre.

Conclusively, the need for the Project is justified by:

1 The underutilized agricultural potential of Eruwa Farm Settlement and the wider
Ibarapa region;

1 The absence of integrated agmmcessing, storage, and market infrastructure;

1 The inefficiencies associated with existing smallholder and subsistence farming
systems;

1 The need to enhance agricultural productivity, value addition, and employment
generation; and

1 The strategic suitability of Eruwa as a scalable agricultural transformation and agro
industrial cluster.

The Eruwa ATC therefore represents a targeted intervention aimed at unlocking local
agricultural potential, strengthening agricultural value chains, improving food security,
promoting rural industrialization, and supporting sustainable agribusiness deealopithin

Oyo State

23  Value of the Project

The total estimated investment for the Oyo State Agricultural Transformation Centre (ATC) at

Eruwa Farm Settlement, Ibarapast Local Government Area, Oyo State, is approximately
11.5 billion. The project i s a a@ribusigesshi p

transformation agenda aimed at driving agricultural industrialization, value addition, and job

creation.

The development is being promoted by the Oyo State Government through the Oyo State
Agribusiness Development Agency (OYSADA), under a PiuBlitvate Development
Partnership (PPDP) framework. This model leverages pabtitor facilitation, enabling
infrastructure, and policy support with privasector investment, operational efficiency, and
market access to ensure project sustainability.

The financing structure of the project is anchored by the African Development Bank (AfDB),
with active participation under the Special Adnolustrial Processing Zones (SAPZ)
Programme, which provides technical and financial support for the developmagtoof
industrial clusters across Nigeria. The SAPZ initiative promotes inclusive and sustainable
agricultural industrialization through the concentration of ggoxessing, logistics, and
support services in dedicated zones equipped with shared infrasgrant utilities.

Under this arrangement, the Oyo State Government will provide the enabling environment,
including land acquisition, access roads, power supply, and water infrastructure, while private
sector partners will invest in production, processing, packaging, ariegtting components.

25| Page



This model is expected to enhance agricultural productivity, reducehposst losses,
increase export potential, and strengthen rural livelihoods within the Eruwa agrarian corridor.

24  Project Benefits
TheProjectbenefitsinclude,amongothers:

Agricultural and EconomicBenefits

1 Significantincreasan cropyield andfood supplywithin Oyo StateandNigeria.

1 Improved efficiency across agricultural value chains and reduatigpostharvest
losses.

1 Generatiorof revenudor thegovernmenthroughtaxes)evies,andproductsales.

1 Expansion of the regional economy via contracts, logistics services, and ancillary
businesses.

1 EmploymentandCapacityDevelopment

1 Creation of direct and indirect employment across all project phases (estimated
than 500 jobs).

1 Enhancementof technical capacity and technology transfer through training in
mechanizedarming,irrigation,andagroprocessing.

Social Benefits
1 Strengthenin@f rural livelihoods,youthempowermentandgendeiinclusion.
1 Supportfor communityinfrastructureahroughCorporateSocialResponsibility
1 (CSR) initiatives such as water supply, access roads, and electricity.

25  EnvisagedSustainability
25.1 Technical Sustainability
The technical sustainability of tHeruwa ATCwill be achieved through the deployment of
proven, climatesmart, and mechanized agricultural technologies. The Oyo State Agribusiness
Development Agency (OYSADA) will implement the project in collaboration with Craneburg
Construction Companyesignated as the equipment and technology paftheragricultural
machinerg including tractors, planters, ahdrvester§ will be sourced through SAPZ from
companies whose technologies are globally deployed in successful agricultural clusters across
countries. Similarly, the processing machinery for cassava starch, feecamdilhoultry
operationswill be procuredfrom anapprovedc o mpany by the State wund.
Agro-Industrial Processing Zone (SAPZ) framework. H#C will be managed by a team of
qualified agricultural and engineering experis accordance withestablished technical
standards and Standard Operating Procedures (SOPs). Comprehensive manuals will be
prepared for facility operation and maintenance, while personnel will undergo regular training
on best agricultural practices, safety, and environnhstageardship. ThATC will operatein
accordance withglobally accepted standards and be managed by qualified agronomists,
engineers, and farm managers.

1 Modern Practices: Adoption of modern mechanizatpacisionsoil testing,andthe

use of improved, higlyield varieties of cassava, maize, cocoa, and vegetables.
1 Water Management: Implementation of drip and sprinkler irrigation to optimize water
use and minimize soil erosion.
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2.5.2

Capacity Building: Establishment of «ite workshops and farmer trainingntergo

build local capacity for machine maintenance, safe handling of agrochemicals, and
adherence to standard operating procedures (SOPSs).

Longevity: Scheduled maintenance and local staff training will ensure the longevity
and sustained operation of all facilities.

Technical employees will undergo training on equipment handling, operation, and
preventive maintenancmintly facilitated by OYSADA and the Oyo State Ministry of
Agriculture. The curriculumwill coverfarm mechanizationirrigation management,

and equipment diagnostics. Maintenance of machines will be performed under a
periodic service agreement with equipment suppliers to ensure optimal performance
andlongevity.

Local farmers within and around t®a C will also receive practical training on safe

and effective use of pesticides, herbicides,fartdizersin compliancevith NAFDAC

and FMARD guidelines. This will be done through extension workshops and
demonstration pl ot s established at t he
emphasize integrated pest management (IPM) techniques, personal safety, and
environmental proteidn.

Environmental Sustainability

Environmental sustainability will be achieved through careful project design that conserves
resources and mitigates pollution. TA&C will employ drip irrigation technology, which
delivers water directly to crapots,reducingwastageindpreventing soil erosion compared to
traditional irrigation systems.

In addition, renewable energy integration (solar hybrid systems) will be prioritized to reduce

relianc

e on diesgbowered generators. All organic wastes from farms and processing plants

will be composted or converted into biogas and organic fertilizemgtiag a circular
economy.

The Eruwa ATCis committed to minimizing its ecological footprint and enhancing climate
resilience.

o
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Circular Waste Management: Organic residues (e.g., cassava peels, soybean husks)
will be incorporated into a circular waste management system, where they are
composted into biofertilizer, and effluents are treated and reused.

Clean Energy and Soil Health: Integration of organic composting, biochar soil
enhancement, and renewabkleergybased drying and storage systems to minimize
greenhouse gas emissions and chemical reliance.

Regulatory Compliance: Strict use of approved agrochemicals and adherence to all
Federal Ministry of Environment (FMEnv)/National Environmental Standards and
Regulations Enforcement Agency (NESREA) environmental standards.

Climate Resilience:Incorporationof climate resiliencemeasuressuch as flood

control drainageand vegetation buffers.
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The use of pesticides,herbicidesor fertilizers will be conductedin an environmentally
responsible manner. Only environmdréndly and biodegradable substances that have been
approved by the relevant government authorigesh as the National Agency for Food and
Drug Administration and Control (NAFDAC) and the Standards Osgéinh of Nigeria
(SON) would be used for farming operati@mlotherrelatedactivities. Theuse of pesticides,
herbicides andertilizers will be applied only when necessary and will be based on the
ma n u f a dnstuatians. 6 s

Thefollowing measureshouldalsoensureghe environmentasustainabilityof the Project:

1 The Project facilities shall be designed and constructed to keep environmental
impacts a minimum and acceptable levels.

1 The Project development activities shall be carried out to conform to all relevant
international and national environmentadjulationsandstandardsincludingthe
recommendations of thisSA study.

1 A comprehensive Health, Safety and Environment (HSE) plan shall be developed
which will include sustained training anetrainingof the Projectemployeesand
those of the contractors and subcontractors on the management of environmental
and social (including health safety) issues associated with the Project. The Plan
shall be periodically reviewed and updated as the Prpjegtesses.

1 Handling, storageand disposal of wastes shall be in accordance with the
applicable local, nationghnd international requirements.

25.3 EconomicSustainability

The project will be financed through a PubReivate Partnership (PPP) model between the

Oyo State Government and private investerssuringfinancial viability and reducing the

State's fiscal burden Ni geri ads | arge consumer base and
strong demand for products from tBeuwa ATC

The project's financial model is structurecetsureorofitability, attractinvestmentand drive

regional growth.

0 Funding Model: The project is funded by the Oyo State Government under a robust
Publid Private Partnership (PPP) framework, ensuring shared risk and expertise.

0 Profitability and GDP: Profitability is secured through diversified production and

strong market demand for higlalue cassava and soy derivatives. WIEC is

projectedto significantly enhanceagroprocessingattract private investors,and

increasehestate'sGDP.

Reinvestment: Proceeds will be reinvested for {wrg operational stability and

targeted community development initiatives.

O«

The projectds economic benefits wiehhancednc | ud e
access to inputs and markets for smallholder farmers. Over timé&T@ewill serve as a
training and innovation center for modern agribusiness practices in Southwest Nigeria.

28| Page



25.4 Social Sustainability
The project will enhance food security, promote local agribusiness development, and reduce

rurali urban migration. Through increased access to nmrigtorage, and mechanization,
smallholder farmers will enjoy higher productivity and income stability.

The ATC is designedo besocially equitableandinclusive.The projectwill:

O¢ O¢ O«

O«

Maintainatleast40%womenparticipationin trainingandemployment.

Prioritizethe engagemermf local laborandyouthfrom hostcommunities.

Provide equal employment opportunities for persons with disabilities (PWDSs) in
administrative and logistics roles.

Implement transparent recruitment criteria based on merit, local inclusion, and
gender balance.

TheATC is dedicated to promoting fairness, inclusivity, and tergn harmonywvith the host
communities.

w

Employment and Job Creation: TA&C is expected to create over 2,500 direct jobs
and 5,000 indirect jobs, providing economic opportunities for the region.

Inclusivity: Promotion of inclusive participation of women, youth, and vulnerable
groups through cooperative schemes and fair employment policies.

Community Engagement: Sustained stakeholder engagement throughout the project
lifecycle, coupled with communitipased benefisharing mechanisms.

Accountability: Establishment of a Grievance Redress Mechanism (GRM) to address
community concerns promptly, alongside regular environmental and social
performance reviews involving regulators and host communities.

25.5 Project Components,Activities, Waste Streams,and Lifespan
The Eruwa ATCwill function as a multicommodity agricultural estate emphasizing
cassava, maize, cocoa, and vegetables. Key components include:

W
W

W

CropProductionField® mechanizedarmsfor cassavamaize,andvegetables.
Processing Unitsd cassavastarch and flour plant, maize feed mill, cocoa
fermentation/drying unit, and vegetable packaging line.

Supportinginfrastructur® irrigation networks,internalroads,drainageworkshops,
warehouseg;old storageandsilos.

Utilities and Service® power generation(hybrid solardiesel), boreholes,water
treatment, and waste management facilities.

Administrative and Training Facilitie$ offices, laboratories, classrooms, and
community liaison offices.
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Table 2.1: Summary of sustainability measures.

Pillar Key Strategy ResponsibleAgency
Technical Mechanization, local capacity building] OYSADA /JohnDeere/ OYSCATECH
preventivemaintenance
Environmental Drip irrigation, wasteto-energy, EMH OYSADA/FMEnv/NESREA
monitoring
Economic PPPfunding,off-takemarketsexportinkagey OYSADA / Privatelnvestors
Social Gendelrequity,communityinclusion,GRM | OYSADA /LGA / CommunityLeaders

26  Project Alternatives
This sectiondiscusseshe variousalternativesonsideredor the proposedProjectduring the
design phase and within th&IA process. These include the following:

w Sitelocationalternatives

w Land usealternatives

w Irrigationtechnologyalternatives

w Powersourcealternatives

26.1 SiteLocation Alternatives
The proposedTC will be sited atEruwa The site was selectedfor its available land, access
to the water source (a dam) for irrigation, and existing road networks, among other factors

Alternatives to the current Project site include locating it in a congested area where basic
agricultural needs are absent. This option is not considered viable since it is evidently more
environmentally and socially vulnerable. It may result in signifigarysical and economic
displacement because of land acquisition.

26.2 Land Use Alternative

Maintaining forest status orsubsistence farming on the site would vyield minimal
socioeconomicreturns. The agrondustrial model ensures optimal productivity and
employment generation.

26.3 lIrrigation TechnologyAlternatives
Thefollowing typesof irrigation systemsvereconsideredor the proposedroject:
w CentrePivotlrrigation
w Manuallrrigationd usingbuckets/pitchersr wateringcans
w Sprinklerlrrigation
w Surfacdrrigation/floodirrigation
w Drip Irrigation

The analysis of each of these irrigation systems is providtail@ass:

Centre-Pivot Irrigation

Centrepivot irrigation involves a selpropelled system in which a single pipeline supported

by a row of mobile towers suspende@ to 4 metersaboveground.Wateris pumped into the
central pipgeand as the towers rotate slowly around the pivot point, a large circular area is
irrigated. Sprinkler nozzles mounted on or suspended from the pipeline distribute water under
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pressure as the pipeline rotates. The nozzles are graduated from small to large so that the faster
moving outer circle receives the same amount of water as the slower moving ones on the inside.

Theadvantagesf thisirrigation systemincludethefollowing:

o Uniformity of appliedwaterto thefarm

o0 No human labor isequired

0 May operateatlower pressurethusconservingenergy
Efficientwateruse which preventsvaterrunoff

The disadvantages of this irrigation system include:

High initial costof installation

High maintenanceost

It is not suitablefor theirrigation of fields of rectangulaor squareshape

The fieldsurfaceshouldbeflat

Not suitable for irrigation in windy conditions; uneven water application may
occur and applied fertilizers may be carried away.

> > > >

This optionis not consideredsuitablefor the proposedProject.

Manual Irrigation

This system has low requirements for infrastructure and technical equjgoaenteds high
laborinput.Irrigationusingwateringcands commonfor examplejn mostrural and perurban
areas.

Theadvantagesf manualirrigationincludethefollowing:
Improvedwateruseefficiency(reducedossthroughevaporation)

Well-directed selectiveandtargetedrrigation

Ensuresaconstantwvatersupplyin the crucialphaseof germination
Higheryields,betterquality, highergerminatiorrate,lowerincidenceof pestattacks
Canbe constructedvith locally availablematerial(e.g, wateringcans,

pitchers hoses)

Low investmentosts

O¢ O¢ O¢ O¢ O«

O«

Thedisadvantagesf manualirrigationinclude:

It is laborintensive

0 If thewateris notproperlyfiltered andtheequipments not properlymaintainedit can
result in clogging

Manual subsurfacedrip irrigation avoids the high capillary potential of traditional
surfaceapplied irrigation, which can draw salt deposits up from deposits below.

O«

O«

This optionis not considerediiablefor the proposedProject.

Sprinkler Irrigation

Sprinklerirrigationis anothempopularmethod which pipesa setamountof waterto thefields,
andthensprayshisdirectly overthe cropswith high-pressuresprinklers.The amount of water
can be closely controlled, which is a huge benefit.

Theadvantagesf asprinklerirrigation systeminclude:

31| Page



O¢ O¢ O¢ O¢ O«

O«

It is suitablefor mosttypesof field conditions

It ensuresuniform distributionof waterwith high efficiency

Lossof wateris minimal

It allowsaccurateandeasymeasuremerdf distributedwater
Solublefertilizers, herbicides and fungicidescan be addedto the water
before distribution to crops

It is easyto operate,and it reduceslaborcoss.

The disadvantagef sprinkler irrigation systemsnclude:

O¢ O« O¢ O¢ O«

High initial costof installation

Thewaterusedmustbe cleanandfree of sand,debris anddissolvedsalts
It cannot be useith windy climates

Cropscanbedamagediueto excessivavater

It requiresa high and continuous power supply

Thisoptionis notconsidereduitablefor the proposedProject.

Surfacelrrigation

In surface irrigation, water moves over and across the lasdriptegravity flow to wet and
infiltrate the soil. Surface irrigation can be divided into furrow, border, stripasin irrigation.
It is often called flood irrigation whenriésultsin floodingor nearflood of the cultivated land.

Theadvantagesf surfacdrrigationincludethefollowing:

(0]

0

o

(0]

Gravity irrigation, due to the simplicity of its infrastructure,is one of
the mosteconomical.

The energy requiremenftsr its operationarepracticallynonexistentdue
totheuse of gravitational energy.

Wind is notalimiting factorin thedistributionof water.

Thedisadvantagesf surfacerrigation includethefollowing:

w

o

0

O«

O«

Requiredevellandto achievehigh efficiencies(maximumlandelevationfluctuation
should not be greater than half the applied irrigation depth);

Soils with high infiltration ratesrequire small field sizes,which interfereswith
mechanization.

Difficulty in applying small irrigation quantities, excess water is difficult to evacuate,
particularly during time®sf excess rainfall.

Plants are partly covered with watesometimesfor extended periods (in low
infiltration ratesoils).Thiscanleadto thegrowthof fungusamonghesoybearplants.
Small basinsrequire extensivedelivery channelsand are not readily adaptableto
tractor mechanization.

This optionis not considerediablefor the proposedProject.

Drip Irrigation

Drip irrigation, also known as trickle irrigation, functions as its name suggests. Water is
deliveredto the root zone of plants, drop by drop. Timsthodcanbethemost watetefficient
method of irrigation, if managed properly, since evaporation and runoff are minimized. In
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modern agriculture, drip irrigation is often combined with plastic mulch, further reducing
evaporation, and is also a means of delivery of fertilizer. The process is known as fertigation.

Thedripirrigation systemhasthefollowing advantages:

0 Fertilizer and nutrient loss is minimized due to a localized application and
reducedeaching.
Waterapplicationefficiencyis highif managedorrectly.
Fieldlevelingis notnecessary.
Fieldswith irregularshapesreeasilyaccommodated.
Recycledhon-potablewatercanbesafelyused.
Moisturewithin therootzonecanbemaintainedatfield capacity.
Soil typeplaysalessimportantrole in thefrequencyof irrigation.
Soil erosionis lessened.
Weedgrowthis lessened.
Waterdistributionis highly uniform, controlledby the outputof eachnozzle.
Laborcostis lessthanotherirrigation methods.
Variationin supplycanberegulatedoy regulatingthevalvesanddrippers.
Fertigationcaneasilybeincludedwith minimal wasteof fertilizers.
Foliageremaingdry, reducingtherisk of disease.
Usuallyoperatedat lower pressureéhanothertypesof pressurized
irrigation, reducing energy costs.

O¢ O¢ O¢ O« O« O« O« O« O¢ O« O¢ O¢ O« O«

However,adrip irrigation systemhasits disadvantagesvhichincludethefollowing:
0 The initial costof installationis high

Thelifetime of tubesusedin drip irrigation canbe shortenedy the

sun causingwastage

O« O

0 It maycausecloggingif wateris notfiltered correctly
0 It cannotbeapplieddirectly duringgermination
0 It requiresahighlevel of skill or expertise

A drip irrigation system is considered theeferredoptionfor the proposedProjectdue toits
inherent benefiteverother irrigation options. Als@ drip irrigation system is better suited to
the clayey soil in the proposed area for soybean cultivakarthermore, researchers agree
that drip irrigation systems camprovetheyield of soybearplants significantly (Mitchelet

al., 2014). They attributedthis to the drip system's ability to precisely apply moisture and
nutrients directly to the cropfsot zone.

2.6.4 PowerSourceAlternatives
A sustainable continuous power sourceill be required for the proposed agribusiness.
Therefore, the following sources of power were considered for the facility:

w Nationalgrid
w DieselHueledgeneratingsets
National grid

This involvesconnectingo theexistingpowerinfrastructurdrom thenationalgrid in the area.
This may requirenstalling an additional transformer. The advantages of this option include
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lower powercostsand the reduction in air emiss@oompared to the use of generating sets.
However, this option may not be dependablthapower supply in Nigeria is not yet stable.

Generatingsets

Due to the unreliable nature thfe powersupplyin Nigeria, mostindustrialfacilities depend
on generating sets for their operations. The installationopedationof generatingsets can
serve as a primary or backppwer source

2.7  Project DevelopmentOptions

2.7.1 No Project Option

One of the options considered for the Project is the No Project Option. The rationale behind
the proposed Project is that government support for agriculture now is unparalleled and current
demand for produce is high and due to the populatidtiggrians.

If the proposed Project does not go ahead, iingkely that food sustainabilitywill be

achievedas this project promises to bridge the

economic development may further be hamperaad the employment opportunities
associated with the Project would be lost.

One of the major objectives of the Project isd@monstrate modern farming practices,

providing local farmers with opportunitiestoleame t hods t o i ncrease t hei

projecto option is selected, the | earning
likely continue using their inefficient old methodsThus, the No Project Option is not
considered to be thareferredoption given the current situation gbybean and agricultural
product supply in the country.

2.7.2 DelayedProject Option

This option implies that the plann&tojectwill be delayeduntil amuchlaterdate.Suchan

option isusuallytakenwhenconditionsareunfavorableo projectimplementationsuch as ira

war situation, or where the host communities are deeply resentful of the Project. Also, if the
prevailing economic climate is not quite favorable to the Project, tthedelayed project
option may be feasible. But none of these conditions is applicable.

Indeed, both the economic and the political environmentsastfavorablydisposed toward

the Project. The implication dhe delayed project option will mean that all the preliminary
work and associated efforts/costs incurred would have come to nothing. b&isayseof
inflationarytrends sucha delaymayresultin anunanticipatedncreasen project costs, which

may affect the final profit accruable from the Project. The delayed option is considered
unviable for the Project.

2.7.3 With the Project Option (Go-aheadoption)

The inherent benefits of allowing the Project to go ahead as planned are multitaotbu®

the proponent and the Nigeria populace. Job opportunities for Nigerian professionals, skilled
and semsskilled craftsmen will increase. The Project will also contribute significantly to the
production of agricultural produce, thus increasihglocal and regional economy. Thus,
given the abowenentioned considerations, the preferred opticonstruction of the proposed
Project with efficient technology, cost minimization and environmental friendlingss
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considered the optimal one. The option to go ahead as planned does outweigh the other options
of no project and delays clearly highlighted above.
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Chapter Three
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Project Description

3.1 Introduction

This chapter provides a description of the technical elements of the proposed Eruwa

Agricultural Transformation Centre (ATC) in Ibarapast Local Government Area

(LGA) of Oyo State, Nigeria. The information presented covers, among others: project

location project components, project activities, workforce, utilities consumption,
associated waste streams and management, and project schedule.

3.2 Project Location

The proposed Eruwa Agricultural Transformation Centre (ATC) is situated within the Eruwa
Farm Settlement, located in Eruwa, the headquarters of IbBagid.ocal Government Area

of Oyo State, Nigeria. The settlement occupies a total land area of appelyirR®D67
hectares, as delineated by the Oyo State Ministry of Agriculture, Natural Resources, and Rural
Development.

Geographically, the site |lies within Latitud
region of Nigeria and is accessible through the Abedkgit@ora Iseyin road network. The
settlement also accommodates existing infrastructure belonging to theStye Water
Corporation, including a dam used for water purification and public supply, which will serve

as a key utility resource for the project.

The surrounding land cover consists mainly of secondary vegetation comprising shrubs,
grasses, and scattered trees, indicating a regenerating fallow ecosystem with moderate
anthropogenic disturbance. The terrain is gently undulating anddvestied, makig it

suitable for mixed agricultural production, agnalustrial development, and institutional land
uses.

The proposed Eruwa ATC has been structured into functionalisedones to ensure efficient
spatial organization, environmental protection, and sec@omic integration. The
breakdown of the land use plan is as follows:

Table 3.1: Land Allocation for Eruwa Agricultural Transformation Centre (ATC)

Zone Description INGEN(GED)
A Agricultural Production Zone (Core Farming Activitie 2,567

B Administrative, Training and Support Facilities 350

C Agro-Industrial / Processing Zone 50

D Resettlement Area (Workers and Affected Persons) | 50

E Water Corporation / Utility Infrastructure 50

The Agricultural Production Zone constitutes the largest portion of the site and will
accommodate field crop production, livestock activities, and mechanized farming systems. The
Agro-Industrial Zone will host processing, packaging, and storage factlitisgpport value
addition and posharvest handling. The Administrative and Training Zone will serve as the
institutional hub for research, extension services, farmer capacity building, and project
coordination. The Resettlement Zone is designed to prbwadsing and basic social amenities
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for workers and affected households, while the Water Corporation zone supports existing and
planned water supply infrastructure essential for irrigation and operations.

This spatial configuration is intended to optimize land use efficiency, support integrated agro
industrial development, and ensure environmental sustainability through appropriate zoning,
buffer allocation, and infrastructure planning.

The administrative map of Nigeria showing the location of Oyo State is presented in Figure
3.1, while Figures 3.2 and 3.3 present the administrative maps of Oyo State andHzestapa
Local Government Area respectively. The aerial imagery of the progsisashown in Figure

3.4, while site layouts of the proposed Eruwa ATC are presented in Figures 3.5 and 3.6. In
addition, aerial photographs of the project area, including existing water bodies proposed for
irrigation support, are provided in Plates 31t3.
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Figure 3.1: Administrative map of Nigeria highlighting Oyo State
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Figure 3.3a: Administrative map of Eruwa in Ibarapa-EastLocal Government Area
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Figure 3.4: Aerial imagery of the proposedFarm Estate showingsampling locations.

SourceGoogleEarth

Figure 3.5a: Proposed Industrial hub (Zone A) within Eruwa ATC. Source- OYSADA
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/
Figure 3.5b: Proposed Resort @ntre (Zone B) within Eruwa ATC
Source- OYSADA

Figure 3.5c: Proposed Agricultural Zone (Zone C) within Eruwa ATC
Source- OYSADA
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Figure 3.5d: Proposed Resettlement Centre (Zone D) within Eruwa ATC
Source- OYSADA

Figure 3.5e:State Water Corporation (Zone E) within Eruwa ATC
Sourcei OYSADA
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Figure 3.6a: A photograph of the dam within the Farm Estatewith its lush vegetation

Figure 3.6b: Another view of the dam from the Water Corporation side

3.3 Overview of the proposedProject

The proposed Eruwa Agricultural Transformation Centre (ATC) will involve the cultivation,
processing, and marketing of major agricultural value chains, including cassava, maize, cocoa,
soybean, vegetables (such as tomato and leafy greens), as welltasKkipesduction (poultry

and cattle). The project will also include an integrated -pgocessing complex for cassava
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(garri, starch, ethanol), maize (flour and animal feed), cocoa (butter and liquor), and tomato
(paste and puree) production.

These value chains were selected based orezgriogical suitability, existing market demand,

and the comparative advantage of Oyo State in their production and processing potential. The
project site covers approximately 3,067 hectares and lies gedgphgalveen Latitudes
7.5137°N 7.5200°N and Longitudes 3.3851“€3925°E, occupying the northwestern section

of Eruwa town within the Eruwa Farm Settlement.

3.4  Project components
Thekey components/aspeatéthe proposedProjectareasfollows:
Cultivation

w Cultivation

w Pestanddisease&ontrol

w Irrigationsystem

w Farmequipmentndmachinerytractorstillers, sprayersetc.)

Processindplant

w Processingquipment
w Borehole

w Septictank

w Storagecontainers

Associated~acilities

w Offices andchalets
Perimetefence
Accessoad
DieselueledGenerators
Transformer

€ egec

3.4.1 Agricultural Transformation Centre

The Oyo State Government (OYSG) shall be actively involved in the cultivation of maize,
cassava, cocoa, tomato, and soybean within the Eruwa ATC. The soil within the Eruwa Farm
Settlement, as described in Chapter 4, is sufficiently fertile to supporntitheaton of these

crops. In addition, the OYSG shall ensure the adoption of clisratet agricultural practices

to promote inclusive and sustainable agricultural growth.

Cassava, maize, tomato, soybean, and other selected crops are well adapted to the prevailing
soil and climatic conditions of the project area. They require optimal soil fertility management
and adequate water supply to achieve high productivity and salstayields.

The cultivation of these crops will generate diverse primary and secondary products. Cassava
and maize, for example, can be processed into garri, fufu, flour, starch, and animal feed, while
cocoa will be processed into butter and liquor. Tomatoes andvethetables will be processed

into paste, puree, and other valgded products, enhancing shelf life, market value, and
export potential.
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Typical products derived from these value chains are illustrated in Figure 3.7.

Figure 3.7: Cassavamaize,tomato, and cocoafarm produce

Climate requirements

Cassas, tomato, cocoa and other agricultural items to be plagred well in warm moist
weather for high yield and premium qualignd perform optimally at temperatsigetween
24and30°C. The location selected for the propo&gdwa ATCproject can favorably support
the growth of cassava, maizmyabeanscocoa, colanda host of other cropss reported in
chapter 4.

Soil requirements and nutrients

To achieve optimal yield and higfuality fruit, a high level of soil fertilityis essential.
Soybeangrows well on a variety of soils with a pH betweend.5 and 8.5 exceptfor sandy,
gravely, and shallow soil to avoid drought. Cassava grows well in,Iggndy loam soil with
good drainageSoil composition obtained fdhe baseline study indicates that the sithe
proposedEruwa ATCwould supporgoodyieldsof thesetems.Thesoil is sandy loanmwith a
little bit of clay. ThepH is largelyneutral,andfertility is highconsidering soil organic content
as well as nitrate and phosphate content.
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3.4.1.1Climatic Requirementsand Cropping Calendar
Eachcropwill becultivatedin accordancevith local climatic conditionsandbestagronomic
practices to achieve optimal yield (Table 3.2)

Table 3.2: ProposedAgricultural Production Scheduleand Requirementsfor Eruwa ATC

Planting Period Harvest Optimum Fertilizer Type Expected
Period Temperature & Quantity Yield (t/ha)
(°C)
Maize Aprili June (early August Nov 211 27 NPK 15:15:15| 5i7
wet season) & ember (20kg/ha),
September (late Urea(50kg/ha)
planting)
Cassava | March May Decembeér 25129 NPK 12:12:1# Mg 201 25
February(after (400kg/ha)
91 12 months)
Cocoa Mayi July Octobef Fe 24128 Organic manuré t/ha) 152
bruary
Tomato Octobet January February A 21i24 NPK 20:10:10 25130
(dry-seasonrrigated) | pril (300kg/ha)
Soybean | MayiJune Septembér 22128 NPK 20:10:10 23
October (150kg/ha)

Cultivation will be rotated to maintain soil fertility and prevent pest buildup. Fertilizer
applications will follow recommendations from the Oyo State Agricultural Development
Programme (OYSADEP).

PostharvestStorageand PreservationMethods

A critical aspect of minimizingostharvesibsses is selecting the rigstborageechnologyThe
choice of equipment depends heavily on the commédihether it is a durable grain, a
perishablefruit, or a root crop. To ensurethe quality of raw materials and minimize
postharvestosses, theATC will employ specific, industriakcale storage and preservation
technologiegailoredto eachmajorcrop cultivated.Eachfarmproduceshallbestoredaslisted

in Table 3.3 usinginstrumentssuchassilos for maizeand soybeanamongothers(Figures
3.17a and b)
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Table 3.3: PostharvestStoragestrategy and technologiedor Eruwa ATC crops.

Harvest Mode of Storage Key Technology& Goal
Period After Harvest
Maize August Vertical Steel Silos | Dry Storage: Maize will be mechanically dried to a safe
November and Aerated Flat| moisture content (typically 12.5% to 13.5%) atdred in
Warehouses. sealed, temperaturand humiditycontrolled silos. This
preventsmycotoxin formation, insectinfestation,and
spoilageoverlong periods.
Cassava Decemberr ImmediateProcessing ProcessingPathway: Due to high perishability,harvested
February and Temporary Wet | cassava is prioritized for immediate processing at thsiten
Storage. processing plant into starch, flour, garri. For temporary
storagerootsmaybeheld in water tanks (steeping) or
processedinto stableproducts like cassava chips withini 2!
48 hours oharvest.
Cocoa Octobet Fermentation, Quality Development: Fresh pods are immediately broki
February Drying, and Bag | and beans undergo controlléermentationfor 5/ 7 days,
Storage. followed by surdrying or mechanical drying ta moisture
contentof 7%. The dried beansarethenstored in clean jute
bags in a dry, welVentilatedwarehouse.
Tomato February Cold Chain Storage | PerishabilityControl: Fresh tomatoesintended for market
April and Immediate | or shortterm hold are placed in refrigerated storagel (BC)
Processing. to slowripeninganddecay.Thebulk of theharvesthowever,
will be directed to the processingplant for immediate
conversion into paste and concentrate using asi
packaging.
Soybean Septembér Vertical Steel Silos | Dry Storage: Similar tonaize,soybeanswill be cleaned,
October and Aerated Flat| dried to a safe moisture content (typically 10 to 12%), &
Warehouses. stored in the silos and dedicated warehouse facilities
maintain quality for industrial oil extractiomnd feed
production.

3.4.2 PestManagementand DiseaseControl

Integrated Pest Management (IPM) will be adopted to minimize chemical dependency.
Specific pesticides/herbicides/fungicides are presented in Tables 3.4 and 3.5. This schedule
outlines the chemical controls planned for BErewa ATC emphasizing precise application

and adherence to safety and environmental standards.

Table 3.4: Targeted chemicalapplication schedule

Category Example Product (Source) Mode of Application Frequency
Herbicide Glyphosat€RoundUp®, Bayer) Preplant,3 L/ha via Once beforglanting
boomsprayer
Insecticide  [Lambdacyhalothrin ((Karate@sold, Foliar spray using [Every3weeks
Syngenta) knapsaclsprayer
Fungicide Mancozel(DithaneM-45®, BASF) Foliar spray Bi-weekly during
wetseason
Pesticide Cypermethrir- Dimethoate Targetedfor borersand IAs required
(CypermethrirPlus®) beetles
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Chemical Handling and Safety: All farm personnel will be trained in Safe Handling of
Chemicals (SHOC). Storage, labeling, and disposal will comply with FMEnv and NAFDAC
standards. Empty containers will be rinsed, punctured, and dispbsbcbugh accredited
hazardousvastecontractors.

Commondiseaseandpreventivemeasuresclude:

Table 3.5: Major diseasesand IPM control measures.

Crop Major Disease Symptoms Control Measures
Cassava |Mosaicvirus Leaf curling,chlorosis Useresistanvarietiesyectorcontrol
Maize Stemborer,rust Stuntedgrowth,brown pustules Croprotation,biological control
Tomato  [Blight, nematodes Leaf spots,wilting Fungicidespray,solarization
Cocoa Black pod Podrot Regularfungicideapplication

3.4.2.1PostManagementSanitation

Diseased plant materials will be immediately isolated and subjected to controlled
decomposition through composting in designated, managed pits, ensuring pathogens are
neutralized before the compost is reused.

3.4.2.2 Enhancementto Integrated PestManagement(IPM)
To furtherenhanceheEruwa ATCsIPM strategythefollowing measuresreintegrated:

1  Scouting and Thresholds:A dedicatedteam will conduct weekly field scouting
to monitor pest andiseasgopulationsChemicalinterventionwill only betriggered
upon reaching specific Economic Thresholds (ETs), moving away from routine
prophylacticapplication.

1  Agroecological Practices: Implement practices such as trap cropping (planting a
different species to attract pests away from the main crop) and fostering natural enemies
(beneficial insects) within the farm ecosystem to provide biological control.

1 Pest and Disease Forecasting: Utilize local weather data and crop growth models to
predict highrisk periods for major diseases (like Maize Rust or Tomato Blight),
allowing for timely, preventative measures (e.g., pruning, slight adjustments to
irrigation) rather than relying solely on chemical sprays.

3.4.3 Water Pump and Irrigation System

Water is required for wetting maize, cassaral soybean plants during the planting season.
A pump will be installed at the pomear the proposed farm, and water will be delivered to
the farm via pipes from the head control unit. The pyidsbeinstalled on the farmso that
water can reacthesoybearplant roots directly.
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The type of pump to be installed for the proposed Project is a centrifugal pump. Centrifugal
pumps arelesignedo movelargevolumesof water(high flow rate) butthey do nogenerate
muchpressure. The pump willraw water from the pond and deliver ith@ head control unit

of the irrigation system.

Theirrigation systemfor the Projectis plannedto be a drip methodthatallows waterto drip
slowly to the root of plantgitherfrom abovethesoil surfaceor buriedbelowthesurfaceThis
will reduce the risk of runoff and flooding of the farm during planting season.

The irrigation water will be sourced froam expanse dapresently being used by Oyo State
Water Coorporatiotocated approximatel$20km west of the farm. A centrifugaump(20

HP, 8-inch discharge 180 m3/h capacity) will transfer water through HDPE pipes (200 mm
diameter) into a head control unit and distribution network supplying drip lines to the
cultivation blocks.

The estimatedrigation water demand is 1,200 m3/week per 100 ha, with variation depending
on rainfall and crop stage. The system design allows automated water scheduling to optimize
wateruse efficiency.

3.4.4 Farm Equipment and Machinery

The useof agriculturalmachineryto mechanizefarm operationscan improveproductivity

and yield on the farm. Mechanized farming is well suited for the proposed Project due to the
large landsize andthe high outputof soybeameededo makethe operatiorviable. Large
scalemechanizedperationsare centralto the ATC's strategyto maximize efficiency and
productivity. The modern agricultural equipmésted in Table 3.68upports all core activities,

from precision planting to harvesting.

Table 3.6: Eruwa ATC mechanizationand key equipmentinventory.

Equipment Quantity  [Specification/Model Function

Tractors 10 MasseyFergusorMF-260 Landprep,Hauling
Disc Harrows 5 3-discoffset Tillage

Boom Sprayers 6 600 L,12 mboom ChemicalApplication
Planters 4 PrecisiorPlanteiPR-1 Row planting
Harvesters 4 CombineHarvesteilCX5080 [HarvestingGrains
Mowers/Slashrs 3 Heavy-duty rotary \Weedcontrol
\Waterpumps 3 20 HP centrifugal Irrigation
Generators 2 250kVA diesel Powerbackup

Routine maintenance will follow manufacturer guidelines (every 250 engine hours). Noise
levels will be < 75 dB(A).

Typically, thefollowing equipmentwill beusedonthefarm:
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Tractors
Tractors arean essential source of power in farming, where they are used in most farm
operations throughout the season. They are designed for pushing or pulling special machinery
or heavy loads over land. OYSADA would acquire tractors fitted with GPS for the farm
Project The typical photograph @ftractor is shown in Figure 3.9a.

Disc Harrow
A towed implement consisting of heavy concave steel discs. Its function is tillage (secondary
land preparation) by cutting, breaking, and turning the soil after plowing. This helps crush
clods, incorporate residues, and create a smooth, fine seedbezhtorgp(Figure 3.9b).

Boom Sprayer
These mechanized sprayers are used for chemical applications (herbicides, insecticides, and
fungicides).The large tank capacity (600 L) and wide boom width (12 m) ensure fast, uniform,
and efficient application across large fields, critical for timely crop protection (Figure 3.9c).

Planter
Specialized equipment designed for accurate, row planting of seeds (like maize and soybeans).
Precision planters ensure seeds are placed abthectdepthandspacing, which is vital for
achieving optimal plant population, uniform growth, and maximizing yield (Figure 3.9d).

Harvester
They are sefpropelled machines that perform three harvesting operations simultaneously:
reaping (cutting), threshing (separating grain), and winnowing (cleaning). The Combine
Harvester CX5080 is essential for the efficient, lasgale harvesting of gms (maize,
soybean) (Figure 3.9¢).

Mower/Slasher
Implements used for cutting dowmeeds,cover crops, and overgrownvegetation.Their
function is primarily weed control and field maintenance, ensuring clear access and reducing
competition with the main crops (Figure 3.9f).

Waterpump
High-capacity pumpsisedfor irrigation. Thesepumpsdraw large volumesof water from
sources (boreholes, reservoirs, or streams) and feed the farm's drip and sprinkler irrigation
networks, ensuring consistent water supply, especially during the dry season (Figure 3.99).

Generators
Stationary units providing power backup and primary power for-grahconnected
operations. They suppBssentiaklectricityto runtheoffice buildings,securitysystems, cold
storage facilities, and crucial components of the processing plants during power outages
(Figure 3.9h).
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Figures3.9 G H: A boomsprayer, aplanter, aharvester,a mower/slasher.awater pump, and a generator

53| Page



3.4.5 ProcessingPlant

OYSADA's agroprocessingomplex will handle cassava, maize, cocoa, tomato, soybean.
Thefacility will include:

O«

Cassavasection: peeling, grating, pressing, drying, and bagging for starch, garri, flour,
and ethanol.

Maizeunit: shelling,drying, milling, andblendingfor flour and animafeed.

Cocoaline: fermentationdrying, roasting,andgrindingto producebutterandliquor.
Tomatounit: washing pulping,evaporatingandaseptigpackagingor pasteandpuree.
Soybearunit: cleaning,dehulling,oil extraction,andcakeprocessing.

O« O« O¢ O«

Final productswill include garri, starch,cassavdlour, maize flour, poultry feed, tomato
paste, cocoa butter, soybean oil, and compost from organic waste (Figures 3.10 and 3.11).
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Figure 3.10: Typical cassavavalue chain
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Figure 3.12: Typical cocoavalue chain

3.4.5.1Processingplant equipment
Some equipmentrequired for processingcassavaand soybeanto various products and
involvement of locals in their production are shown in figures 3.12, 3.13,&hd43.15ci h.

Figure 3.13: CassavaProcessingMachine
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Figure 3.14:Local Cassavaprocessinginto garri

Figure 3.15: Typical maizeprocessingmachine

3.4.5.2So0lid Waste Area

Solid wastesuch as cassava peels, corn husks, cobs, and tomato residues (estimated 4 t/day)

will be processed into compost or used for biogas generation. Wastewater from processing
units will pass through a threet age tr eat ment system (grease
biological filter) before reuse for irrigation or discharge meeting NESREA/FME effluent limits

(Table 3.7).
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Table 3.7:Solid Water Disposal Method

Phase Waste Type Quantity (approx.) DisposalMethod

Preconstruction Vegetativedebris 40t Composting

Construction Excavated soll, 60t Reuserecycling
packaging

Operation Cassava peels, 150t/month Compostingtreatment
wastewater

Decommissioning Scrapmetal,rubble 20t Recycle/disposal

&3
0

3.4.5.3Liquid WastewaterTreatment and SepticTank
A septictankwill be constructedor the collectionof sewageanddomesticwastewateat the

facility. Domesticwastewateffrom the offices, toilets, cloakrooms and washrooms will be

directed to the septic tank.

Wastewater generated by the processing units (washing, cleaning, and cooling) will be
managed through a rigorous, midtage treatment process to ensure compliance and promote

reuse.
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Figure 3.16: A typical compostinglifecycle of organic wastes




3.4.5.3.1Treatment System: Wastewater will pass through a dedicated threstage
treatment system:
a) Greasdrap:Toremoveoils, fats,andgrease.
b) Sedimentatiodank:To allow for thesettlingof suspendedolids.
c) Biological Filter (e.g., Constructed Wetlands or #eactors): To break down
residual organic matter using microbial action.

3.4.5.3.2Discharge and Reuse:

The treated effluent will meet the strict environmental discharge limits set by NESREA
Federal Ministry of Environment (FME). The treated water will then be prioritized for reuse
in irrigationonthe ATC farmlandsbeforeany necessary discharge.

3.4.5.4StorageContainers
An example of a storage facility on the farm is shown in FigBrEgaandb.

a) Maize:storedin five silos(1,000t each)fabricatedon-siteusinggalvanizedsteel.
b) Cassavastoredtemporarily(< 48 hours)in ventilatedshedsheforeprocessing.
c) Tomatoesstoredin coldrooms(10 °C) for upto 5 daysprior to processing.

d) Cocoafermentecbeansstoredin jute bagsin dry, aeratedvarehouses.

Figure 3.17: Silos contructed within the facility for storing and preserving grains

3.5 Project DevelopmentActivities
TheproposedProjectactivitiesaregroupedasfollows:

o Preconstructiorphaseactivities
o Constructiorandinstallationphaseactivities
o Operationaphaseactivities
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Detailsonthe proposedProjectactivitiesarepresentedn thefollowing subsections:

3.5.1

Pre-Construction PhaseActivities

The pre-constructiorphaseactivitiesfor the Projectwill includesiteclearing/ preparationand
mobilization of personneland transportationof constructionmaterials such as steel, stones,
cement, sancetc. tothesite.

3.5.2

Construction PhaseActivities

3.5.2.1SafetyProcedures
Constructionactivitiesusually requirea carefulapproachand appropriatesafety procedures.
The procedures include:

w

€ € €€

Risk Assessment
PersonaBafety

Site SafetyandSecurity
GroundExcavation
Final CleanUp

o Risk Assessment

This involves assessirge risks in every aspect of the job and educating ths&ten
workmen regarding the identified riskBeople working in the area shall also be
warned of the risks involved; i.e., warning signs shall be erected so they are clearly
visible.

o PersonalSafety

All staff, workmen, supplisand sukcontractos working on site shall be informed o

the need to ensutéer personakafetyandthe safetyof the peopleworking around
them Every workman will be instructed to always put on his safety kits (personal
protective equipmerd PPE) anytime he is on site.

o Site Safetyand Security

The Project site will be enclosed by means of fencing from the surrounding community
andthe mainroad.Securityofficials will be positionedwithin andaroundthe Project
siteday and night. Furthermore, warning signs will be erected artheslte anda
closal-circuit video surveillance systeimstalled

o Ground Excavation

This involves diggingto lay foundations for the processing plant equipment
Appropriate safety measuresll be implemented and overseen dyon-site HSE
officer during site excavation and related activities.

Constructiorsitecleanrupwouldincludebuilderés scrapmaterials All scrapmaterials
will be removed from the area by tidying up the entire site area pdentobilization.
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3.5.3 Operational and MaintenanceActivities

The SAPZ operational development and industrial area to be carved out will be matanized
effectivelyprotectthegreenenvironmentindlimit vulnerability to climate change difficulties

as well as the exposure of local residents to pollutants.

TheProjectoperationahctivitieswill include:

3.6 Utilities Consumption

3.6.1 Water Use

Water is required duringhe Project's construction and operation phadesring the
construction phase, water demand is driven by the followagrequirementsto make
concrete for piled concrete mounting structure foundatems for staff sanitation.

3.6.2 WasteManagement
This section discusses the waste streams associated with the proposed Project and the intended
management plan.

3.6.3 Philosophy

3.6.3.1AssociatedWaste Streams

All waste generated from the Project will be categorized as eithehamardous or hazardous
following an assessment of the hazard potential of the material.

3.7  Climate-smart agriculture

In order to ensure high productivity and mirmniwaste generation, climasenart agriculture

(CSA) principles shall be followed by OYSG. CSA refers to agricultural techniques that boost
production and system resilience while lowering greenhouse gas emissions. CSA contributes
to the direct incorporation oflimate changeadaptationand mitigation into agricultural
development planning and investment strategies. CSA is otfeecfustainableagriculture
practiceswhich is basedon the integratednanagementf water,land, and ecosystems at the
landscape scaleCSA is frequently marketedas the future of African agriculture and a
sustainable solution to climate change. Because agriculture rewr#ioal to Nigerian
developmentCSA hasthe potentialto boostproductivity and resilience while reducing the
vulnerability of hundreds of millions of smallholddiarmers. CSA can directly benefit
smallholder farmers by increasing the efficiency of valuable inputs such as labour, seeds, and
fertilizer, as well as increasing food security and income generation opportunities. CSA
contributes to the preservation of matl resources for future generations by conserving
ecosystems and landscapes.
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Chapter Four
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Description of Existing Natural Environment

41 Introduction

his chapterdescribeghe existing ecologicaland physical environmentalas well as
socioeconomic situations and health conditions of the proposed Project area against
which the potential and associated impacts of the Project have been assessed. Data and
informationfor thedescriptiorof theexistingenvironmentatonditionsof thestudyarea
were based on information obtained through a combination of literature resisiv
comprehensive field investigations conducted across two seasons to adequately capture
seasonal variations in environmental parameters. The field survey was conducted between
March 24 to 26, 2020covering both the dryo-rainy season transition arlde peak rainy
season periods. Additional data were obtained between 8 and 13 Q2@i#tierThe exercise
was undertaken by a multidisciplinary team of specialists encompassing expertise in ecology,
soil science, hydrology, meteorology, socioeconomics, and environmental management

The description of the existing environmental conditions of the study area
presented in this chapter covers the following:

w Meteorology

Geology anHydrogeology
Air quality andNoise
Surfacewaterquality

Soil
TerrestriaFloraandFauna
SocioeconomigandHealth

egeeeee

4.2  BaselineData Acquisition

The baselinedataacquisitionfor the environmentabhndsocioeconomicharacteristicef the
Projectis basedon the following: i) Field samplingand laboratoryanalysis,ii) Literature
survey,andiii) Consultatiorwith potentiallyaffectedcommunities.

4.2.1 Field Samplingand Laboratory Analysis

4.2.1.1 FieldSampling

To effectively characterize the ecology, environmental, and socioeconomic conditions of the
study area, a thorough field survey was conducted between @tch26, 2020. Additional

data were obtained between 8 and 13 October, ZD25dentify sampling points, engage
community representatives, addlineateaccess routes. The field sampling activities were
carried out in linevith theFMEnv-approvedloR, and the relevant requirements of applicable
international standards. In additi@wil and water samples collected during the field campaign
were analyzed at the Rural Water and Environmental Sanitation Agency (RUWESA)
Laboratory, Abeere, Osun State, using standard analytical protocols in accordance with
national and international engimmental quality standards. The analyses covered key physico
chemical and microbiological parameters to ensure data quality, accuracy, and reliability.
Different views ofEruwa ATCare presented in Plate 4.1
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Figure 4.1: Maps showing exaclocationsof proposedproject

Baseline environmental sampling was designed to ensure adequate spatial coverage and
representativeness of conditions within the Project Area of Influence (Aol). A tatakef3)

sampling locations were established for soil and ambient air quality asseasihémb (2) for

water sourcesdistributed across the Project site at approximately 3 km intervals to capture
spatial variability in land use, vegetation cover, and potential receptor sensitivity.

Sampling points were strategically selected to represent key environmental settings, including
active farmlands, fallow areas, settlement proximities, access corridors, and relatively
undisturbed locations, thereby providing a balanced characterizati@seline conditions.

For water quality assessment, both surface water and groundwater samples were collected from
locations within and around the propodediwa ATCsite, includingdamand existing wells

used by local communities. These sampling locations were selected based on hydrological
relevance, usage patterns, and potential interaction with project activities.

Overall, the number and distribution of sampling points are considered adequate for a project
of this scale and environmental setting, providing a representative baseline against which future
projectinduced changes can be monitored.

The integrated dataset derived from these sources provides a comprehensive baseline
description of the biophysical and socioeconomic environment withiEringa AT s Ar e a
of Influence, forming a sound basis fagssessingotential environmental and social impacts
associated with the proposed project.
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The main objectives of these sampling activitiestaigatherandgeneratédaselinedatathat
sufficiently describe the ecological, environmental and socioeconomic conditiotige of
proposed project site and providesound basis for EIA of the site. During sampling, field
observations were well documented.

Soil sampling stations were established to ensure the major soil types that characterize the
proposed project site (Figure2. Surface water sampling was carried out in line with
applicableproceduregFigure 4.2). Heavy metalsin soil and water were determinedwith
aninductively Coupled Plasm@ptical Emission Spectrometer. Air quality/noise was sampled
along sensitive sampling points.

The site was geceferenced with a Global Positioning System (GPS) uam@regon 550
Garmin. An administrative map of the project location is included. GPS coordinates of
sampling areas for aisoil, water and vegetation are presented in Table 8eiensampling
locations were chosen.

Quality assurance and quality control measures, in line with the local and international
requirements, were implemented during the field sampling. These include, among others: i) in
situ measurements of parameters with short holding time in surface amatgyroundwater
samples immediately after collection; ii) proper calibration of all portable meters used for in
situ measurements; iii) separate samples were collected for parameters requiring different
treatment/preservation before analysis; iv) field gla® were adequately preserved with the
appropriate reagents atabeled;andiv) chemical reagents used for sample preservation were
adequately labeled to avoid mix.

All laboratory analyses were conducted at the Rural Water and Environmental Sanitation
Agency (RUWESA) Laboratory, Abeere, Osun State, and -GONX Analytics, both
established environmental laboratories with demonstrated competence in inesitcal

and nicrobiological analysis. The laboratories operate under documented Standard Operating
Procedures (SOPs) consistent with recognized analytical methods. The Certificates of Analysis
are provided below.

To ensure data reliability and integrity, the following QA/QC controls were implemented: use

of analyticalgrade reagents throughout; routine calibration of laboratory instruments using
certified standards; application of field and laboratory blanks tectleontamination; and
replicate (duplicate) analyses to assess precision. These measures, combined with adherence to
sample preservation, handling, and holding time requirements, ensure that the analytical results
are accurate, consistent, and fit forgmse.
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Plate4.2: Air and soil samplecollections

Pre-sampling and — Sample containers, paper tape, in-situ
Planning meters, paper tape, maker efc

Sample Collection | ;
Documentation, labelling and preservation

l

QA/QC Inspection — Sample condition, categorization of samples
—

l

Data Record and
Management

l

Shipment to
Laboratory

Datahase preparation, parameter selection,
chain of custody

Laboratory analyses

Figure 4.2: The summary of samplemanagementprogram put in placeto safeguardthe integrity of the
field samplescollected

Table4.1showsthecoordinate®f samplinglocations andTable4.2 presentshefield
equipment used during the field sampling.
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Table 4.1: Sampling location coordinatesand requirement

Samplinglocations GPSlocations Requirement
SP1 7 A3166A&E8HKN 2 3 Air quality,soil compositionandvegetation
SP2 7A3106064&8HK 1 1Air quality,soil compositionandvegetation
SP3 7 A3106 BA&E K1 3 Air quality,soil compositionandvegetation
SP4 7A31063@8&aHN 3 9 |Surfacewater(Dam)andvegetation
SP5 7A31060388aHK 49 |Underground water

Table 4.2: Field equipmentusedduring sampling

SIN | Environmental componentto be Equipment/Tool Detectionlimit
sampled/measu
1. AmbientAir Quality (pollutantgases) 1 Aeroqualseriess00.Thepre 1 0.01 ppm forCO,
-calibrated equipment was SQ, COz, HS,
equipped with the following gas NHs
sensors: CO; COy; SO H2S; |7 0.001ppm for
NH3; NO2; andVOC. NO;
2. AmbientAir Quality (particulatematter) | T Met One GF321 Particle monito] T 0.001ppm
andair quality monitor (PM-
1064SD)
3. Wind pattern (Irsitu weatheparameters| NiMet dataandLiteraturereview
AmbientAir Temp,
Humidity, Wind SpeedandDirection)
4, Soil StainlessSteelAugers
5. Surfacewater(in-situwatertesting for I ExtechDigital DO700meter 1 pH+0.01;DO
parameters with short holding time . -
. - I H | 0.01mg/L
namely pH, electrical conductivity, DO, annabigital meter g
Salinity, TDS temperature)
7. AmbientNoiselLevels ExtechintegratingSoundLevel
Meter(ModelNo: 407780)
8. Vegetation (FlorapndWildlife (Fauna) | Physicalidentification

Copies of the Laboratory certificates canskenbelow.
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OSUN STATE RUR
AL WATER [‘F‘ﬂ\’v EHVIBONMENTM. SANITATION AGENG

Email; ruwesaosun@gmail.com

.............................................................. Your Raf

Our Ref:

TO WHOM IT MAY CONCERN

The following water samples were analyzed in the water quality control laboratory of the

abovenamed agency. I attest that the information is true and correct to the best of my knowledge

‘ I thank you.

irol Laboratory)
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CTX-ION Analytics Ltd

l I — I I 2b Awori Close, lkeja, Lagos
090 3495 6049, 080 6365 5850

Analysis Certificate

Title: Analysis of Elements by ICP-OES
Date: 13 February 2026
Customer: Prof Azeez Lugman

This is to certify that elemental analysis by ICP-OES was carried out on behalf of Prof. Lugman
Azeez. The samples were analysed on 4% of April 2025 and 22™ of July 2025

Sievmm:@
Adeworptl Agesolt
Laboratory Supervisor

CTX-ION Analytics Ltd |ctxionanalytics@gmail.com
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The study methodologiesemployedfor each componentof the environmentstudied are
provided below

4.2.2 Climate and Meteorology
Thelong-termclimatic dataof the Projectareawassourcedrom the NigerianMeteorological
Agency (NiMet) and it spanned from 1991 to 2023.

4.2.3 Air Quality and Noise

Air quality and ambient noise were conducted in situ usinecalibrated digital hantield
monitoring equipment (refer to Table 4.2) for the following parameters: Sulphur (IV) Oxide
(SOG), Nitrogen (IV) Oxide (N@), Carbon Monoxide (CO), Carbon (IV) Oxides (80
Volatile Organic Compounds (VOC), Hydrogen SulphideS§} and Total Suspended
Particulate (TSP).

Ambient noise levels were measured using an Extech Integrated Sound Level Meter with a
detectionrangeof 30dB (A) to 130dB(A). NoiseLevel measurementseretakenat a height

of approximately 2n above ground leveand the response time was &eslow andreadon

the O0A6 frequencysofdecibeight i ng scale in unit

4.2.4 Surfaceand Underground (Well) Water

Surface water samples were collected flOgo State Water Cooporation ddatated within

the Project area, while groundwater (well water) samples were obtained from-duggwe
approximatelyl km fromthesite Thesamplesvereanalyzedn situfor key physicechemical
parametersincluding pH, temperature, dissolved oxygen (DO), conductivity, and turbidity.
Additional laboratory analyses were conducted for odor, color, heatals, salinity, chemical
oxygendemand COD), biologicaloxygendemand BOD), hardnessalkalinity, and total and
faecal coliformcountsto assessoverall water quality and suitability for domestic and
agricultural use.

4.2.5 Soil Sampling

Composite soil samples were collected at designated soil stations with the aid of hand Auger
and were collected fromt® 15cm. The composite soil samples collected were homogenized

in plastic bucket lined with aluminum foil sheet, and from the homogenized soil samples, sub
samples were taken for microbial and physsbemical analysis.

4.2.6 Terrestrial Flora and Fauna

A flora assessmertf the projectareawasundertakero provide informationon the following:
vegetation types, floristic composition, species diversity, inventory of economic/medicinal
plants and general biodiversity assessniEme.surveywasconductedn accordance with the
standard botanical field sampling procedures. Pdgetiesencountered were identified to
species level both isitu and exsitu in the herbarium using appropriate references, manuals
and monographs. The ecological status of the species ewalsiatedand classified
appropriately according to the International Union for Conservation of Nature (IUCN).
Sampling techniques for terrestrial fauna assessment include footprint, neftddp®y site,
voice, physical appearance, faecal samples, and shell types.
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4.2.7 Laboratory Analysis of Field Samples

Field samples collected during baseline daikectionwere conveyed to the laboratory for
analysis, along with the completed chain of- custody forms. The field sampleswere
preservedvith appropriateeagentgsuchasnitric acid).

The laboratory analyses for soil and water samples collected during the field campaign were
analyed at the Rural Water and Environmental Sanitation Agency (RUWESA) Laboratory,
Abeere, Osun Stateising standard analytical protocols in accordance with national and
international environmental quality standardsd undertaken in consistey with the
approved standard methodologisach as those recommended by ASTM International, the
American Public Health Association (APHASNnd the FMEnv. The summary of analytical
methods employed is presented in Table 4.3.

Table 4.3: Methods employedfor field samplesanalysis

SIN Parameters Analytical Methods
1. TotalSuspende&olids Gravimetricmethod

2. BOD Dilution method

3. COD Reflux dichromatemethod

4, Alkalinity Titration method

5. TotalHardness Titration method

6. Nitrate Colorimetricmethod

7. Sulphate Turbidimetricmethod

8. Phosphate Ascorbicacid method

9. Sodium ICP-OES

10. Potassium ICP-OES

11. Calcium ICP-OES

12. Magnesium ICP-OES

13. Heavymetals(e.g.Pb,As, Cd,Zn, Cr, Cu, Fe) ICP-OES

14, Mercury ICP-OES
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Plate 4.3b: Microbiological and soil analysisof samplesin the laboratory at RUWESA
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4.2.8 Consultation with Local Communities

Relevant information was gathered during the field visit through extensive engagement with
key stakeholders in the Eruwa Community and environs. The-scomomic and health
baseline data were obtained using a combination of qualitative and quanties@aech
methods to ensure a comprehensive understanding of local conditions. These methods included
the administration of structured questionnaires to households and farmers (a sample copy is
provided in the annex), key informant interviews (KlIs) with coamity leaders, cooperative
heads, extension officers, and health personnel, as well as focus group discussions (FGDs)
involving youth, women, and farmer groups. In addition, relevant secondary data were sourced
through literature review of existing repgrand direct field observations were conducted to
validate responses and assessgaund realities. A detailed description of these data
collection methodologies is provided in Section 4.10 of this chapter.

4.2.9 Climate and Meteorology

The longtermclimatic data of the Project areessourcedrom theNiMet and spanned from
1991 to 2023. Meteorological data covering temperature, rainfall, percentage relative
humidity, sunshine hourgndwind speedwere analyzedto establish the baseline climatic
conditions of the proposdetuwa ATC

Oyo State lies within the moderately hot and humid tropical climate zone of
southwesteriNigeria. The area experiences a typical tropical climate characterized by distinct
wet and dry seasons, both of which are primarily influenced by the dynamics of the Inter
Tropical Convergence Zone (ITCZ). The ITCZ represents the meeting point between two
dominant air masses: the maritime tropical air mass, which brings warm and humid
southwesterly windgom the Atlantic Oceanandthecontinentatropicalair mass, associated

with hot, dry northeasterly winds from the Sahara Desert. Theisouth oscillation of the

ITCZ governs the alternation of these seasons.

The wet season, from April to October, is dominated by moisadglen southwesterly winds,
while the dry seasoifrom November to March, imfluenced by dry northeasterly winds.
Within the dry season, the harmattan periadl characterized by dry, dusty winds, low
humidity, and relatively cooler temperatudetypically occurs between December and
February.

Table 4.4 presents the monthly mean climatic parameters of Oyo Statel Z029),
illustrating variations in rainfall, temperature, and humidity over the study period.
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Table 4.4: Monthly meanclimatic characteristicsof the project areain Oyo (1991 2023)

Month Temperatureo C | Rainfall (mm ) Relative Humidity (%) Sunshine | Wind speed(m/s)
Min. | Max. 9:00hrs | 15:00hrs (hrs)
January 26.82 | 33.60 6.95 68.11 41.56 5.60 3.85
February [28.70 | 34.27 17.65 70.00 41.26 5.89 4.24
March 29.03 | 34.77 64.14 76.26 53.07 5.54 451
April 28.28 | 32.97 114.71 80.26 61.56 577 451
May 27.18 | 32.51 146.49 81.74 68.48 5.98 3.96
June 25.91 | 30.18 171.16 84.07 74.07 5.22 3.97
July 24.9 28.42 175.03 87.15 75.78 341 4.52
August 2459 | 28.27 138.72 87.33 76.78 2.83 4.98
September|25.14 | 29.51 207.12 85.85 73.59 3.84 4.45
October [26.03 | 30.76 139.53 83.30 66.41 4.86 3.36
November [26.91 | 32.70 15.24 79.33 52.89 6.37 3.06
December | 26.42 | 33.11 6.9 73.48 47.56 6.38 331

Source:NIMET 2023

4.2.10 Rainfall

Rainfall patterns indicate the onset of the wet season around March/April, peaking between
June and September, with annual cumulative rainfall exceeding m200he dry season
spans November to February, characterized by low precipitation and high evapotranspiration

infall (mm)

Ra

Month

Figure 4.3: Averagerainfall characteristicsof the project areain Oyo State (1991 2023)
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(Figure 4.3). This seasonal distribution necessitates irrigation infrastructure for dry season
farming and proper drainage systems to prevent waterlogging during the wet season.

4.2.11 Ambient Temperature

The project area experiences consistently warm temperateaesound The highest mean
monthly temperatures occur between February and April (up t°G4,.8vhile thelowest are
recorded in July andugust (around28 °C). The narrow temperaturerangereflects the
influence of tropical maritime air masses. Such thermal consistency supports the cultivation of
maize, cassava, vegetables, and legumes proposed unBenwzeATC(Figure 4.4).
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Figure 4.4: Monthly Mean Temperature Characteristics of the Project Area in Oyo State (1991 2023)

4.2.12 Relative Humidity

Relativehumidity remainsmoderatelyhigh yearround, rangingbetween68% (January)and

87% (August). Morning humidity levels are consistently higher than afternoon readings,
indicative of strong diurnal variation and active evapotranspiration (Figure 4.5). This condition
favours plant germination and reduces de$ited nuisance during cdnsction phases.
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Figure 4.5: Monthly relative humidity characteristicsof the project areain Oyo State (1991 2019)
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4.2.13Wind Direction and Speed

Wind speeds average between 3a0&.98 m/s (Figure 4.6), with higher velocities during the
transition months (AugusSeptember). This is adequate for natural aeration and dispersal of
air pollutants from farm and processing activities, reducing localized emisammhsdaurs.

The absenceof extremewinds suggestdow risk of structuraldamagéeo farminfrastructure.
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Figure 4.6: Monthly averagewind speedf the project areain Oyo State (1991 2023)

4.2.14 SunshineHours

Sunshine duratioshowsan inverse trend with rainfall, with the longest daily sunshine (above
6 hours/day) observed during dry months (NoveifinBebruary), and the shortest (below 3.5
hours/day) during peak rainy months (Julyigust) (Figuret.7).The relatively stable sunshine
supports solapowered agricultural operations such as irrigation pumps and dryers.
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Figure 4.7: Monthly averageof sunshinehours for the project areain Oyo State (1997 2023)
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4.3  Geology andHydrogeology

The map of Oyo State showing the geological characteristics is preseftpae4.8lbarapa
EastLGA of Oyo Stateis mainly composeaf undifferentiated schist and gnesBigure 4.8).
Oyo State is well drained witariver flowing from the upland in the noiteouth directon.
The majomwater sourcat Eruwa ATCis the Water Cooporation Dawithin it.

3%36'00"

£ — kY
60t

100 20.0km
LEGEND
@W m dading py ' /o BOohs = = Faultine assumed
L
[0 Jsasted shoared rocas/quartrveins (@] Gramee greiss {OM] Porphyrobiastic grems o
{oom) prabedti fooste  [Tga] Amphidose schist [wa ] * "
-7 Fe— n‘m' and [ O Setement
" Gealogkal Boundary
0 Tk D tantane & eyt §  Quar/Amethyst

Figure 4.8: Map showingdescription of geologyand hydrogeologyof Oyo State

4.4  Ambient Air Quality characteristics

In line with ToR,three(3) sampling locations were sampled in the study area for ambient air
guality and noise. The ambient concentrations of air pollutants and noise measured are
presented in Table 3.

Table 4.5: Concentration of ambient air quality in the Project area

Par ame SP1 SP2 SP3

Rai ny Dry Rai ny Dry Rainy Dry
PM(Og/ mj 17.2| 36.3 16.4 21.4|16.2 | 28.2
PM{ Og/ mj 25. 2 48.9 24.1 33.2 25.7 | 36.1
NQ( mg/ mj, nd 0.00/ nd nd nd nd
S mg/ mj nd nd nd nd nd nd
VOC (ppn nd nd nd nd nd nd
CO (ppm) 0.124| 2.03 nd 1.19 nd 2.414
CQ( ppm) 207 440 311 514 230 414
H.S( mg/ mj nd nd nd nd nd nd
Noi(sceBA)| 30.9¢{54. 7 17.1!'!37.2|24.23 41.0

(Source:Field Survey, 2020)

77| Page




Table 4.6 Concentration of ambientair quality in the Project area

Par amet er SP1 SP2 SP3
Rai DryYy Rai DryYy Rai Dr Y
PM .5 (0g¢g 17. 36. 16. 21. 16. 28.
PM( Og/ mj 25, 48| 24) 33| 25) 36.
NO( mg/ mj nd 0.0 nd nd nd nd
SO( mg/ mj | nd nd nd nd nd nd
VOE ppm) nd nd nd nd nd nd
CA ppm) 0.1 2.« nd 1. ] nd 2. 4
CO(ppm) 20 44 31 51 23 41
HS( mg/ mj nd nd nd nd nd nd
Noi se (d| 33. 54. 37. 42 . 34. 41.

Source:Field Survey,2020and 2025

The concentrations of air quality parameters recorded in the study area were coniibared

the Nigerian Ambient Air Quality Standards (NAAQS) and the World Health Organization
(WHO) Air Quality Guidelines, adopted by the World Bank. Also, the ambient noise levels

recorded in the area were compared with the FMEnv standards and the Worltl@sak
Level Guidelines. The summary of thdiseits is provided in Tables 46 49.

Table 4.7: Air Quality Standards

Pollutant Averaging Time FMEnv Limit WHO Guidelineg NESREA Limits
(mg/m®) (mg/m®) (mg/m°)

CO 1-hour 11.4 - 10
NO; 1-hour 0.075-0.111 0.2 0.2
PM2 5 24-hour 0.024 0.025 0.025
PMzo 24-hour 0.05( 0.05( 0.05(
SO 1-hour 0.02¢ 0.5 0.34
Culled from FMEnvédéds Guidelines and Standards

for

the World Bank Group Environmental, Health and Safety (EHS) General Guidelines 2007 and the

NESREAOGs Nati onal

Table 4.8: NoiseExposureLimits for Nigeria

E n v i Cordrol)rRegnlatiank, 2004A i r Qual i ty

Dur apeaHour

Per mi €xiploilde rma 8 ( A)

8

90

92

95

97

10

0

. 5

10

2

10

5

ORI INWH K~

. 5

110

0.25

115

Source:Guidelinesand Standardsfor Environmental Pollution Control in Nigeria, 1991
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Table 4.9: World Bank NoiseLevel Guidelines

Receptor

OneHour LAeq (dBA)

Daytime (07:00-22:00)

Nighttime (22:00-07:00)

Residential;jnstitutional; educational

55

45

Industrial;commercial

70

70

Source:World Bank General EHS 2007

Figure 4.9: Air quality, noise,and water sampling locationsmap
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4.4.1 Air Quality Characteristics

Air pollution remains a significant environmental and public health concern globally, affecting
both developed and developing countries. To establish the baseline atmospheric condition of
the Eruwa Project area, ambient air quality and noise measureneretsenducted at three

(3) representative sampling points ($BP3) during both the rainy and dry seasons.

The dualseason monitoring approach provides a realistic representation of temporal
atmospheric variations influenced by climatic conditions and human activities within the
areaParametersanalyzedinclude ParticulateMatter (PM2s and P M Nijragen Dioxide

(NO ), Sul phur Dioxide (SO ), Carbon Dioxid
Level (dBA).

4.4.1.1Particle Matter (PM2.sand PM1o)

Particulate matter consists of microscopic solid and liquid particles suspended in the
atmosphere. Common sources include vehicular emissions, biomass burning, construction
activities, exposed soil surfaces, agricultural operations, and-maweh dust. Ebvated
particulate concentrations may impair respiratory health, irritate mucous membranes, and
contribute to cardiovascular and pulmonary diseases.

4.4.1.2PM2 5 (Fine Particulate Matter)

PM s concentrations across the study area ranged from 16.2 pg/ms3 (SP3, rainy season) to 36.3
pHg/m3 (SP1, dry season). Generally, concentrations were higher during the dry season at all
sampling locations, reflecting increased dust resuspension, reduced atmcaspisture, and
enhanced influence of dry seasonal winds.

SP1 recorded the highest dry season concentration (36.3 pg/ms3), suggesting localized
anthropogenic influences such as vehicular movement, domestic combustion activities, and
exposed bare surfaces. SP2 recorded the lowest dry season concentration (2. 4vhiém

SP3 exhibited moderate values in both seasons.

Rainy season concentrations at all locations remained within acceptable limits due to
atmospheric cleansing effects associated with rainfall and higher humidity. However, the dry
season value recorded at SP1 slightly exceeded the WHO recommended guédiadirog 25

pg/ms3 for 24hour exposure, although values remain characteristic of mildly disturbed rural
environments with seasonal dust influence.

Overall, PM . |l evel s indicate moderate seas
natural dust generation and localized human activities rather than industrial emissions.

4.4.1.3P M (CoarseParticulate Matter)

P M concentrations ranged from 24.1 ug/m3 (SP2, rainy season) to 48.9 ug/m3 (SP1, dry
season). Similar to PM . , concentrations we
all monitoring locations.

The observed increase in dry season concentrations reflects the influence-bfominaiust,
agricultural activities, unpaved access routes, and reduced wet deposition processes during
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periods of limited rainfall. SP1 consistently recorded the highest concentrations, while SP2
exhibited the lowest values across both seasons.

Despite seasonal increases, al/l P M val ues
guideline limit of 50 pg/m3, indicating that ambient coarse particulate levels within the Project
area do not currently constitute a significant environmental orghbdlth concern.

4.4.2 Carbon monoxide(CO)

Carbon monoxide (CO) is a colorless, odorless gas produced primarily through incomplete
combustion of carbeoontaining fuels such as petrol, diesel, firewood, and biomass. Major
sources include vehicle exhausts, generator emissions, bush burning, amsticdooaking
activities. Elevated CO exposure reduces oxygen transport within the bloodstream and may
cause adverse health effects at high concentrations.

CO concentrations within the study area ranged fromdetectable levels during the rainy
season at SP2 and SP3to 2.44 ppm at SP3 during the dry season. Concentrations were generally
higher during the dry season, attributable to increased combustiontiesti reduced
atmospheric dispersion, and lower humidity conditions.

SP3 recorded the highest dry season concentration (2.44 ppm), followed by SP1 (2.03 ppm)
and SP2 (1.19 ppm). The elevated dry season values likely reflect localized domestic fuel
combustion, minor vehicular activity, and generator usage within neartsgnsetis.

All measured concentrations remained significantly below the FMEnv permissible limit of 10
ppm, indicating that ambient carbon monoxide levels within the Project environment are low
and consistent with a predominantly rural setting with limited combusgiated pollution
sources.

4.4.2.1Sulfur dioxide (SOz)

Sul phur di oxide (SO ) is a reactive gas pri
containing fossil fuels and industrial processes. Prolonged exposure may cause respiratory
irritation and contribute to acid rain formation.

Il n the present study, SO concentrations wer
during both rainy and dry seasons. This indicates the absence of significant-sutptting

sources such as heavy industrial activities, large combustiditiéacior sulphuwrich fuel

utilization within the Project area.

The results confirm that the study environment is essentialiintustrial, with atmospheric
conditions representative of natural rural background air quality.

4.4.2.2Nitrogen dioxide (NO2)

Ni trogen di oxi de -relatédpollutant comnaonlycassodniedswith vehicular
emissions, fuel combustion, and generator use. It contributes to photochemical smog formation
and may adversely affect respiratory health at elevated concentrations

N O concentrations were below detection | i mi
concentrations of 0.001 mg/m? were detected only at SP1 during the dry season.

8l| Page



The recorded concentration is substantially below the FMEnv guideline limit of 0.2 mg/m3,
indicating minimal combustiorelated atmospheric pollution within the Project area. The
slight dry season occurrence likely reflects localized generator use orvahoular activity
combined with reduced atmospheric dilution during dry weather conditions.

Overall, NO |l evel s within the study area re
health concern.

4.4.2.3Volatile Organic Compounds(VOCYS)

Volatile organic compoundarea classof air pollutantscharacterized bizigh volatility in the
ambient environment. Their concentration in the air is determined by processes such as
emissions, evaporation, deposition, and photochemical reactions under the sunlight. VOCs are
also considered contributors to global warming byergbvernmental Panel fdZlimate
Change (IPCC) because of their chemical reactivity and their potential to produce tropospheric
ozone and other photochemical oxidants.

VOCs were not detected @itherseasorat the provideddetectionlimit. Thisindicateshatat

the time of sampling, there were no sustained emissions of the measured VOCs above the
instrument/lablf the project will involve fuel handling, solvents or other VOC sources during
construction/operation, targeted speciated VOC sampling (benzene, toluene, ethylbenzene,
xylenes) with lower MDLs is recommended to ensure compliance with health benchmarks.
Concentrations of VOCs were belowhe detection limit of 0.01 mg/fmat all sampling
locations and this is consistent with the natural environment.

4.4.2.4Hydrogen Sulfide
Hydrogen sulfide (H S) is a toxic and odorou
waste decomposition, petroleum processing, and industrial operations.

H S concentrations were below detectable | ir
and dry seasons. Thi s ¢ on fgenematmg activitees saidh ® n ¢ e
petroleum handling facilities, waste treatment operations, or indugtdaéssing activities

within the Project area.

4.4.2.5Carbon Dioxide( CO )

Carbon dioxide (CO ) is a natwurally occurr)
fundamental role in the global carbon cycle. It is emitted from natural processes such as
respiration, decomposition, and ockatmosphere exchange, as well as anthgepiz sources

including fossil fuel combustion, land clearing, biomass burning, and industrial activities.

Al t hough CO i's not directly toxic at ambi e
contributing to global warming and climate change.

Il n the study area, co concentrations rangec
(SP2, dry season). Values were generally lower during the rainy season, reflecting enhanced
vegetation uptake, higher soil moisture, and improved atmospheric dispewbite higher
concentrations recorded during the dry season are attributed to increased combustion activities
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(such as generator use and domestic fuel burning), biomass burning, and reduced vegetation
cover.

All measured values fall within the typical natural background range for ambient environments
and are well below any healtbased thresholds of concern. The observed seasonal variations
are consistent with natural ecosystem dynamics and mild anthropagfémeace, indicating
no evidence of significant atmospheric pollution or adverse impact on local air quality.

4.5 Noise Characteristics

Ambient noise measurements across the study area ranged from 33.98 dBA (SP1, rainy season)
to 54.72 dBA (SP1, dry season). Noise levels were generally higher during the dry season,
likely due to increased human activities, vehicular movement, agricutipeahtions, and
reduced sound attenuation associated with lower atmospheric moisture.

SP1 recorded the highest noise level during the dry season (54.72 dBA), possibly reflecting
localized traffic movement and community activities, while SP3 maintained relatively
moderate noise levels across both seasons.

All recorded values remained within the FMEnv permissible daytime limit of 55 dBA for
residential and rural environments. This indicates that the Project area currently maintains a
relatively quiet acoustic environment with low anthropogenic noise intrusio

Environmental Implications

The dominant seasonal effect indicates that meteorological factors (wind, rainfall, humidity,
and atmospheric mixing) play a greater r ol
anthropogenic emissions within the study area.

T Dry season el evations in CO are associ at
reduced vegetation uptake, and are considered typical of rural andrusaimni
environments rather than indicators of industrial pollution.

T The absence of SO and very |l ow NO and
there are no significant industrial or higknsity vehicular emission sources within the
Project area.

1 The overall air quality pattern reflects a predominantly natural andinipact
environment with limited anthropogenic disturbance.

1 Insummary, the results demonstrate that ambient air quality and noise levels across the
study locations are generally good and remain within applicable regulatory limits for
both rainy and dry seasons. Spatial and temporal variations are minor and largely
natural, driven by seasonal meteorological conditions andidtemsity human
activities. This baseline therefore provides a reliable reference condition for future
environmental impact assessment once project construction and operational activities
commence.

4.6  Soil Quality
Soil environmental conditions are one of the baselagenstwhich potential impacts of an
activity can be measured. The criticail propertieghat usually form the basis for impact
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evaluation include physical properties, fertility indices, and chemical and microbial

composition.

The physicechemical ananicrobialresultsfor soil sampledrom the studyareaareprovided

in Tables 4l10and 4.1.

Table 4.10: Physicachemicalproperties of soil (Oi 15cm) from the study area

Parameters SP1 SP2 SP3
pH 7.10 6.58 7.05
Moisture Content (%) 2.85 271 2.97
TOC % 5.47 5.27 5.58
Chloride (mg/Kg) 22.50 31.50 21.47
Nitrate (mg/Kg) 0.189 0.242 0.274
Sulphate (mg/Kg) 1.92 2.08 1.89
Phosphate (mg/Kg) 0.0013 0.0014 0.0013
Copper (mg/Kg) 0.0012 0.0017 nd
Lead (mg/Kg) 0.0024 nd 0.0017
Iron (mg/Kg) 6.637 6.285 6.264
Zinc (mg/Kg) 0.0059 0.0043 0.0044
Nickel (mg/Kg) nd nd nd
Cd (mg/Kg) nd nd nd
Cr (mg/Kg) 0.06 0.0103 0.024
Mn (mg/Kg) 0.9056 1.0125 0.557
V (mg/Kg) 0.1319 0.1314 0.1303
Na (mg/Kg) 3.41 3.147 2.276
K (mg/Kg) 13.039 14.174 12.706
Ca (mg/Kg) 1.344 2.264 2.33
Mg (mg/Kg) 0.293 0.375 0.371
Sand % 79.86 76.94 77.87
Silt % 8.96 10.43 10.94
Clay % 10.95 11.12 11.19

Table4.11 Predominantspecie®f microorganismsisolatedfrom soilsamplesn the study

area

S/IN  Sample THB

code

1. SP1

1.19x16

THF

12.44 x10

%HU
B

1.246

Predominant species of microorganisms isolated

Pseudomonas  spp.

Bacillus

Corynebacterium spp; Aspergillus wentu; Geotrichum s
Trichoderma spp.

2. SP2

1.3x10

6.56x10

1.981

Bacillus ssp; Micrococcus spp; Pseudomonas aerugini
Clostridium spp; Mucor spp; Aspergillus fumigates.

3. SP3

1.04x16

8.07 x10

0.129

Fusarium Bacillus spp; Pseudomonas Putida, Micrococ
spp; Escherichia coli, Mucor spp; Trichoderma sg
Aspergillus niger.

The results of the physiechemical properties and microbiological characteristics of soil
samples collected from the study area (S$#3) are discussed as follows:

Soils within the project area are predominantly sandy loam to sandy clay loam, with sand

fractions ranging from 76.949.86%, silt from 8.9610.94%, and clay from 10.951.19%.
This textural composition indicates weltained soil conditions with moderagtructural
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stability. The relatively high sand content enhances aeration and infiltration capacity but also
implies low to moderate water and nutrient retention potential, which is important for irrigation
planning and longerm soil fertility management under intéresl agricultural use.

Soil reaction across the study area ranges from slightly acidic to near neutral (pHB)%8

SP2 exhibits the lowest pH (6.58), indicating mild acidity, while SP1 and SP3 are near neutral.
These conditions are generally favourable for most agricultuogls; however, slight acidity

in localized areas may influence micronutrient availability and nutrient solubility dynamics.

Soil moisture content is generally low across all sampling pointsi(2.91%), reflecting
relatively dry soil conditions, consistent with seasonal climatic influence and the sandy texture
of the soils, which promotes rapid drainage and reduced-Walding capacity.

Total Organic Carbon (TOC) values range from 52%8%, indicating moderate organic
matter content across the study area. SP3 records the highest TOC (5.58%), suggesting slightly
enhanced organic accumulation, possibly from vegetation inputs or redstuathalce. This

level of organic carbon supports moderate soil biological activity and nutrient cycling.

Nutrient and ion concentrations (chloride, nitrate, sulphate, phosphate) are generally low to
moderate and within normal agronomic ranges. Nitrate values range froni@2B89mg/kg,

with SP3 recording the highest concentration, suggesting slightly esthanitrogen
mineralization or organic input. Phosphate levels are very low (0i000GRL4 mg/kg),
indicating potential phosphorus limitation for intensive crop production if not supplemented
through fertilization.

Exchangeable base cations (Na, K, Ca, Mg) show moderate variability across the sampling
points. Potassium is relatively higher (12.708.174 mg/kg), which is beneficial for crop
physiological processes. Sodium levels remain low (2.2.28 mg/kg), indicahg no salinity

risk, while calcium and magnesium levels are moderate and supportive of soil structural
stability and plant nutrition.

Heavy metal analysis indicates that most toxic metals such as Ni and Cd were below detection
limits across all sampling points, confirming the absence of contamination. Trace levels of Pb,
Cr, Zn, Cu, Mn, Fe, and V are present but remain very low andnwiidiural background
concentrations, indicating a clean and uncontaminated soil environment. Iron is the most
abundant trace element (6.264637 mg/kg), reflecting typical geogenic soil composition.

Soil microbial populations show notable spatial variation in total heterotrophic bacteria (THB),
total heterotrophic fungi (THF), and percentage heterotrophic microbial abundance (%HUB),
reflecting differences in organic matter availability, moisture domts, and localized
anthropogenic influence.

THB ranges from 1.04 I 10j cfu/g (SP3) to 1.
the highest bacterial activity, likely due to higher organic inputs or greater disturbance from
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human or agricultural activities. SP3 shows the lowest bacterial count, suggesting
comparatively reduced microbial proliferation or more stable but less enriched soil conditions.

Il n contrast, THF values range from 1.24 1 10
that SP2 provides more favourable conditions for fungal growth, likely associated with
moisture retention and organic substrate availability.

The %HUB varies from 0.129% (SP3) to 1.981% (SP2), showing that SP2 has the highest
microbial dominance and active decomposition processes, while SP3 exhibits the lowest
microbial contribution relative to total microbial load.

Microbial species isolated across the sampling points include functionally important bacteria
such aBacillus spp.Pseudomonas spfncludingP. aeruginosandP. putidg, Micrococcus

spp, andClostridium spp.alongside fungi such asspergillus spp(A. niger, A. fumigatu},

Mucor spp, Rhizopus sppTrichoderma spp Geotrichum spp.andFusarium spp.

The presence dBacillus spp.and Pseudomonas spjndicates active nutrient cycling and
organic matter decomposition, whileichoderma sppreflects beneficial soil fungal activity
with potential biocontrol functions. However, the detectioe®therichia colat SP3 suggests
localized faecal or anthropogenic contamination, likely linked to nearby human or livestock
activities.

Overall, the soils are suitable for the proposed -mmplastrial activities, with key
considerations for impact assessment including:

1 Potential for nutrient leaching and soil degradation under intensive cultivation

1 Need for soil conservation and organic matter management

T Sensitivity to agrochemical application and erosion if not properly managed

i S
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Figure 4.10: Soil texture triangle
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4.7  Surfaceand Groundwater Quality

A surface water sample was collected from\Weter Cooporation DarfSP4), asindicatedin
Figure 4.9, while a groundwater sample §p®as obtained from a local wellspresentedh
Table4.12. Plate 4.4isplays the samplingf water.

Plate 4.4: Pictures of water collection fromWater Cooporation Dam at the Eruwa ATC proposedsite

The results of the physiechemical analysis ofurfaceand undergroundwater samples
collected from the study area are presented in Table 4.11. The results were compared with the
surface water quality criteria for irrigation and reuse standards as enshrined in the National
Environmental (Surface and Groundwater Quality Control) Regulatigaf&l and the
National Guidelines and Standards for Water Quality (Water for Agricultural Wegation),

1999.
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Table 4.12: Physicochemical and microbial results of surface water (Dam) and well water
samples (surface and underground)

pH and Temperature

Parameters SP4 SP5 NESREA LinFMEnv
Il rrigationWater for A
standards [uselsrrigati

pH 6. 37 6.85 6 -8. 5 NS

TemperPatur e 27. 8 29.1 NS NS

ConducQSi/wint y 340 322 NS NS

TD&g/ L 167 161 NS 500

Appearance Transp|[Transp NS NS

TotHalr dmekk 230 114 NS NS

Col Pucf€o 10.00 6.50 NS NS

Al kalmgrdiLt y 24 38 NS NS

Tur bN@Ut y 3.67 1.08 NS NS

DOmg/ L 5.82 5.3 >4.0 7.5

BOBmg/ L 2.01 0.7 6.0 2.0

CODng/ L 22.04 12.92 |30.0 NS

Chl omg /dLe 48.67 24 350 100

Ni t mgtek 1.12 0.95 40.0 NS

Sul prha/tle 52 47 200 NS

PhospngdilLe 0.037 nd 3.5 NS

Copmg/Vv L 0.003 nd 0.01 0.2

Leand)/ L nd nd 0.1 0.2

Il rog/ L 0.0283|0.016 |0.5 5.0

Zi mg/ L nd nd 0.2 5.0

Ni chkgil L nd nd 0.1 0.2

Cdng/ L nd nd 0.01 0.01

Cmg/ L nd nd 0.5 0.1

Mnmg/ L 0.0211|nd NS 0.2

Nang/ L 4.281 2.2 120 NS

Kmg/ L 1.027 4. 3 50 NS

Cang/ L 0.700 0.98 180 NS

Mgmg/ L 0.208 0.36 40 NS

Qi | / Gmge/als e nd nd 0.1 NS

TotHelt er oB a otgduifica/| 2 . x 1% 2 x1d - -

TotHdet er otFuofgdifiw/{ 1 o&Zx 1|No gr o - -

TotCall i ©of m/ ml ) 3.0100 [1.x1% [1.0%10 1.0%10

The pH values for SP4 (6.37) and SP5 (6.85) fall within acceptable ranges for irrigation water,
with SP4 being slightly acidic and SP5 neautral. The secondary data from the Eruwa study
further support this pattern, showing pH values of 5.76 (rainypattd(dry) for surface water.

The rainyseason value reflects the influence of dilution, decomposing vegetation, and organic
acids, which naturally lower pH. In contrast, the-deason shift toward neutrality is consistent
with reduced runoff, increasedhteraction with minerafich soils, and greater ionic
concentratiofd the same factors likely contributing to the SP4 and SP5 pH characteristics.

For groundwater, SP5 recorded a pH of 6.85, aligning closely with the secondary groundwater
pH of 6.66, and both lying within the NESREA irrigation guideline of 8.5. These values
represent the typical geochemical signature of groundwater in baseonguiex terrains,

shaped by the dissolution of soil minerals rather than any anthropogenic inputs. This
consistency across both datasets reinforces the reliability of the SP5 measurement and indicates
a stable, naturally regulated aquifer system.
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Temperature values for SP4 (27.8°C) and SP5 (29.1°C) also align with the seasonal trends
observed in the secondary data, which recorded 22.4°C (rainy) and 29.0°C (dry) for surface
water. The cooler raingeason temperatures in the secondary dataset @patatt to higher

cloud cover, increased water volume, and reduced direct solar heating, whdeadon
temperatures reflect greater evaporation, solar radiation, and reducéddlloaonditions
consistent with those observed in SP4 during the dry season

The groundwater temperature at SP5 (29.1°C) similarly matches the secondary groundwater
value of 29.5°C, which is typical of shallow aquifers where water temperature equilibrates with
warm tropical subsurface conditions. Such temperatures support nooctemical processes

and pose no limitation for irrigation, aquaculture, or ecological functioning.

Overall, when viewed alongside the broader seasonal dataset, the SP4 and SP5 pH and
temperature values confirm that both surface and groundwater in the Eruwa Farm Settlement
are hydrologically normal, seasonally predictable, and fully suitable for agraiultse.

ElectricalConductivity, Turbidity and TDS

Turbidity is a measureof the extentto which light passingthrough water is reducedby
scattering, induced by suspended and colloidal materials. It is of general concern in water due
to aesthetic considerations, filterability and disinfection. As turbidity level increases, the
aesthetic value decreases, and filtratibwateris renderednore difficult and costlyseducing

the effectiveness dfisinfectionprocedure.

Total dissolved solids (TDS) are made up of inorganic fraction (silts, clays, calcium, potassium,
calcium, calcium, bicarbonates, chlorides etc.) and an organic fraction (algae, zooplankton,
bacteria and detritushat are withirthe water column.

The EC values of 340 €S/ cm (SP4) and 322 ¢S/
Although NESREA does not specify limits for irrigation EC, these values show minimal ionic
concentration and pose no salinity hazard.

Secondary data from the Eruwa study reported
(dry), showing slight increases in the dry season due to evapedaii@m concentration of

ions. This seasonal trend supports the interpretation that the SP4I6&5represent typical

ionic behaviour of water in the Eruwa environment.

TDS values of 167 mg/L (SP4) and 161 mg/L (SP5) are far below the FMEnv limit of 500
mg/L for irrigation water, indicating low mineral content with no risk of soil salinization or
adverse crop effects.

Secondary TDS data from the Eruwa study ranged from 98 mg/L (rainy) to 129 mg/L (dry),
also very low and consistent with the primary findings. This agreement strengthens the
conclusion that both surface and groundwater at the project site contain loivedissalids

and are highly suitable for sustained agricultural use.
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DissolvedOxygen(DO), BOD and COD

The Dissolved Oxygen (DO) concentrations recorded for SP4 (5.82 mg/L) and SP5 (5.30 mg/L)
are consistent with wellerated freshwater systems, and both exceed the NESREA minimum
requirement of >4.0 mg/L for surface waters. These values indicate goochemsirial quality

capable of supporting normal oxidative and ecological processes. Secondary seasonal data
from the Eruwa study show slightly higher DO values of 9.15 mg/L (rainy) and 8.35 mg/L
(dry) for surface water. The higher rainy season DO reflectarmeld mixing, lower
temperature, and increased turbulence, while the moderate decline in the dry season is due to
reduced aeration and increased microbial activity as water levels fall. The SP4 and SP5 DO
values fit perfectly into this seasonal trend, aonihg their ecological stability.

For groundwater, SP5 recorded a DO of 5.30 mg/L, which closely aligns with the secondary
groundwater DO value of 6.75 mg/L. Groundwater generally has lower DO due to minimal
atmospheric contact; thus, both values reflect shallow aquifer conditions wbleaege and
sampling processes introduce some oxygen. These DO levels indicate that the groundwater is
not anaerobic and does not show signs of organic or chemical pollution.

Bi ol ogical Oxygen Demand (BOD201mg/h(SBdand wer e
0.70 mg/L (SPH indicating minimal biodegradable organic loading. These results are
supported by secondary data showing BO®D val
in surface water, both well within the NESREA irrigation guideline of <6.0 mg/L. The slightly

higher dryseason values in the secondary dataset reflect natural concentration effects and mild
organic inputs, similar to the slightly higher BOD observefiR4. The very low BOD at SP5

confirms that the groundwater is free from significant organic contamination.

Chemical Oxygen Demand (COD) values for SP4 (22.04 mg/L) and SP5 (12.92 mg/L) are also
well below the NESREA limit of 30 mg/L, indicating low levels of oxidizable chemical
substances. These results are reinforced by the secondary dataset, which recDradabth€O

of 18.94 mg/L (rainy) and 21.14 mg/L (ddy}ypical of natural surface waters receiving leaf
litter, soil organic matter, and minor anthropogenic inputs. The lower COD for SP5 is expected
in groundwater due to natural filtration through soil layevkich removes particulate and
dissolved organic compounds.

Overall, the oxygemelated parameters from both primary (SP4 and SP5) and secondary
datasets demonstrate:

1 Low organic pollution

1 Healthy oxidative capacity

1 Absence of industrial or domestic contamination

1 Favourable conditions for irrigation and ecological functioning

Collectively, these findings confirm that the water quality at Eruwa Farm Settlement is
excellent, and the aquatic environment is stable,-oslgenated, and suitable for sustained
agricultural use.
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BOD is a measureof the amountof dissolvedoxygenrequiredto break dowrthe organic
material in a given volume of water through aerobic biological activity and could be sometimes
used in assessing water quality (Figure 4.11). BOD is used to indirectly measure the amount of
biodegradable organic matter within a sample.

BOD Level in mg/liter Water Quality
1-2 Very Good: There will not be much organic matter present in the
water supply.
3-5 Fair: Moderately Clean
6-9 Poor: somewhat Polluted - Usually indicates that organic matter

present and microorganisms are decomposing that waste.

_Very Poor: very Polluted - Contains organic matter.

Figure 4.12: BODwater quality chart.

Sourcewww.pharmaguideline.com

HardnessndAlkalinity

Alkalinity indicates capacity of water to buffer against acid impacts. It is used to measure water
fertility while harness is the sum of €aMg?* hardness and other divalent catiofistal
hardness values of 230 mg/L (SP4) and 114 mg/L (SP5) classify the dam water as moderately
hard and the well water as softoderately hard. The secondary data showed hardness values
of 161 mg/L (rainy) and 192 mg/L (dry), demonstrating that hardeesis to increase slightly
during the dry season due to mineral concentration.

This seasonal pattern aligns with SP4/SP5 values and indicates that the observed hardness
results primarily from natural dissolution of calcium and magnesium minerals in basement
complex geology. Hardness at these levels is not harmful for irrigation ap@mhance soil

Ca] and Mg] bal ance.

Alkalinity values of 24 mg/L (SP4) and 38 mg/L (SP5) indicate low buffering capacity,
consistent with alkaline trends reported in the secondary data (21 mg/L rainy and 28 mg/L dry).
In both datasets, alkalinity remains stable and does not pose anyiossfacirrigation use.

Low alkalinity also means the water is unlikely to cause carbonate precipitation or clogging of
irrigation equipment.

CationsandAnions
Primary major ions ( Na |, K , Cal] , Mg | Cl
FMENV/NESREA limits.

Secondary seasonal data revealed the same patterns but with slightly higbessoet values
due to rainfalinduced mobilization. The only secondary ion of concern was chloride, which
was elevated (28345 mg/L). This contrasts with the low chloride \edun primary data,
suggesting that:

1 SP4/SP5 sources are better protected from chloride inputs.
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1 The secondary data reflect other parts of Eruwa where chloride mobilization is higher.
The combined interpretation shows that your preg#iet sources are of superior ionic
quality compared to the broader Eruwa area.

HeavyMetals
The primary data show that all toxic me@alscluding Cu, Pb, Cd, Zn, Ni, Cr, and Mrwere

below detection limits (ND) in both SP4 (dam water) and SP5 (well water). This absence of
detectable metallic contaminants indicates that neither surface nor graendithe project

site is influenced by industrial discharges, vehicular runoff, mining activities, or-metal
processing operations. The results align strongly with the secondary Eruwa dataset, which also
reported nordetectable concentrations of thesadoretals across both rainy and dry seasons,
further confirming that the region is free from metallic pollution and that the water system
remains geochemically natural.

Iron (Fe) levels showed measurable concentrations in the secondary seasonal data, recorded as
2.03 mg/L (rainy) and 4.55 mg/L (dry). These values exceed the NESREA limit of 0.5 mg/L

but remain below the FMEnv threshold of 5.0 mg/L for agricultural watee.higher values

during the dry season reflect seasonal concentration effects associated with evaporation and
reduced water volume. Similarly, the primary groundwater value of 4.03 mg/L (SP5) also
exceeds the NESREA limit but falls comfortably within FMBns per mi ssi bl e r an

These iron concentrations do not represent anthropogenic contamination; instead, they are
characteristic of lateritic soils rich in iron oxides, which dominate the geology of Eruwa and
most parts of southwestern Nigeriads basemen

Although elevated iron may cause aesthetic effects such as staining of irrigation equipment, it
poses no toxicological or agricultural risk. Plants are generally tolerant of dissolved iron in this
concentration range, and such levels do not impair soinicia¢ balance or irrigation
suitability.

Overall, the combined primary and secondary data confirm that heavy metal content in both
surface and groundwater is extremely low, dominated only by naturally occurring iron, and
presents no threat to environmental integrity, agriculture, or public health

Surface and underground Water Microbiological Characteristics

The primary data showed that Tot al Heterotr
(SP4) and 2.2 x 108 cfu/mL (SP5). These values fall within natural ranges for surface and
shallow groundwater influenced by organic matter.

Secondary data showed THB values between 5.5 x 108 cfu/mL (surface water) and 1.4 x 102
cfu/mL (irrigation water), supporting the finding that bacterial populations fluctuate seasonally
and spatially but remain within acceptable ecological limits. Theagityi in bacterial loads
confirms the natural origin of microbial presence in Eruwa waters.

Total Heterotrophic Fungi (THF) were 1.04 x 102 cfu/mL (SP4) and not detected (SP5). The
secondary data similarly reported low fungal activity, with 1.1 x 102 cfu/mL in surface water
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and none in well water, indicating good water quality in terms of organic content and absence
of conditions that promote fungal proliferation.

Total Coliforms (TC) were 3.01 x 10? cfu/mL (SP4) and 1.2 x 10! cfu/mL ¢B&)h well
below NESREA and FMEnv limits (1.0 x 102 cfu/mL).

The secondary seasonal data showed wider variability, with TC levels ranging from 5.0 x 103
cfu/mL (surface) to 1.0 x 102 cfu/mL (irrigation), demonstrating thatsgason runoff and
animal activity often increase microbial counts in surface waters.

Against this backdrop, SP4/SP5 values are significantly lower, indicating minimal
contamination at the project site and cleaner water sources compared to the broader Eruwa
environment.

Overall, both the primary and secondary datasets show low to moderate microbial loads,
absence of pathogenic contamination, and general suitability for irrigation. Continued
monitoring is recommended to track seasonal fluctuations, especially duringhthse@son.

4.8 Terrestrial Flora and Fauna

4.8.1 Terrestrial Flora

Vegetation assessment was undertaken within the Eruwa Project area to characterize site
specific ecological conditions and establish a reliable baseline for subsequent environmental
impact evaluation. The assessment focused on species composition, veg&taicture,
spatial distribution patterns, and the presence of economically and ecologically important plant
species within the Project influence area.

The Project area located in Eruwa within Ibarapa East Local Government Area of Oyo State
lies within the derived savanna ecological zone. Field observations indicate that the vegetation
reflects a regenerating and hurviafluenced mosaic system, shapedHtistorical land use
activities such as agriculture, settlement expansion, and periodic land clearing. Despite this
disturbance history, the area now exhibits noticeable secondary succession and natural
regeneration, resulting in moderate vegetation coyecdl of derived savanna environments

in southwestern Nigeria.

Vegetation structure across the area is characterized by a mixture of cultivated crops, fallow
regrowth species, and sematuralized woody vegetation, with scattered trees and herbaceous
undergrowth. Dominant and frequently observed species inMadéot esculentaZea mays

Musa paradisiacaElaeis guineensjLarica papayaMangifera indica Azadirachta indica
Psidium guajavaTalinum triangulare Pennisetum purpureurheobroma cacad erminalia
catappa andCalotropis proceraThe presence of these species reflects a landscape strongly
influenced by agroforestry practices, smallholder farming systems, and settkssecdiated
vegetation, rather than intact natural forest ecosystems.

The derived savanna vegetation of the area is largely a horodified ecosystem, formed
through longterm interaction between natural forest remnants and anthropogenic activities
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such as farming and controlled burning. It is typically characterized byofeeant and
droughtresistant species, including economically important trees sulagis guineensiand
Anacardium occidentaleas well as cultivated perennial crops likkeobroma cacaoThis
ecological transition zone supports a mix of savanna grasses and broadleaved species with
scattered woody vegetation.

Vegetation cover in Eruwa and the wider Ibarapa East area is predominantly derived savanna,
characterized by tall tussock grasses interspersed with broadleaved species and scattered trees,
consistent with Figure 4.12. Although some bujit areas and cwiated plots exist, natural
regeneration processes have allowed vegetation to persist, resulting in moderate plant diversity
and patchy but functional ecological cover across the landscape.

Importantly, no evidence of undisturbed primary forest or highly sensitive ecological habitats
was observed within the immediate Project footprint. The vegetation is therefore best described
as a secondary, agexological system with varying degrees ofrtan influence and natural
regeneration, typical of rural southwestern Nigeria.

Plants within the study area provide important indicators of environmental conditions, as their
presence, abundance, and physiological tolerance reflect underlying ecological characteristics
such as soil fertility, moisture availability, disturbance inigmsand landuse history.
Vegetation assessment in this context included species identification, evaluation of dominance
patterns, and assessment of vegetation distribution across sampling locations, providing a basis
for understanding ecosystem stabibiyd potential environmental sensitivity.

In summary, the vegetation of the Eruwa Project area is typical of a derived savanna ecosystem
under continuous human influence, dominated by cultivated and secondary regrowth species
with moderate ecological complexity. The landscape shows clear evidénoagoing
ecological recovery and agezological integration, with no indication of rare, endangered, or
highly sensitive vegetation communities within the Project area.
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Figure 4.12: A map showingthe different ecologicalzoneswithin Oyo State

4.8.2 Study Area

The study area falls within the derived savanna zone of Oyo State. The natural ecosystem
within the study area (Plate5} was observed not to have been significantly altered by human
interference. Some flora species (shown in Pl&eohserved to be abundant across sampling
locations within the proposed project location inclddeeobroma cacadMusa paradisiaca
Mannihot spp Cola nitida Bambusa vulgarisParkia biglobosa, Gliricidia sepiunand
Anacardium occidentale

Plate 4.5: Samplepictues of vegettion in the studyarea
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Plate 4.6: Vegetationspeciessncounteredacrosssampling locations

Theecologyteam(Plates 47) consultedsomestakeholderfrom 24 to 26thMarch2020in
Eruwacommunity, Ibarap&ast Local Government Area, Oyo Statdditional data were
obtained between 8 and 13, October 2Q2&ful information regarding flora and fauna
compositionof the Projecarea waprovided by indigenous Farmeaad hunters as they

gave an account of indigenous/endemic species found within and around the Praoject area

e

Plate 4.7: Ecology team comprising OYSADA Staff, Agrodyou (Consultants), and Prof.

Dicson, A Professor of Agronomy
4.8.3 SamplingMethodology and Data Acquisition
VegetationAssessment
Vegetation sampling was conducted using the belt transect method to enable systematic
evaluation of species composition and relative abundance across the Project area. Within each
transect, sampling plots of 50 m2 were established at designated intémsldimension
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therefore refers to the plot size per sampling point rather than the total transect extent. This
clarification is important, as the transects themselves covered broader sections of the site, while
the 50 m2 plots served as standardized units for detalgetation assessment.

The adoption of 50 m?2 plots is considered appropriate for the objectives of this study, given the
relatively homogeneous and anthropogenically influenced nature of the derived savanna
vegetation within the Project area. The site does not exhibit pronowmgetation
heterogeneity or complex stratification that would necessitate larger sampling units. Instead,
the selected plot size allowed for efficient and consistent capture of herbaceous species, shrubs,
and juvenile trees, which collectively dominate tkegetation structure. Furthermore, the study

was designed to provide a baseline ecological characterization for impact assessment purposes,
rather than a comprehensive phytosociological survey requiringadaegesampling.

A total of four sampling locations were assessed to ensure adequate spatial coverage of the
Project footprint. Plant identification was carried out both in the fielei{u) and through
herbarium verification (esitu) using standard taxonomic references. Representativ
specimens were collected and preserved as herbarium records to provide a verifiable reference
for the floristic composition of the study area and to support future monitoring activities.

Results

Vegetation assessment was carried out ataine(4) strategidocationswithin andaroundthe
Project site. A transectsize of 50m2 was adopted for proper assessment of species. The
geographical coordinates of the vegetation sampling points are presented in Taljted.13
Annex 1) Assessment of vegetation at various sampling locations was based on the following:

Physiognomyfloristic compositionandbiodiversityassessment
Vegetatiortypesencountered
Plantspeciedlistributionandrichness

Inventoryof economiglants

Physiognomyk-loristic CompositionandBiodiversityAssessment

Ecosystems in Nigeriare naturallyendowedwith a diverse array gblant forms including
trees, shrubs, herbs, ferns, climbarsd other notwood forest resources (Olajide, 200B)e

| U C N(nternationalUnion of Conservationof Nature) Red List of Threatened Species
providestaxonomic,conservationstatus and distribution information on plants, fungi, and
animals that have been globally evaluated usindWi@N Red List Categories and Criteria
This system is designed to determinertativerisk of extinction,andthe primarypurposeof
thelUCN Red List is to catalog and highlight those plants and animals$aited higher risk
of global extinction (i.e. those listed asCritically Endangered, Endangered and
Vulnerable).

The ecological status of the species encountered was evaluated and clagpiiguiiately
accordingo thefollowing threat categoriesl CN Red List of Threatened Species Version
20181) as applicable (Table 4.12 and Figure 4.13)
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Threatened catsgories

|
Adequate data | W (EN) ) | Extinction
I St a4 , risk
|
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—— Near Threatened (NT)

>

Data Deficient (DD)

[ Not Evaluated (NE) |

Figure 4.13:1UCN RedList Categoriesand Criteria

Table 4:13 [UCN categorization

S/IN  IUCN CATEGORY No of Plant Species Percentage (%)
1. Near Threatened (NT) 2 12
2. Data Deficient (DD) 2 12
3. Least Concern (LC) 4 23
4. Not Evaluated (NE) 9 53

The floristic composition and habitat description of the sample transect points in the Proposed
project sites shownin Tables4.14 (see annex)Plantspecieencountereavereassessednd
evaluatedas Near Threatened, Data Deficient, Least Concern and Not Evaluated with a
percentage of 12%, 12%, 23% and 53% respectively as shown in Figure 4.14.
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Figure 4.14:Percentageof IUCN Evaluation for plant specieencountered.Field survey 2020 and 2025

A summary of evaluation for diverse status of species encountered is presented in Bbable 4.1
From the study, 17 plants species were identified, belonging to 17 families and 17 genera. Plant
species were observembccurasherbsgrasseshrubsandtreeswith apercentagdistribution

of 12%, 6%, 35% and 47% respectively (Figure 4.15). Herb and tree species were noted to
occur in abundance. Some of the plant and fruits species encountered during the study are
shown in Plate 8.

Table 4.15 Species biodiversity status across the study area

1. |Azadiracta|Meliaceae/Neem tree|TregNE
2. |Cucumis saffcucurbitaCucumber Shr yNE
3. |Talinum triTalinacea|Gbure Shr(JLC
4. |[Musa paradiMusaceae |Banana Her B NE
5. |Blighia sapfSapindace|lAckece TregNE
6. |[Parkia biglFabaceae |[Locust tr|TregNT
7. |[Mani hot esqEuphorbia Cassava Shr yNE
8. |Gmel ina arhLami aceaeMalena tr|TregNE
9. |Anacardium|Anacardi alCashew tr|Shr yNE
l10J]Bambusa vul Poaceae Oparun TregNT
ll)Lantana cafrVerbenace/Common | alHer BNE
12)]Sida acuta|Malvaceae/Common wi|Shr (DD
13]Theobroma (Mal vaceae Cocoa TregNE
14)JPenni setum|Poaceace El ephant Gr asDD
15/Vitex doni gVerbenace|Black Pl u|TreglLC
16 |Al bizia julFabaceae TregqglLC
17)GliricidialFabaceae |Agun mani|Shr(JLC

KEY: * YL - Yoruba Language, *DD- Data Deficient, *NE- Not Evaluated, *LC- Least Concern, *NT i
Near Threatened.
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Figure 4.15: Percentagedistribution of various life habits observedduring ecologicalsurvey

Field survey 202 and 2025.

Plate 48: A; Parkia biglobosa, B; Gliricidia sepium, C; Anacardium occidentale, D;
Theobroma cacao and Musa paradisiaca encountered within sample transect locations

Field survey 20Q and 2025
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Plant Specie®istributionand Abundance

The Project area recorded a variety of plant species. Species noted to be richest and widely
distributed across sample transect locations incl@dekia biglobosa, Azadiracta indica,
Piliostigma reticulatum, Hyptis suaveolenand Vitex doniana.Table 4.5 shows the
distribution and abundance of plant species encountered within sample transect locations.

Table 4.16: Distribution and abundanceof Plant Speciesacrosssampletransectlocations

PLANT SPECIES FAMILY NAMES SP1 SP2 SP3 SP4
Azadiractaindica Meliaceae - - 1 5
Cucumissativus cucurbitaceae - 300 45 189
Talinumtriangularea Talinaceae 100 120 10 89
Musaparadisiaca Musaceae 67 107 34 105
Blighia sapida Sapindaceae - 2 - -
Parkiabiglobosa Fabaceae 1 16 2 3
Manihotesculenta Euphorbiaceae 1300 850 1400 1800
Gmelinaarborea Lamiaceae 2 2 - 3
Anacardiumoccidentale Anacardiaceae 200 550 600 230
Bambusavulgaris Poaceae - 14 - 450
Lantanacamara Verbenaceae - 20 - -
Sidaacuta Malvaceae 34 56 20 55
Theobromaacao Malvaceae 54 120 56 34
Pennisetunpurpureum Poaceae - 2 - 1
Vitexdoniana Verbenaceae 1 3 - 10
Albiziajulibrissin Fabaceae - 10 - -
Gliricidia sepium Fabaceae 14 10 30 12

Inventoryof EconomidPlants

Economic plants are essential for the wellbeing of mankind and have a variety of uses including
food, vegetablesfruits, oilseed,sugar, medicinal beverages, timber, paper production,
ornamentaletc. Table4.17 presentshe economiglantsobservedn thestudyarea.
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Table 4.17: Economic Importance of Flora Species Encountered

Pl ant spe Family Habi Economic | mpor
Na mes

Azadiracta i|Meliacea Tr ee Medi cinal
Cucumi s satijcucurbit Shr oy Food, Medicina
Talinum triaTalinace| Shru Vegetabl es, Me
Musa paradi sMusaceace Her b Food, Medi ci na
Bl ighia sapi|Sapindac Tr eeg Medi ci nal
Parkia biglogFabaceae Tr ee Food, Medicina
Mani hot escuEuphorbi Shr oy Food, Medicina
Gmelina arbolLamiacea Tree Fuel wood
Anacardi um oAnacardi Shry Food, Medi ci na
Bambusa vul g Poaceae Tr e¢ Fuel wo od
Lantana camaVer benac: Her b Medi cinal
Sida acut a Mal vacea Shr Medi cinal
Theobroma caMal vacea Tr ee Food, Medicina
Penni setum pPoaceae Gr ag Fodder
Vitex donianVer benac:/ Tr ece Fodder, Medi ci
Al bi zia julilFabaceae Tr ee Medi cinal
Gliricidia sFabaceae Shr Fodder

4.8.31 Terrestrial Fauna

The detection of faunal species is highly variable and dependent on the complex relationship
bet ween an ani mal 6s behavioural adaptations
degree of variation in determining the composition of species mafaassemblages. Field
surveys were conducted to determine the types of wildlife present within the study area. Fauna
species were taxonomically identified, and biodiversity statuses were verified.

The sampling methods adopted for wildlife assessment were in accordance with the acceptable
international standards. Indirect survey methods (footprint, nest type, feeding site, voice, faecal
samples and shell types) were used.

In addition, Focus Group Discussions (FGDs) were held with Farmers and hunters in the
Project area. Senstructured interviews of locals were conducted to ascertain the diversity of
fauna assemblage endemic to the study area. This was carried out te pmwpglementary
(confirmation of the species observed and percgiaed supplementaryafidendum to fill
inventory gaps caused usually as a result of behavioral adaptations of aifioaleation

about the animals found in the study area.

102| Page



The study area recorded very minimal presence of faatdes 4.180 420 present some of
the species present in the study area. Promfaanti encountered are shown iate 49

Table 4.18: Domestic animals within the study area

Fauna Speci Co mmo Famil y I UcC
name
Bos bovidae Cow Bovi dad L C
Ovis aries Sheep Bovi dad L C
Capra aegag Goat Bovi dad L C
Canis |l upus Dog Cani da LC
Gallus gall Chi ck Phasi @ LC
Numi da mel e Gui n ¢ Numi di LC
f owl

Table 4.19 Wildlife in the study area

Fauna Speci Common nam Fami |l | UC
Cercopithec/Tantalus MonkCercopi LC
Agama Agama lizard |Lacerti LC
Thryonomys [Cane Rat Thryono LC
swinderianu
Heli osciuruGambian Sun §Sciurid LC
Xerus erythStripped GrouSciurid LC
Crocut a Spotted HyaenHyaenid NT
Cricetomys |Gambian Giant/Criceti LC
Thryonomys [Cane Rat or dThryono LC
swinderianu
Hystrix cri|]Crested PorcuHystric L C
Viverra civlAfrican Civet/Viverri LC
Naja mel anoBl ack Cobr a El api da LC
Table 4.2Q Bird species in the study area

Scienti fi Common Local Family I UCN

name

Bubulcus ib|Cattle EgrBal beel Ardei d LC
Streptopeli|Redyed doviKurciya Col umb LC
Pl oceus cuc|Vill age weKaabare Pl ocei LC
El anus caer |Bl axtkoul de{Shir wa Accipi LC
Centropus s|Senegal CdRagon m Cucul i LC
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Plate 49: Some sheep, ram, cows and cattle sited during fauna survey within Eruwa Farm
Settlement

49 Land Use

The purpose of the land use study is to understand the existing land uaeduver typs
within the Projectarea.A 2-km radiusfrom the proposedProjectsite was consideredand
selected as the wider study area for lreduse studyThe result of the land use study is
presented as surveyed.

4.9.1 Existing Land Usewithin the Project Site

Theland usecompositionof the Projectsite wasobservedo be of four major classesThese
classesvere categorized as follows; Vegetation, Farmland (Crop, Piggery, Poultry, Animal
husbandry and Fishery), uncultivatéahd and housing (as shown Figure 4.16). The
estimated area covered by eatlhe land use types is presented in Tabléd.4.2

Table 4.21: Existing Land Usewithin the Project Site boundary

SIN Land use/Land cover Area (Ha) Percentage(%)
1 Uncultivatedland 460 13
2 Farmland 2400 80
3 Vegetatiorandwetland 200 7
4 Housing 7 0
Total 3067 100

Field Survey, 2020 and 2025
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