Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

FINAL REPORT

ENVIRONMENTAL & SOCIAL MANAGEMENT PLAN
(ESMP) FOR THE ESTABLISHMEN T OF VOCATIONAL AND
ENTREPRENEURSHIP CENTRES IN SOKOTO STATE

BY

SOKOTO STATE GOVERNMENT

SUBMITTED TO

FEDERAL MINISTRY OF ENVIRONMENT
ABUJA

FEBRUARY 2022



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

TABLE OF CONTENTS

TABLE OF CONTENTS ... eerre e e s e e e e e e e e e e e e e e e e aeeneaaeaaeaaeas ii
LIST OF TABLES. ... ..ottt ettt eeeet e e e e e e e e e e e e e e e e e eeaaa st nnneeeeeeeeeeeesennnes Vil
L ST OF PLATES . ... et e e ereea e e e e e e e e e e e e e e e e sanaesaeeaeeaaaeaeeeeees iX
LIST OF FIGURES .....oeeetiiii ittt teee e e e e e e e e e et e e eeeeseesnnnnnas X
LIST OF ACRONYMS AND ABBREVIATIONS.......ouuiiiiiiiee e eeees Xil
LIST OF ORGANIZATIONS. ...ttt et e e ettt eeee e e e e e e e e e e e eeenaeennnnn s mnnas Xiv
LIST OF KEY EMP PREPARERS........oottiiii ittt s e eaaeees 1
EXECUTIVE SUMMARY ..ottt ettt eeeeie et e e e e e e e e e e ettt tmmneaaeeaeeeeassassannn s smmmsssennnen 2
ACKNOWLEDGEMENTS.......oiiii e Error! Bookmark not defined.
CHAPTER ONE: INTRODUCTION......cttttiiiiiiee e eees s 20
1.0 BACKGROUNND.......coovitititiiiititetetet et ettt ettt et eeams st et s s ettt eseanas et et e se st et et ese st e sanan s st et 20
1.1 OBJECTIVES OF THE ESMP......c.cocuiiiiiiiiiiitiiemiseseseseiesesesesesese s enssesesessseseseseseseseseens s ssesesssssesesns 21
1.1.1 Project ODJECHIVES. .. ..ottt iee et e e e e e e e e e e e e e e emmee s 21
1.1.2 SCOPE OF WORK.....oitiiiiiie ettt eeee s sannnnes 22
1.1.3 METHODOLOGY. ...uuuiiiiiiiiii e eeeeeeeeet et e e e e emmmres 22
1.2.0 Relevant National Environmental Policies and Regulations.......................... 27
1.2.1 Relevant Nigerian Government POIICIES..............ovviviiiiccriiieeeiee e 27
1.2.2 National Policy on Environment, 1989 (revise8D9...........cccoeeeeeeeiiiiiieeeieeeeennn. 27
1.2.3 National Climate Change Policy and Strategy........cccoeeeeeieeeeeeeiiiiiiiiiee e eeeeeee 28
IR T €1 [T [ To TN o T o] o] (=SS 28
1.3.1Straegic Objectives Of the POlICY.........coooeiiiiiiie e 29
1.4. Legal and INSttutional FramEWOTK...........ouuiiiiiiiiieeei et ee e 29
1.5 Applicable International Legal and Administrative INStrumentS.........ccooooeeeiiiieeere e 35
G = o] [= o A @F= (=T o] 1 - Vo o WA 38
CHAPTER TWO: PROJECT DESCRIPTION ..o 45
P e (o =T B LTS ot 1] o] 1o o DO PP PP TP TP PR 45
2.1.2 ProjeCLOCALIONS. ... .uuiiiii i e eeee et 56
2.1.3 The projectodds..Di.r.ect. .. . Ar.e.a...af.. .. .65
2.1.4 The projectods Ext.ended.. . Ar.e.a..o0.f.66
2.3 SCOPE OF WORKS. ..ottt eteaie ettt vns sttt ss et s s nans et e e s st e s s ss s s s enenas s 66
2.4 ACTIVITIES WITHIN PROJECT PHASES.......ciiiiieietieeeeteteeee ettt enna s es e en s 66
2.4.1 PreconstruCtion aCtVItIES..........oiiiiiiiiiii e eieeee s e e eeene s et eaeeanes 66
2.4.2 CONSIIUCHION PRASE.....ciiiiiiiiii it e e e e e st e e e e e esrnnns 67

|l uenc

nfl

ue



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

2.4.3. Operational ACHVITIES ........coiiiiiiiiieiiiii et e e e e 69
2.5 GEINERAL ...ttt ieas ettt na et an £t s ettt s st 69
2.5.1 Estimated ProjeCWOorkfOrCe ........coooeiiiieeiiiiiiiiiieeee e 69
I - g [o I o= To (U 11T 41T o | 70
2.6 DECOMMISSIONING PHASE ......c.ooiiiiiiittieenee sttt nant sttt anans st 70
2.7 PROECT IMPLEMENTATION SCHEDULE ......cocoouitiiiieieieieieicesie et ennss e
2.8 VALUE OF THE PROJECT......c.ciitiiititeietetimemsesesesesesesese et sensssesesesesesesesesesesesennsesesesessseseseseseses 3
2.9 ENVISAGED SUSTAINABILITY. .. c.ttttttsitetinanesstsest sttt snass sttt se st snans st sasasassens 73
2.10PROJECT LIFE SPAN.....c.oiiiitieiieiisiaete et eaesss st sannss s snnns 74
CHAPTER THREEENVIRONMENTAL BASELINE CONDITION.......cuvviiiiiiiiiiieeeeeeeeeeee 75
3.1 METHODOLOGY FOR FIELD WORK.......oottiiiieiieneistetsestst sttt eanmss sttt sanass s 75
3.1.6 Air Quality and Noise Level StUIES...........cccoovviiiiiiiiiieeeee e e 76
3.1.6.2 Sample Handling/Preservation and Transportation............ccccevvveeeeeeeeeeneene. 77
3.1.6.3 Chain of Custody ManagemeNTt.............ueeiiiiiiiieeeieiiiieeieeee e 77
3.1.6.4 Quality Assurance/ Quality CoNtrol.............evvviiiiiiieeeiiiiiii e 77
3.1.6.5 AaAlYLiCal MEINOTUS. ... ..ot e e e e e e e e e 78
3.1.6.6 Biodiversity @idies @&rossthestudy @a..............uvvveiiiiiiiiiicceciiiee e 79
RIS Yo 1ol = oo [0 0 0[] (1 o [T OSSP 80
3.3. Spatial boundary for the SOEEEONOMIC StUIES........uvueeiii i ieeer e e e e e e e eeeees 80
3.4 BASELINE CHARACTERISTICS OF THE PROJECT AREA.........c.cooviiiieesieeieeieee e, 81
3.5.1ECOIOQICal BASEIINE.......uuuiiiiiiiiiiiiii et 89
3.5. 1.1 VEQEIALION. ...cce et en e e 89
Polytechnic Sib PhysicaoChemical CharacteristiCs.........ccoevviiiiiieiiiieeeiciieeeee e 117
3.6 SOCIGECONOMIC STUDIES.....c.ciiiiiiiiiiiiieiiinene et nane s snans s 125
3.6.1 Traditional Hierarchy/ Leadership in Sokoto State................ceeeevveeeeeeennn. 125
G T2 = o 11 = 1o o PRSP 126

G 3G T J =1 T [T 128
3.6.4  EthNiC COMPOSITION.......uuiiiiiiiiiiiiiiii ittt e e e 129
3.6.5  Marital STAUS.......ccoeeeieeeiiiiiirmme e e e e e e e e annnn 130
3.6.6  REIGION. ...ttt 131
3.6.7 Social Infrastructure and AMENILIES..........coevviiiiiiiiieeeeeeeiiiie e 131
3.6.8 Educational Status and Facilities...............uuuuuiiiiiccniiieiiiiii e 132
3.6.9  Health SEIVICES.....coouiiiiiiiiie e e 134
3.6.10 SOUICES Of INCOME.....coiiiiiiiiiiiiii ittt e e e e e e e eeens 135



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

G 700 B R I = 10 IS oo 5 =1 1o KO SUPUP 136
3.6, L2Water SUPPIY .ottt e e 137
3.6.13 CoNSUIAtION PrOCESS........ciiiiieiiiiiiiiiimmme ettt e e e e e e e e e e e ees 139
3.6.14 Objectives of CONSURALION. .........uiiiiie e 140
3.6.15: Stakeholders CONSUILE...........couiiiiiiiiiieeeee e 140
CHAPTER FOUR: BENEFICIAL AND ADVERSE IMPACTS.......cuuttiiiiiiiiiiieeiieeerieineeee 144
4.1  INTRODUCTION ..ottt e e e bbb e e e e e annreneees 144
4.2 IMPACTS ASSESSMENT METHODOLOGY.......cucuiuiieteieieieeeeeenseessiesesesssssssssesssssessssesesesesesesesesesees 144
4.3 ENVIRONMENTAL AND SOCIAL IMPACTS.......coiiiiiiiiiiiiee ettt sansss s 145
4.4 DESCRIPTION OF ASPECTS AND IMPACTS.....ccoitiiiiieeieene ettt inane s 146
1= 1 | PSP 146
A I 10 = 1 [ o PRI 146
e B 1Y/ = To [ 11 (8 o [T 147
4.4.4 Probability Of IMPACL..........ccooiiiiieeee e 147
4.5 ASSESSING THE SIGNIFICANCE OF IMPACTS.....c.ouiiuiuiiiiiiiieiesiaemsesssesssssesssssesssesesenessesesssssesens 148
4.6 DETERMINATION OF SIGNIFICANCE OF IMPACTS.....cocuiiiteiiieieieeeieieinmsiete st snnassnes 148
4.7 ENVIRONMENTAL AND SOCIAL COMPONENTS......c.oiiiiitiiieitisieeeeee e enes s 148
4.7.1 POSITIVE IMPACTS ....ceieiieiieiiii i erer s eeeenss bbb r e e et e e e e e e e e s emmeeees 149
4.7.2 NEQALIVE IMPACTS......uiiiiiiiiiiiiiee et ee bbb enenaes 150
4.8 IMPACTAPPRAISAL .....oooviuitiiititieieietetes ettt eaee st s e snans st nnes 150
4.8.1 Identified Impacts in the Preconstruction Phase...........cccoooviiveeceiviiininnnennnn. 150
4.8.2 Negative Impacts in the Construction Phase............ccccovvvvieeeeii e 151
4.9 POSITIVE IMPACTS IN CONSTRUCTIONPHASE ......c.couiiitiieirieieisieesee et ennee s 155
4.9.3.1 Employment and Income Generation..........cccceeeeeeeeeeieeeiieiiee e eeeeeeeeeeeeeeeee 155
4.9.3.2 Enhanced skills for Local ArtiSans...........coooveeiiiiiiicee e eeeecieeeee e 156
4.9.3.3 Stimulation/boosting of local eCONOMLY.............covviviviiiimreeeeeeeee e 156
4.10.4 Operation and Maintenance ACIBAL..............ccccuuviiiiiiieeeiiii e 156
4.10.4.1 Negative Impacts in the Operational Phase..............cccooiiiccee i 156
0 0 N[ Y= S PPUPP 157
4.10.4.3 WaLer QUAIIEY. ......ceeeeeeeeeieieeeeee s ereea b e e e e e e e e e e e e emmee s 157
4.10.4.5 Gccupational ACCIAENTS. ......coiviiiii et e e e ea s 157
4.11.5 Positive Impacts during Operations Phase of the Praject......................... 158
4.11.5.3 Climate Change Mitigation.............oiiiiiiiiiiiiceiee e e mmmre e e eenes 159



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

4.11.5.4 Increased Potential for Industrial Developme.............cccooeeeiiiiiieeeni e, 159
DECOMMI-SSIONING PHASE ........o oottt teeee e 160
CHAPTER FIVE: MITIGATION/ENHANCEMENT MEASURES AND
COMPLIMENTARY INITIATIVES ettt eree e 161
5.1 INTRODUCTION.......octiiitiuiitetetetceeese et ete et et et et ese et e seemss et e s s aese et ese et ese s sbenesese s esessetenssseseesesennaseeas 161
5.1.1 Mitigation and Enhancement Measures in the Preconstruction Phase............... 163
5.2.2 Mitigations and Enhancement Measures in Construction Phase.............. 164
5.3.3 Mitigation and Enhancement Measures in the Operational Phase................cccceceveeeeeeeeen, 169
5.4 Positive Enhancements Measures in the Operational Phase of CONStruCLoN. .............ovveeeeeeeennnee 171
5.4.1 Stimulating/Boosting of Local ECONOMY...........cooiiiiiiiiiieme e 171
5.4.2 Skills Acquisition from Maintenance Operations.............ccuuvvvvieeeiveveennnenenee. 171
5.4.3 Climate Change MitIgation..............uuuuuuiriiiieeeiiiriiiiree e e e e s eeemreee e eeeeeaeeeens 171
5.4.4 Increased Potential for Industrial Development.............cccceeiiviceceveevinnneenenn. 172
CHAPTER SIX: ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN  ............. 173
6.1 INTRODUCTION.......coiiitieietieteteeeeeetse et et eee et e e et te s eteasse e st ess et ese s esess st essans et asessstesessessssasessemenssens 173
8.2 OBJIECTIVES......oiuiititeitetit et eeemt ettt ettt st se st eaet et e se st ese s e b e s e s b ams st ese s e b e s et essssene st ennnse st ene s 173
8.3 CONTEXT ettt ettt et ettt ettt ettt e ae et et et e teantese et e s et et e ss et ess e s e s eanas et et e e e tes s et ese et esessamemseseesese s esens 174
6.4 SCOPE OF THE ESNP......oiiuiiitieicieteiet ettt sssemss e et e se st e se st ssssemns s e s se et ese s enesne 174
6.5: RESPONSIBILITIES AND INSTITUTIONAL ARRANGEMENTS........cooiviveeciemeeeieeeeeee e 175
6.6 Change/Modification Of ProjeCt DeSIGN..........uuuuiiiiii e ceeeie e e e e e e e e e e eaeeee e 180
6.7 Guidelines for Implementation Programime............coooiiiiieeereeie s e s e ees s neenereeeeeeeeeeeeenens 180
6.8 SITE REHABILATION ACTIVITIES......cuiiiieiiietieietieeeie ettt semss st se s s sennsesessenes 193
6.8.1: Rehabilitation of Construction ACHVIIES..........c.eevvuvriieiiireeeeeeeeeeen 193
6.8.2 SPOI DUMPS... .ot e e e e e e e e e e ena e e e e e e as 194
6.8.3 REVEQELAtION PrOCESS. ... ittt i e e ettt 194
R F S Y=TTo IV 1= 195
6.9 MONITORING . .....cooiviuiieteieteeeeteeetete et ettt ee ettt eees s et e s et e s et ese s et et emensessesesessesessesesseeesennes 195
CHAPTER SEVEN: CONCLUSION AND RECOMMENDATION ....uviiiiiiiieeeeeeeeeeeee 212
7.1 CONCLUSION.......ouititiiete et eeee ettt s et saes s e e s e e s et e s et e s e ses s emmss et ess et esseseseeseseesssennseseesenes 212
7.2 RECOMMENDATIONS.......ovitiiitieeeteeeeeeeaeee e e e tess et et ee et e sees st es e et ese s stessstessesemmassessssenssseseesasensans 213
REFERENGES..... oottt e e e e e et e e e e e e e b bt e e e e e e aaaa e s 214
APPENDIX I: ATTENDANCE FROM SOIL AND WATER SAMPLES.........covoveeeeeeeeeeee e 217
APPENDIX II: LABORATORY CERTIFICATE......cciiiiiie et 218
APPENDIX HI: LAB RESULTS . ...oui it e ettt e e e e s et mmme st e e e e e seaaa e e eeeenes 219
APPENDIX IV: PICTURES FROM COMMUNITY SURVEY AND ENGAGEMENT...........ccccveveviuene.. 229

\Y



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

APPENDIX V: SOIL AND WATER SAMPLES DATA SHEETS......cccooiiiiiiiieeen 232
APPENDIX VI: ATTENDANCE FROM SOCIO ECONOMIC STUDIES............ccceevvinnne 238

Vi



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

LIST OF TABLES

Table2. 1: Summary of project location information ... 57
Table 3. 1: Labora tory Analytical Methods ... 78
Table 3. 2: Plant species at the Sokoto State UNIVersity — ........cccccceviiiieeeeniiiiie s 91
Table 3. 3: Birds Species at SOKoto State UNIVErSItY .......cccccccceeeeiviiiiiiiiiee e 92
Table 3. 4: Plant species at the Shehu Shagari COE ..., 92
Table 3. 5: Birds Species at Shehu Shagari COE ..........cccciiiiiiiiiiiinee e 93
Table 3. 6: Plant species at Umaru Ali Shinkafi Polytechnic ... 94
Table 3. 7: Birds Species at Umaru Ali Shinkafi Polytechnic — ..........ccccoiiiinns 94
Table 3. 8: Plant species at Sultan Abubakar College ..., 95
Table 3. 9: Summary for Construction of Entrepren  eurship Centre ..........cccccoveeeee. 98
Table 3. 10: SUMMARY FOR CONSTRUCTION OF.......cccovtiiiiiiiiiee e 102
Table 3. 11: Summary of Physico -Chemical and Microbiolo gy Result ................ 105
Table 3. 12: Summary of Physico -Chemical and Microbiolo gy Result ............... 114
Table 3. 13: Summary of Physico -Chemical and Microbiolo gy Result ............... 122
Table 3. 14: Villages/communities within Project area of influence  ..................... 126
Table 3. 15: Estimated Population of the study area  .....ccccceeeeeeiiiiiiiiiieeeee e, 127
Table 3. 16: Ethnic COMPOSILION  ...ooiiiiiieie e e 129
Table 3. 17: Marital Status of the Study area ..., 130
Table 3. 18: Educational attainment of respondents in the study area e 132
Table 3. 19: DOMESHC WALET SOUICES  ..ooioiiiiiiieeeiiiiee et 139
Table 4. 1: Rating for extent of IMPACIS  ........iiiiiiiii s 146
Table 4. 2: Impact duration rating  .....coeiieieiiie e 147



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

Table 4. 3: Impact magnitude rating ... 147
Table 4. 4: Impact probability rating  .....cooooiiiie 148
Table 4. 5: Significance ASSESSMENt MatliX .....cooeeeiiiiiiiiiiiiiiiee e 148
Table 4. 6: Environmental and social CoOmpoNents ..o 149
Table 4. 7: Positive Impacts in the Pre -construction Phase ........cccccccceeeeeiiiiiiineenn. 151
Table 4. 8: Negative Impacts in the Construction Phase ..., 152
Table 4.9: positive impacts in  construction phase  ....cccccceeeee e 155
Table 4. 10: Negative Impacts in the Operational Phase  .........cccooiiieeee e, 157
Table 4. 11: Positive Impacts during Operations Pha  S€..........ccccccvvvieveeeeececviinee, 158

viii



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

LIST OF PLATES:

Plate A. 1: Showing Sokoto State University School Gate  .......cccccceviiiiiiiiiiienen s 62
Plate A. 2: Showing Sultan Abubakar Entrance Gate  .........ccccciiiiiiiiiiiiiiiie e, 63
Plate A. 3: Soil Sampling and Air quality /Noise level measurements  ................... 77
PLATE 3. 1Abandoned rail transportation SYSteIM...........ccooiiiriieiiiieee e 136
Plate A. 4: Hyphaene thebiaca  Stands .........cccccoiiiiiiiiiiii e 90
Plate A. 5: Sultan Abubakar College, in Sokoto south L.G.A, So  koto State ......... 134
Plate A. 6: Entrance gate of Orthopaedic hospital in Wamakko town — ............... 135
Plate A. 7: Camels being used as means of Transportation — .......ccccocciieieniiiieeeenne. 137
Plate A. 8: Rural well at Project COMMUNILIES  ...oeoviieieeiiiiieeeee e 138
Plate A. 9: FGD with Ruga Busau COMMUNILY  .....covveiiiiiiiiiiiiieeee e e e 141
Plate A. 10: FGD with Rector, Umar Ali Shinkafi Polytechnic  .........ccccooe 142
Plate A. 11. FGD with Provost Shehu Shagari College of Education.  .................. 143



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

LIST OF FIGURES:

Figure 1. 1: Map of Sokoto State showing the project areas  ......cccccooeeeiiiiiieeennnn. 20
Figure 1. 2: EIA design methodology  .....eeeiioiiiieiee e 23
Figure 1. 3: Nigerian EIAprocedure é é ééééeééeéeéeéeéeéeé.é.26.
Figure 2. 1: Location of the project site  in Sokoto State University. ...........ccccccoe.. 58
Figure 2. 2: Location of the project site in Shehu Shagari College. ... 59
Figure 2. 3: Location of the project site in Umar Ali Shinkafi Polytechnic.  ............. 60
Figure 2. 4: Location of the project site in Sultan Abubakar College ................. 61
Figure 2.5. Google Earth images of the Propose locations.  ......ccccoiieiiiiiiieeeennen. 64
Figure 2. 6. Google Earth images of the Propose locations — ........ccoociieiiiiiiiieeennen. 65
Figure 2. 7: Floor Plan Layout Of Propose Entrepreneurship Centre  ........cccceeeeneee 68
Figure 2. 8: Projectimplementation schedule ... 72
Figure 2. 9 Map of Sokoto State showing diffe  rent zones ..........ccccooecivveeiiiiiiennnnnn. 86
Figure 2. 10: Hydrology and Geology of SOKoto State  .......ccooiiiieiiiiiiee e 89
Figure 3. 1: Twenty -Year Monthly Rainfall w ithin Sokoto State ..............ccccceeeeennnnn 82
Figure 3. 2:20-Year Air Temper ature Distribution in the Area  ........cocceeiiiiiieeinn 83
Figure 3. 3: 20-Year Sunshine Distribution in the Area ..........ccccoeieeeniie e 84
Figure 3.4 Map of Sokoto State showing diffe  rent zones ............ccccoceevivieeveeeiinns 86
Figure 3.5: Hydrology and Geology of Sokoto State  .......cccceeeveeeeeiiiiiieeeeeeeee, 89
Figure 3. 6: Air Quality samples at Shehu Shagari College  ..........oooociiiiieeee e, 97
Figure 3. 7: Suspended Particulate Matter in Air.. ..o 99
Figure 3. 8: Noise LeVvel. SOUICE: ... 101
Figure 3. 9: Noise Level. Source at Sultan Abubakar  College: .......ccccccevviiiiiennnee. 102



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

Figure 3. 10: Suspended Particulate Matter in Air. ..o 103
Figure 3. 11: Noise Level. Source: Enarmac Fieldwork, 2021. ...........cccocveeiiiiiineenne. 105
Figure 3.12: pH, Conductivity, Total Dissolved Soli  dS........cccccevveeiiiiiiiiiiiie s 107
Figure 3. 13: DO, BOD and COD Levels in Ground water ..........ccccceiiiiiiiiiinennnnn.n. 108
Figure 3. 14: Nutrients Levels in Ground water.  SOUICE .........ccceveeereiiiiiiiiiieeennennnnnns 109
Figure 3. 15: Cations Levels in Ground Water. . .......cccccooiiiiiiiiiiiiiieeiiiiiiieeeee e e e 109
Figure 3. 16: pH and Total Organic Carbon in Soil. . ..., 111
Figure 3. 17: Sulphate and Ammonia in SOil. . ....cccoviiiiiiie e 113
Figure 3. 18: Exchangeable BaSeS. SOUICE . ......ccccceiviieeeiiiiiiiiiiieie e eeciirreeee e e e 115
Figure 3. 19: Heavy Metals iN SOIl. ........ooviiiiiiiiiiie e 116
Figure 3. 20:soils physio chemical characteristics at Umar Ali Polytechnic ... 117
Figure 3. 21: pH and Total Organic Carbonin  Soil..........cccooveeiii, 119
Figure 3. 22: Sulphate and Ammonia in Soil.  SOUICE . ......cccveeeveeieee e, 121
Figure 3. 23: Exchangeable BaseS. SOUICE . ........eeeiiiieeeiiiiiiiiiiieee e s e e e e e e e e 123
Figure 3. 24: Heavy Metals in SOil. SOUICE .......cceeeveeiieiiiiiie e, 124
Figure 3. 25: Traditional Hierarchy of Authority in the  study area .........ccccccccee.. 125
Figure 3. 26: Population Distribution of the study a reas -.......c.ccccccoeviiiiiiiiieeciinnns 128
Figure 3. 27: Gender distribu t i on of the study area ég8éeééeeée
Figure 3. 28: Ethnic composition ofthestudy ar ea ééééééé é é é é E36 .
Figure 3. 29: Religious Inclination of the study — area ..........ccccoovviieeeiiiiiieniiiee e 131
Figure 3. 30: Educational Attainmentin  the study @ rea ........cccccceevviiieee e, 133
Figure 3. 31: Streams of Incomes within the study area ... 136

Xi

//////



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

LIST OF ACRONYMS AND ABBREVIATIONS

AIDS Acquired ImmuneDeficiency Syndrome
ALARP As Low as Reasonably Practicable
ASAP As Soon as Possible

BOD Biological Oxygen Demand

CBD Convention on Biological Diversity
CBO Community Based Organization
CCNN Cement Company of Northern Nigeria
CHSSP Community Health, Safety and Security Plan
CLO Community Liaison Officer

COVID 19 Corona Virus Diseases 2019

CSO Civil Society Organization

dB Decibel

DO DissolvedOxygen

EAu Environmental Audit

EIA Environmental Impact Assessment
EMP Environmental Management Plan
EMS Environmental Management System
ERP Emergency Response Plan

ESDD Environmental and Social Due Diligence
FGD Focused Groupiscussions

FGN Federal Government of Nigeria

FRN Federal Republic of Nigeria

GDP Gross Domestic Product

H&S Health and Safety

HIV Human ImmuneDeficiency Virus

HSE Health Safety and Environment

IEE Initial Environmental Examination

IFC International Financing Corporation

Kl Key Informant Interview

LFN Laws of the Federation of Nigeria

LGA Local Government Area

MDAs Ministries, Departments & Agencies
MgO Magnesim oxide

MgO Magnesium Oxide

MOU Memorandum of Understanding
NEDEP National Enterprise Development Programme
NGO Non-governmental Organization

NH3 Ammonia

NH4+ Ammonium ion

NIMET Nigerian Meteorological Agency

O3 Ozone

OSH Occupational Safety and Health
OSHMS Occupational Safety and Health Management System
PAP Project Affected Person

Xii



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

PPE Personal Protective Equipment

S Sulphur

S&H Safety and Health

SMART Specific, Measurable, Achievable, Relevant and TBoand
SME State Ministry of Environment

SMEDAN  Small and Medium Enterprise Development Agenciigieria
SMES Small and Mediunsized Enterprises

SOSG Sokoto State Government

STis Sexually Transmitted Infections

SWP Safe Work Procedures

ToR Terms of Reference

Zn Zinc

Xiii



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

LIST OF ORGANIZATIONS
FEPA Federal Environmental Protection Agency

FMEnv Federal Ministry of Environment
NESREA National Environmental Standards and Regulations Enforcement Agency
SOSMHEwv  Sokoto State Ministry of Environment

SEPA Sokoto Environmental Protection Agency
OSHA Occupation Safety and Health Administration
UNEP United Nations Environmental Programme
USEPA United States Environmental Protection Agency
WHO World Health Organization

SOSG SokotoState Government

Xiv



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

LIST OF KEY EMP PREPARERS

S/No. | Name Address Area of Role played in
specialization the EIA
1. Mr. Philip O.Bankole | ENARMAC Environment and Administrative
Nigeria Ltd Natural Resources | Project
Management Management
2. Mr. Simon O. ENARMAC Forest Resources Technical
Adedoyin Nigeria Ltd Survey Project
Management
3. Dr. Lawal Abdurrashid| Department of PhD in Environmental Waste
Geography, Umar | Resources Planning | Management
Musa Yaradua
University
(UMYU), Katsina
4. Dr. B. Y. Abubakar Department of Ecology Biodiversity
Biological Sciences Studies
A.B.U. Zaria
5. Dr. Umar Mohammed | Desert Research | Waste Management | Soil and Water
Centre, Damaturu, Studies
Yobe State
6. Engr. Abdulkadir Isa | ENARMAC ChemicalEngineeing | Engineering
Nigeria Ltd and Environmental | design andeam
Management Leader
7. Dr. Mubarak Tukur Department of Gender Specialist Sociceconomic
History, Umar Studies
MusaYaradua
University, Katsina
8. Dr. S. Y. Abubakar Department of Geophysicist Geology and
Geophysics, Hydrogeology
Usman Danfodio
University, Sokoto
9. Mr.Charles Ntor ENARMAC Environmental Field Work
Nigeria Ltd Laboratory (Physice
Technologist chemical
Analysis)
10. Patrick Ebe ENARMAC Geography and Project Report
Nigeria Limited Environmental Writing
Management




Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

ACKNOWLEGEMENT S

The Sokoto State Government has embarked on this transformational project for the benefits of all
the residents of our dear state and we hereby wish to thank and acknowledge the contributions of
our consultantCarter Consulting Limited andENARMAC Nigeri a Limited for the successful
execution of the Environmental Assessment Study.

pport of

We also wish to appreciate the su t
|l d data gath

h
contributions throughout the fie e
Finally, we would like to expressur deep appreciation to the Fedekihistry of Environment

and the Sokot&tate Ministy of Environment for their regulatory support and guidance throughout
the study.

We look forward to the implementation of this projeah the expectation that it will significantly
improve the livelihood of millions of people in thet&e.



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

EXECUTIVE SUMMARY

BACKGROUND
Nigeria, despite its abundant human and natural resources, is contending with high rate of
unemployment. Consequently, a significant population of Nigerians falls below the poverty line.
To address the problem of youth unemployment and poverty, the Sokoto State Government of
Nigeria plans to establish entrepreneurship and vocational educatibascaimed at boosting
employment and wealth generation towards secimomic development of the State.
Based on the existing arrangement, the Sokoto State Government, which is the beneficiary, is to
provide suitable land location and secure all perfaitthe smooth execution of the project while
AfDB is to provide the technical expertise, funding and operation of the entire project.

The proposed initiative will to a very large extent facilitate entrepreneurship and
Vocational development as well asrnease soci@conomic activities in this part of Sokoto State
well known for its economic anehtrepreneurigctivities of the State.
However, development projects of this nature and scale, when not handled in an environmentally
sustainable manner, tend to degrade the environment and pose environmental challenges. To
ensure environmental protection and sustainability in Nigeria, therdfmuental Impact
Assessment (EIA) Act CAP E12, LFN 2004, was enacted. The Act makes carrying out
Environmental Impact Assessment mandatory for major development projects and stipulates the
various categories of EIAs and their statutory requirements. BEiésaried out in order to
identify potential impacts in the planning process and to make provisions, through an
Environmental Management Plan (EMP), to adequately handle negative impacts by out rightly
avoiding, mitigating or compensating for them whitdancing positive ones.
In compliance with EIA Act 2004 therefore, an EIA has to be carried out before the
implementation of the proposed project. In this regard Enarmac Nigeria Limited was
commissioned, as an BEmnmental Consultant, to design an Enaimeental and Social
Management Pla(ESMP)for the proposegroject which is the subject of this report.
The EIA Study
The Environmental and Social Impacts Assessment (EIA) for the proposed project was therefore
undertaken so as to identify environmertiadl socieeconomic impacts associated with the

project and offer preventive and mitigation measwiesh will lead to a design @&n
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appropriateEnvironmentabnd SociaManagement Plan @/P) for the various phases of the
project.
The objectives of thESMP are to:
U Determine the beneficial and adverse impacts of the proposed project;
U Propose effective measures to mitigate the adverse (negative) impacts and enhance
beneficial (positive) ones;
U Outline management clauses and enforcement mechanigmsricluded in the contract
for the implementation of the mitigation measures; and
U Preparananagemendnd monitoring plas indicating responsibilities and outputs.
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The Proponent

Sokoto State Government is the proponent for the proposed projeenvinemmental consultant,

Enarmad\igeriaLimited, has been appointed to apply for environmental approval of the project

and is therefore the applicant for the process.
EIA Terms of Reference (TCR)
The Terms of Reference (TOR) used in guidamgductionof the ESMP of the proposed project

are as follows:

i

i

Define relevant framework of legal and administrative requirements for the project.

Carry out a detailed one season Environmental baseline studies of the ambient
environment;

Identification and assefise associated and potential impaofghe proposed project

Design appropriate mitigation measures for such impacts and develop an effective
Environmentahnd SociaManagement Plan for the projeanhd

Define framework for interaction and integratiof views of a multidisciplinary project

team with regulators, host communities and other stakeholders

Policy and Legal Frameworks

ESIA studies are carried out within the frameworks of both local and international policies, laws

as well as environmentguidelines and regulations. The following policies, laws, principles,

guidelines and regulatisrwere specifically considered.

i
i

i

The 1999 Constitution of the Federal Republic of Nigeria;

The National Policy on Environment, NPE (1989, revised 1999);

The Nadional Environmental Standards and Regulation Enforcement Agency Act (No. 25
of 2007) (NESREA);

Harmful Waste Act No. 42 of 25 November 1988;

Land Use Act 1978;

Environmental Impact Assessment Sectorial Guideline for Infrastructure development
projeds (1995) of the Federal Ministry of Environment;

National Environmental Protection (Effluent Limitation) Regulations S.1.8 (1991)
National Environmental Protection (Management of Solid and Hazardous Wastes)
Regulation S.I. 15; and

Other national legilations such as Penal Code.
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International Standards, Treaties and Conventions

U At the international level, Nigeria is party to a number of Conventions that are relevant to

the proposed development project. The more relevant ones are as follows:
U ViennaConvention for the Protection of the Ozone Layer, including the Montreal Protocol
and the London Amendment;

U The Framework Convention on Climate Change, Kyoto Protocol, 1995; and

U The Convention on Biological Diversity, 1992;
EIA Procedure in Nigeria
The procedure indicates the steps to be followed from project conception to commissioning in
order to ensure that the project is implemented with maximum consideration for the environment.
The procedure for EIA involves the project proposal stage where dfjecpproponent notifies
FMEnv of the proposed project in writing.
This stage is followed by the screening phase, during which the Ministry will carry out, an Initial
Environmental Examination (IEE) and assign the project into a category based on stsne of
characteristicsT her e are t hree cat egosMP®mcedutal,Guideline. | | 1)
Category 1 projects are subjected to-&dale EIA/EMP. Projects listed in Category Il may not
require a fullscale ESIA/ESMP except when such a projestlocated in an Environmentally
Sensitive Area (ESA) and in this case the project will be automatically assigned to Category I.
Category lll projects are those expected to have essentially beneficial impacts on the environment.
The next stage is scopistpge, the main feature of which is that the proponent will be required to
submit a Terms of Reference (TOR) for the proposed EIA study. This stage is followed by actual
implementation of the HA/ESMP study, preparation of Draft Final and Final Repadsjew
process and approval/certification.
Need for the Project
For Nigeria to become sedufficient, it needs to be saiéliant interms of goods and services
needed by its citizerso that its hargtarned foreign exchange can be conserved
It is theefore imperative to implemernttis project so that the teeming youth in Sokoto State can
acquireentrepreneuriabnd vocational skills for job and wealth creation leading to local and

national industrial development
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Project Objectives
The overall olgctives of the project are toeate both direct and-direct employment
opportunites for the unemployed citizens of Sokoto State and other Nigerians.
Benefits of the project

U The key benefits associated with the project are thus as follows:

U Increasegotential for local and nationaklf1 sufficiency;

U Making vocational skills accessible to all in the project area;

U Creation of job opportunities for people in the project area and the country at large
U Creation of wealth in the project area and the tyuat large; and

U Boostingsociceconomic activities in the project area and the country.

PROJECT DESCRIPTION
The project consists of the development of six (6) Entrepreneurship Centers one in each of the
Three Senatorial Zones coverip,000n?in eachof the locations.At the Eastern Senatorial
Zone, the centre will be situated at Government Secondary School Isa, Isa Local Government.
While that of Western Zone is to be situated at GDSS, Tambuwal in Tambuwal Local
Government. And that of Central Zomél be at Sultan Abubakar College, Sokoto in Sokoto
South Local Government.
Similarly, one in Shehu Shagari College of Education, another one in Sokoto State University as
well as One in Umaru Ali Shinkafi Polytechnic in Sokoto Statee approach wouldebto
establisithe Entrepreneurial Centers in the State for maximum impact on contributing to the
elimination of rural poverty, promoting skills and jobs creation and provide decent employment
to a large number of people.

Moreover, other schools and inatibns within the catchment areas will also be trained
by the centres. And the state government will also scaled up the project by establishing similar
Entrepreneurshifentres in areas not covered by the project.

This intention is in line with prevailingfrican Development Bank and Federal
Government policies that guarantee safeguarding lives and properties. It is also in compliance

with the Federal Ministry of Environment (FMEnv) Environmental Impact Assessment Act 86 of
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1992 (codified as EIA Act CAP RILFN2004) and Sectoral Guideline on Infrastructure (1995)

and the requirement of the extant laws for any development approval.

Preconstruction activities

Preconstruction activities for this project include feasibility/technicalgdesnd environmental
planning,as well asestablishment of site offices.

Source of Construction Equipment

It is expected that the construction company to be awarded the contract would own all or most of
the construction equipment to be utilized in exteguthe project.

Estimated Project Workforce

In the construction phase, the proposed project will directly employ about one hamidred
twenty(12) skilled proéssionals as well as about eigtdya hundred unskilled employees; in the
operational phasehe project will employ over a hundred skilled professionals and about fifty
seventy five (5075) unskilled labourers depending on the number of shifts to be operated.
However, during employee recruitment, priority will be given to qualified personstfie host
community, followed by those from nearby communities. This will be in accordance with a Local
Content Plan to be designed by the contractor and vetted by FMEnv and Sokoto State Ministry of
Environment.

Construction phase activities

The Constration Phase of this project will begin with surveying and clearing of the proposed land.
Building of perimeter fence will follow and then building of workshop blocks (to house the
equipment for the various vocatignsffice blocks, stores/warehouses aedusity gate houses.

All buildings will be made of concrete blocks.

Laboratory and workshopequipment will then be procured and installed according to
manufacturero6s specificati ons.-ruitbeansuretheyhales , i
beensuccessfully installed.

Operational Activities

Operational phase of the project will succeed the construction phase and would be characterized
by training ofstudent/traineartisans/craftsmeand techniciansThe installed equipment would

also requirgoutine maintenance in the operational phase.

n .
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Decommissioning Activities

However,in the event gfgeneral good practice guidelines for decommissioning of infrastructure
as well as the existing environmental legislation of the time would guide apgisOpri
decommissioningAt the end of the construction phase the construction site will be rehabilitated
according to recommended plans before abandonment.

ENVIRONMENTAL BASELINE DESCRIPTION

Baseline Data Acquisition Method

Environmental baseline data fahis project vas acquired through desktop research, field
observations, sampling and measurements as well as laboratory analysis of collected samples.
Prior to field investigations, background and design information on the project were obtained from
the poject. Wet season field work was then used to verify and complement information gathered
from desktop research. The fieldwork, which took place f@fth to 25th September 2021,
covered all relevant elements of the ecological and ssmoomic environment.

Public consultations were held with different stakeholders on issues relating to the pbiential
physical,ecological and socieconomic impacts of the proposed project.

In situ Measurements

As recommended by FEPA (1991), in situ measurements were carried out on some physical
parameters of the project environment. These parameters included: Air quality (Suspended
particulate matter, SPM, COx, SOx, NOx, jHS, HC) Noise;and water quality (pH,
temperature, dissolved oxygen concentration, total dissolved solids, conductivity, turbidity and
salinity).

Sampling Criteria

Wet season sampling of flora, fauna, soil and ground water was carried out during the field work.
Based o the objectives, sodndgroundwater samplemdas well agzontrolsamplesvere taken

from theproposedrojectsites.

Soils Sampling

Surface soil was investigated through visual observation and sampling. Composite soil samples
were obtained from designated sampBbiefionon the site. Samples for microbiological analysis

were collected in sterile McCarthey bottles and kept urfi2inda refrigeratedontainer Physice
chemical analysis of soil samples was carried out using the analytical methods recommended by
FEPA (1991)n Giolee Laboratories LimitedPortharcourt, Rivers State
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Water Quality and Hydro -biological Studies

In-situ measurements for pH, temperature, conductivity and dissolved oxygen were conducted
with Pye Unicam meter on groundwater samplesthea control sampls. For physiochemical

and microbial analysis, duplicate water samples were collected intlitve filastic container$or

each sitelabelledand stored in an insulated refrigerated container.

All samples for laboratory analysis were takienlLab ANALYTICAL CONCEPT LTD
ElelenwoDistrict Rivers State Port Harcourt, accredited by the Federal Ministgnefonment
(seeattachedappendix II), his was because, according to available information, there was no any
accredited environmental laboratory in Sokoto State. However, the consultant made sure that all
samples for microbial analysis were appropriapeeserved at’C.

SocicEconomic Studies

The primary data for the study was obtained from structured questionnaires; Focus Group
Discussions (FGDs), andey Informant Interviews (KIl) The questionnaire was designed to
generate information on demographktructure and socioulturaland economicharacteristicef

the project area

A simplified spatial boundary considered for the semtonomic studies in this EIA comprised of
communities living or carrying out business activities in locations within akiltsmeter (2km)

radius from the proposed site.

The project area

Three of thgproposedentrepreneurship centres will be locailedokoto State Universifymar

Ali Shinkafi Polytechnicand Shehu Shagari College of Educatiafi in Wamakko LGA. One
centre will be located inuftan Abubakar Collegef Minanata District of Sokoto SttuLGA. One

centre will be located each &overnmentDay Secondary School Tambuwal aBdvernment
Secondaryschool Isan Tambuwal LGA and Isa LGA respectively.

Climate

The climate of the study area is characterized by a long dry season (October/NeXpribéay)

with a short rainy season (M&eptember/October), (Singh, 1995). The study area experiences
harmattan wind (NE Trade winds), which are dry, cold, and dudgwnbng between the months

of November to February.

10
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Vegetation

The vegetation of the area falls within the Sudan Savannah vegetation zone characterized by soils
that are mostly sandy to loamy in texture with some patches of clayey subsoil. An assoftment
various species of grasses and legumes, patches of bushes and sparsely distributed indigenous tree
species majority of which are thorny tree species, such trees include Acacia nilotica, Faidherbia
albida, Zizipus spp, Tamarindus indica, Balanites agaya, etc, (Ango, et al., 2014).

Relief

The relief of the proposed areas for the construction of the entrepreneural and vocational centres
falls within the Sokoto Basin which Ilies in |
14A0006lonyitured 3A306and 6A586 E occupying about
1). It falls within a region where rainfall distribution is irregular in time and space and
characterized by a prolonged dry season and a short rainy season. The Sokoto sedimentary basi
in northwestern Nigeria consists predominantly of a gentle undulating plain with an average
elevation varying from 250 to 400 m above sea level. This monotonous plain (according to Kogbe,
1979) is occasionally interrupted by stestged, flattopped hils with a low escarpment, called

the fiDange Scarpo as the most prominent feat.!
related to the geology of the area and has undergone intensive erosion to the extent that the Dange
Scarp is no longer recognidalioday (Udoh, 1970).

The climate is serrid with a zone of savanndype vegetation as part of the sBaharan Sudan

belt of West Africa. Rainfall in the Sokoto Basin shows a marked variation, with annual mean
precipitation varying from 350 mm (at Ka#do in the extreme north) to 670 mm (at Sokoto
Airport). Rainfall is concentrated in a short wet season, which extends frorfMayido mid
September whilst the dry season (with no single rain) lasts more than 7 months. Mean annual
temperatures are from &lto 34.9°C. The highest temperature occurs between April and July, the
lowest in August (during the rainy season).

The LGAS s ganerdly composed of undulating plains which generally rise up to about 300 m
above sea level.

Geology
Sokoto State is ithin the SokotoBasin whichis in the northwestern paof Nigerig coveringa

surface area of about 111,925%mnounded between longitudes 3.50° N to 7.00° N and latitudes

10.0°N to 14.0° N, predominantly spanning between Sokoto, Kebbi and Zamfara states. The basin

11
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is believed to have developed by tectonic epeirogenic movements or stretching and rifting of

tectoncally stabilized crust during the Paleozoic era (Kogbe, 1981; Watgilt 1985). The basin

is underlain by crystalline basement rocks and overlying sediments. The crystalline basement rocks
consist of (i) dominant crystalline complex of migmatited gneises, (ii) NS trending schist belt,

and (iii) older granites. Overlying the basement complex rocks are successions of sediments
deposited under different conditions ranging from continental to marine events (\&ftright

1985; Kogbe, 1989; Obaje 2009)

Soil Physicechemical Characteristics
The baseline concentrations of key potential pollutants fronptbgct sitesshowed that all
potential pollutant concentratiomgere below the regulatory limits stipulated by FMEnv.
PhysicaChemical Properties ofGroundwater in the Project Area
Relevant physicehemical parameters groundvater from the project area were analyzed and
the results shoed thatheir concentrationsvere belowthe regulatory limits set by FMEnv.
Air Quality Studies
Air quality chamcteristics were monitored in eight (8) locations on the proppsgdct sites.
Overall, results frontheair quality nonitoringexerciseshowedthat the concentrations of gaseous
pollutantswere lower than the limits set by FMEnv.
Noise Level Studies
Noise level measurements were carried out directly at selected points @sbetiveproject
sites by using a very sensitive noise level meter. Noise levels recorded were all within the
regulatory limits stipulated by FMEnv.
Public Consultation
Consulations were carried out with the communitieshe proposed projeetreasand with other
relevant institutional stakeholders.
Objectives of Consultation
The main objectives of these consultations were to:
U To inform stakeholders about the proposed ptognd its potential benefits as well as
discuss environmental and social issues associated with the project artdf@otiogir
views and concerns

U Collect relevant information for the project design;

12



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

U To identify and mitigate impacts before the progets underway;
U To avoid conflicts by addressing issues of concern early and continuously in the life of the
project; and
U To ensure that any fears or apprehension about the nature, scale and impactodhe pr
have been fully addressed.
The primaryinstitutional stakeholders consulted include FMEMSYEPA/SOSMEand LGA
Councik in the respective project are&@ther stakeholdsrconsulted includeommunities in
Wamakko, DogofDaji and IsgownsandSarkin Zamfara District in Sokoto South L&G#Ad youth
groups as well asaditional councils
The stakeholdensere consultethroughvisitations, Klls and-ocused Group Discussions.
Highlights from the consultation process in the project communities include the following:
U Attendance at all the consultation meetings was appreciable and cut across the different
strata of the communities;
U The communities want the proponent consider some of their youths for employment in
both the constructional and operational phases giriject;
U The communities also want complimentary infrastructure such as roads and drainage
system; and
U Community leaders assured the meetings that they would give their moral support in the
implementation of the project.
Traditional Administration
The emirate system of traditional governance is practiced in Sokoto State, with the Sultan as Head
of all emirs and the leader of all Muslims in Nigeria. The District Heads of Wamakko, districts are
the highestranking traditional rulers in the project ar@&ey report to the Sultan of Sokoto who
appointed them. They run local traditional councils that assist them in running the daily affairs of
their respective districts.
Ethnic Groups.
The predominant ethnic groups in the project area are the Haus&® dndanis. Other ethnic
groups, such as the Igbo and Yoruba and other minority tribes also reside in the area in small

populations.

Population

13
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The current population was obtained by projecting the 2006 population figure, using a

conservative 2.5%opulation growth rate, as follows:

The population of Isa LGAL49,513), Tambuwal LGA (224,931) Sokoto South (194,914) LGA
(based on t he 200 kasaverage ¢ID) districtreach.L GA 06 s

Adding the population &f the three LGAOGS

A basic equation for getting a projection of a given population is Nt=P e (r * t); where "Nt"
represents the number of people at a future time;

Nt = P e"9 = 569,358 X 2.71828%925"14)= 569, 358 X 1.4191 = 807,975

Age Profile

The age distributio of respondent household heads at various locations in the study area showed
a predominance of the workirage population (21 to 60 years), which is cumulatively much
higher than 50% of the entire respondents in all the three districts.

Marital Status

In Wamakko 33 household heads (about 83%) are married. On the other hand, four (4) household
heads (10%) are widowed while three (3) are singl&dkoto Southlsa and Tambuwal LGAs

the ratio of married to single household heads are &@#®5%,96%and92.3%respectively.

Educational Background

27.5% of respondents in Wamakl&okoto South and Ideave secondary school education, while
those with primary education and Islamic/Quranic education constitute 20% each. Respondents
with tertiary education and those with postgraduate level of education constitute 15% and 17.5%
respectivelyWamakko LGA, leing a major LGA has a largeumber of both public andriipate
educational institutions, than the other LGAs in Sokoto State as a whole.

Social Infrastructure

Wamakkq Sokoto South and I4daGA is supplied with water by boreholes provided by both the
three tiers of Government as well as by International Donor Agencies and similar organizations.
Other sources of water in the project area include-pgrae water, wells and surface water in
seasonal ponds and rivers in remote parts of the project area.

Electricity in the settlement is provided by Kaduna Electricity Distribution Company (KEDCO).

However, as in other parts of the country, a number of reasons have combined to impede a constant

14
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supply of electricity in the project area which led many peopleetausing private electricity
generating sets.

Private telecommunication companies that provide telecommunication services in form of
mobile phone (GSM) and digital data services (Internet) in the project area include MTN,
9Mobile, Airtel and Glo.

Means 6 transportation in the study area include automobiles and bicycles, as well as animals
and animaldriven carts in the rural areas.

Wamakkoand Sokoto SouthGA enjoys a fairly good tarred road netwarklowever, the

network is moe prominent at the citgentres while the road networks itsaand Tambuwal

LGAs are mostly occupied by untarred roads within the local communities and districts.

The project area ihreatened by thactivities of criminals such as kidnappers and armed
bandits

Social vices like drug abuse and prostitution take place in the project area in a very limited
extent. People in the area normally frown at such vices which mainly take place in hidden or
isolated areas at night.

Most people in the study area disposeheirtdomestic waste by open dumping. Sometimes they
openly burn such refuse after gathering it over a long period of time.

Housing and Settlement Pattern

Settlements in the project area are a mixture of urban and rural with low and high residential
densties. Types of houses in the study area are both modern and traditional. In major streets,
houses made of cement and concrete blocks predominate, while in other smaller settlements in

the outskirts and neighbouring villages, houses are mostly made of mud.

Land use

Major land use observed in the project area is agricultural, followed by residential, institutional
and commercial and to a much lesser extent recreational. Agricultural land use in the project area
is in form of farming and rearing of animaighile institutional land use is mostly in form of

schools and administrative and office accommodation

15
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Economic Activities

People in the project area are predominantly peasant farmers. Other occupations in the project
area include traditional craftgetty trading, transportation services, hawking, masonry, civil

service, etc. However, some respondents have multiple streams of income.

People in the project area make use of government hospitals, private clintbg sifélf self

medication and also resort to consulting herbal and traditional alternative health practitioners.
Primary Health Centres are owned and ojgetdy Wamakko, Smto South]Jsaand Tambuwal

Local Government Aresin their major wards. There are also numerous private clinics in the

study area, although they charge relatively higher prices for their services. According to the
survey, most people prefer to use goveent health services in the project area.

Biological Features

Vegetation in the project area mainly composes of bushes and farm lands and is characterized by
the coexistence of trees, shrubs and grasses. The vegetation zone in the area can be slescribed a
Sahel Savanna type which combines the characteristics and species of Sahel Savanna. Extensive
farming is practiced in this zone and agricultural produce in the zone include vegetable, fruits

and cerealdn particular, guinea corn, rice, cowpea, grouridonion,watermelon soy beans,

etc. are grown in the region.

The invertelrates documentedin the area include gastropada such millipedes (Pochybolus sp),
dragpn flies and buterflies were observed visiting flowers for pollination
The repiles documened in the study area include srekes, African Chameleon (Chameleo

senegalensig, Rainbow Lizard (Agamaagama) etc.

T havfau nat hper eotpr er@p esen ttshderer shabtettypesi h hreégi oasb i richdh abi t
veget a taresstnhat ttno S twab |fea riré eel i angahesih dabts Se @ an d se tedtin g
bi rsdsasbar s @l owW,0e8 pi erdes comont hr us h.

Themammals doumerted intheareaare mogly rats, rabbit and African giant rat.

BENEFICIAL AND ADVERSE IMPACTS
The followingpotential and associat@dpactsof the proposed projeetere identified.

Positive Impacts in the construction phase

16
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Significant positive impacts identified in the construction phase indudeying and clearing of
the proposed largdIt will also invdve provision of additional fill material for improvement of the
low-lying sections of the land through provision of naturally occurring lateritic material as fill.
Building of perimeter fence will follow and then building cdfiss room blocks/warehousgs
house thdraineesequipment), office blockgpower tools facilities and security gate post. All
buildings will be made of concrete blocks.

All equipment will then be procured and installed accordingnton u f a cspeuificaion$. s
Afterwards, instlled equipment will then be tesin to ensure they have been successfully
installed.

Positive Impacts in the operational phase

The most significant positive impact of the proposed project in this pheapasity building and
skills acquisition by théocal communitiegob and wealth creation that wilbost socieeconomic
activities in the project area atehd to industrial and economic development at both the State and
national levels. This phase of the project may also significantly witness iedrpasetration of
renewable energy usage in the communities which will lead to climate change mitigétamm

this phas@rovision of skill acquisition trainirglocal employment and procurement opportunities

to the host communities as wellasligh boost in local trading activities.

Negative Impacts in the construction phase
Negative impacts in the Construction Phase include theofskscupational accidents and spread
of Covid 19, HIV/AIDS and other communicable diseases thatbmagnsequent upon employee

social interactions with local communities

Negative impacts in the Operational phase

Significant regative impactsdentified in the Operations Phase includecupational and fire
hazards as well as HSE hazards due tegumpliance with safety instructions and regulations.
Another significant impact in this phase of the projecisis of kidnapping and banditry attacks.
MITIGATION AND ENHANCEMENT MEASURES

Mitigation measures have been designed for identified negative imBacte of these measures
against the negative impacts in the construction phase include regular maintenance of construction

equipment to reduce emission and soil and water pollution as well as appropriate planning of noisy
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operations and provision and erdement of usef appropriate HSE kitsAs mitigation measures

against Covid-19 and occuptonal accidents in the construction phase, employees and
communities sall be sensitized ogood HSE practices, PPE usage as well as HIV//ADBs
protection and preantion measures

Enhancement measures for positive impacts in construction phase of the project will include giving
project host communitiesd procurement opportu
them as construction employees and developieg dapacity through ethejob training.

Mitigation measures in the Operations Phase include ensuring strict use of PPEs, good house
keeping and appropriate waste management as well as robust emergency preparedness, including
having effective fireighting equipment as well as standby emergency medical ambulance and
First Aid Kits. As mitigation against terrorist attack, a fortified perimeter fence and gate post with

a roundthe-clock armed security guards will be provided.

ENVIRONMENTAL AND SOCIAL MANAG EMENT PLAN (ESMP)

The Environmental Management Plan has been designgurovide details of management
measures including actions to be taken, stakeholder roles and responsibilities, time frames and
monitoring schedule for ensuring that all potential inotpare effectively managed.

The Environmental Management Plan aims at ensuring the following:

U That EnvironmentalHealth and Safety factors are carefully managed throughout the
project cycle.

U That the project complies with regulat@rovisionsand guidelines;

U That environmental performance is verified through information on impacts as they occur;

U That project implementation responds to unforeseen events anahigeshnot considered
in this ESMP

U That there is provision of feedback for ceowibus improvement in environmental
performance;

U That institutional arrangements required to implement the environmental impact mitigation
and enhancement measures are specified and include a monitoring program, for appropriate
environmental parameters, @ssess the success of the mitigatamgl enhancement
measures, as well as their timely execution; and

U That an implementation schedule for the mitigation measures is provided.
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The project contractor shall be responsible for the implementation of the EEHM& under the

scope of his contracAn environmental consultant shall undertake the monitoring of the ESMP

for all the phases of the projett close collaboration with FMEnv and SEFAISMENV.

To ensure the success of environmental managemeng @irdfect, the entire project team and

other relevant stakeholders would be properly mobilized and oriented on the necessity and methods
for sound and environmentally responsible project operations and deliMasyproject host
communities are also expedtto be part of the monitorimanto be carried out under thé&SHP.

Good relations and interactions between the contractor and the other stakeholders and exchange
of timely information and project scheduling, duration of construction works, and mingnizi
potential interference with public services and business and social activities will go a long way in
avoiding social conflicts. Communication channels between the contractor, host communities and
other stakeholders should always be open to ensure @nogpéimely responses to any complaints

that may arise during project execution.

CONCLUSIONS

The Environmental Impact Assessment for the proposed entrepreneurial centres was carried out in
compliance with existing national and international guidelined aggulations. Relevant
stakeholders were also duly consulted during the study to ensure the success of the implementation
of the environmental and soeamonomic management framework for the project. The study has
identified the potential environmental jiacts of the project and proffered appropriate mitigation
measures to be carried out under this Environman@Management Plan.

Although the project is expected to produce some negative impacts, most of which are expected
to occur in the constructionphase, these impacts can be effectively mitigated by implementing
the stipulated actions in theSHIP.

In conclusionthe proposedskill acquisition and |trepreneuriaproject isenvironmentally and

socially justified and acceptable to the entire pragéateholders, if the Environmental and Social
Management Plan is strictly implemented. The project is therefore recommended for an integrated

implementation with the Environmentahd SociaManagement Plan.
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CHAPTER ONE: INTRODUCTION

1.0BACKGROUND
Nigeria, despite its abundant human and natural resources, is contending with high rate of

unemployment. Consequently, a significant population of Nigerians falls below the poverty line.

To address the problem of youth unemployment and poverty, the Sated¢éoGovernment of

Nigeria plans to establish entrepreneurship and vocational education centres aimed at boosting
employment and wealth generation towards secionomic development of the State.

Specifically, the Sokoto State Government intends to ksttabntrepreneurship Centres at

Sokoto state university, Shehu Shagari College of Education, Umar Ali Shinkafi Polytechnic and
Sultan Abubakar College, which are all within Sokoto metropolis. The entrepreneurship centres
will also serve as integrated fhties for skill acquisition and learning centres to other

Northwestern States including Zamfara, Kebbi and Katsina States.

F300°E 200E #300°E 5°00°E 5°300°E E00E 6°300°E T00E
— 1 1 1 1 L 1 L 14°00'N
NIGER

[ ]

' Gada

13°300'N R sabon Biral - 13:300°N

Gudu Gwadabawa
/ Goronyo

y “Wurno
Binji Kware! : &

Wama’,_sdkot&mnh
13°00°N ﬁSoko;u Sou Rabah I 13°00°N

i;mtga
KE.B Bl Dange-Shuni

12°30'0"N = ZAM.FARA - 12°300'N
LEGEND
Tambuwal
e === |nternational_Boundary
D State_Boundary
12°00"N ®  Country L 12:00'N
e State
LGA
Yt ProjectArea:
012525 50 75 100
11°30'0"N Kilometers - 11°300°N
1 I I T T T ) T
3°300°E 4°00'E 4°300°E 5°00'E 5°300°E 6°00°E 6°300°E 7°00'E

Figure 1.1: Map of Sokoto State showing the project areas
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However, development projects of this natufenot executed in an environmentally friendly
manner, tend to degrade the environment and generate adverse impacts. Consequently, the
NigerianEnvironmental Impact Assessment ACap E12 LFN 2004) makes it mandatory for an

ElA to be carried out (or anNEP be designed) before the implementation of projects with tendency

to produce significant adverse environmental impacts. Similarly, the African Development Bank
(AfDB) has in place an Environmental and Social Assessment Procedure (ESAP) to be followed
in executing projects being funded by the Bank. In this regard, the Sokoto State Government
commissioned ENARMAC Nigeria Limited to design a8\ in line with the provisions of both

the Nigerian EIA Act and the AfDB Integrated Safeguards System, for thaigistaent of the

proposed entrepreneurship centres at the selected institutions, which is the subject of this report.

1.10BJECTIVES OF THE ESMP
The main aim of the ESMP is to ensure that the project complies with apphedbleal

environmentalsocialandlegal requirements.
The ESMP is to specifically provide the following:
U Identify, and evaluate the impact of the proposed project on the ecological and socio
economic settings with adequate interfacing and project interaction;
U Identify the exighg and expected environmental regulations that will affect the project
construction and operation and advise on standards, concepts and targets;
U Identify any environmental issues and concerns that may affect the successful
construction and operation ofetfproject;
U Develop control strategies with a view to mitigating and ameliorating significant

negative impacts, while enhancing positive ones;

Develop an effective Environmental and Social Management Plan (ESMP) to last-#pafhfef

the proposed projeatcluding compliancenonitoring, auditing and contingency planning.

1.1.1Project Objectives

The main objectives of the project include equipping youth in the state with entrepreneurship education
thereby making them graduates watthequateskills for the man power need of tBeatewhich will in

turn stimulate industrial and economic growth of rural and less developedaddghas State in general
Furthermore, the entrepreneurship educatemtreswill:

U Offer functional education for deteliance
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U Provide adequate training for discovering ndwetinessdeas and

U Serve as a catalyst for economic growth and development among others.
The project is alignedwith the federal government of Nigediasinitiative known as the
Entrepreneurshifeducation ProgranfEEP) which aims to inculcate in youth trainees the ability to
identify and solve problems using critical and creative thinking, work effectively with others as
proactive team members and cultivate the ability to resolve conflict, cornaterand negotiate
effectively and reflect on experience and explore various strategies for effective learning at all times.
In the short and long terms, the project will provide employment opportunities (direct-dimdat)

for substantial number of thehabitants of the affected host communities in the State.

1.1.2 SCOPE OF WORK
The scope of work undertaken by the Consultant included the preparation of the ESMP whose purpose

was to define and reach an agreement with project sponsors concerningothiedpll|
U Comprehensive literature reviews to generate background information on the

environmental characteristics of the study area of the associated substation;

U Review of National and International Environmentguiationsorand substati ons

construction;

U0 Onewetseason detailed environmental baseline data collection and laboratory analysis to

fill information/data gaps;
U Identification of potential and associated impacts;

U Development of effective mitigation, enhancement and control measncks; a

U Preparation of a robust Environmental and Social Management Plan (ESMP).

1.1.3METHODOLOGY
Generally, the study involved desktop studies, field research, consultation, impact assessment and

proffering of mitigation measures and the development of an EnvironmanthlSocial
Management Plan @P). The approach used involved the use of a blendufidisciplinary
standard methods used in obtaining basic data for impact prediction/identification which was
followed up with designing of appropriate mitigation measures.

The ESMP Methodology adopted for this study is shown in Figure 1.3 below.
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Project Initiation  f——on—s Development » Stakeholder
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¥
FMENY Review | #————  Submission of |4 Compilation of Draft
- l Drafi Report EMP Report
Submission of |——» Obtain EIA
Final Report to certimcate

Figure 1.2: EIA design methodology
1.13.1Desktop Studies
Desktop study was undertaken to acquire information on climate, geologygrsoindwater,

socioeconomicgharacteristics of the project arpagposed interventionkgal, institutional and
organizationalframework, entrepreneurship sector and the historical backgroitigerian
legislations and the World Bank safeguard policies related to the pesjgocthpnmental and social
standards and guidelines for related iszvvmental and social issuesid web based resources

which help inenvironmental components of the proposed project area. The materials consulted
included textbooks, articles, maps and previous EIA reports, such as the Proposed 3rd Line Cement
Production Kpansion and 48MW Gas Fired Power Plant in KM 10 Kalambaina Road Wamakko
LGA, Sokoto State by Cement Company of Northern Nigeria and th&alambainaFertilizer

Blending Plant irSokotState.

1.1.3.2Impact ldentification and Evaluation
The potentiahdverse and beneficial impacts of the proposed project were identified by considering

and studying the interactions of the environmental components with the existing environment at
the mobilization/site preparation, civil works/construction, and maintenphases. The EIA
Sectoral Guidelines for Infrastructure Projects (FEPA 1995), the World Bank Environmental
Assessment Source Book (1991), and the conceptual project description among other
sources/references were used in the process. Evaluation of nliGadempacts was carried out

using such criteria as legal/regulatory requirements in respect of planned activities, magnitude of
impact, risk posed by impacts, public perception and importance of affected environmental

components.
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1.1.3.3Impact Mitigat ion
In proffering mitigation measures to prevent, reduce or control the adverse impacts of the proposed

project, professional judgment (based on scientific deduction), project experience, knowledge of
the ecosystem in which the proposed project shall tetdd and consensus of opinions among
others were considered.

1.1.3.4Terms of Reference
The Terms of Reference (TOR) used in guiding the execution and implementirfgMredcE the

proposecentrepeneurship and vocational education censexs detailed below:

U To define relevant framework of legal and administrative requirements for the project;

U To carry out a detailed one season environmental baseline studies of the project

environment;

U To identfy and assess the associated and potential impacts of the proposed project; and

U To identify appropriate mitigation measures for such impacts; and

U To develop an effective Environmengald SociaManagement Plan for the project.
1.1.3.5National EIA Procedure
The FMEnv developed a National EIA Procedure (FEPA 1985) in response to the promulgation
of the EIA Act No. 86 of 1992. The procedure indicates the steps to be followed from project
conception to commissioning in order to ensure that the projecipilenmented with maximum
consideration for the environment.
The procedure for EIA involves the project proposal stage where the project proponent notifies
FMEnv of the proposed project in writing.
This stage is followed by the screening phase, during vihiMinistry will carry out, an Initial
Environmental Examination (IEE) and assign the project into a category based on some of its
characteristics such as magnitude, environmental risks and their significance, etc. The location of
the project if in Enviramentally Sensitive Areas (ESAS) is also an important criterion in project
categorization. There ar e t hiSMPeProcedurakGuidalinee s ( |
Category 1 projects are subjected to-8dale EIA/EMP. Projects listed in Categadl may not
require a fulscale EIA/ESMP except when such a project is located in an Environmentally
Sensitive Area (ESA) and in this case the project will be automatically assigned to Category |. The
requirement for Category Il projects is a partiaAEHSMP. Category Il projects are those

expected to have essentially beneficial impacts on the environment. For projects in this category,
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the Ministry will issue an Environmental Impact Statement (EIS). Projects in this category include
family planningprogramme, environmental awareness projects, etc.

Anot her st age SMPprdeddizerwhichscontes up After the project proposal stage
in the scoping stage, the main feature of which is that the proponent will be required to submit a
Terms of Refegnce (TOR) for the proposed EIA study. This stage is followed by actual
implementation of the EIA/BMP study, preparation of Draft Final and Final EISNEP Reports,

review process and approval/certification.

Figure 1.3velow is a schematic summary of thegtional EIA process.
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Figure 1.3: Nigerian EIA procedure
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The following procedures/phases were followed in the preparation of this ESMP:
In addition to a literature review, structured site visits were undertaken to qolleary data
and to get stakeholders perceptions about some issues, especially social issues, such as:
U The current environmental situation on site and surrounding the project area as well as
the natural condition of the project area;
U Ideas for maximizing he positive benefits especially
economic development of the project;
U A reconnaissance survey was first undertaken to familiarize the ESMP Team with the
proposed project area and to facilitate concept design of field wedugan. Baseline
data gathering and laboratory analysis were then carried out to verify and complement
information obtained from literature search. The fieldwork was undertak&spirember
2021and it covered all the relevant aspects of the ecologmhsacieeconomic
environment.
U Stakeholder consultation is a very important aspect of the ESMP study. The result of the

process, forms the basis fomsultation with key stakeholder

1.2.0 Relevant National Environmental Policies and Regulations

1.2.1Relevant Nigerian Government Policies
The Government of Nigeria has a number of policies, which have come into existence over the

years, for the safeguard of the Nigerian environment. The following policies are worthy of being
presented here.

1.2.2 National Policy on Environment, 1989 (revised 1999)

The National Policy on Environment was formulated in 1989 and revised in 1999. The ultimate

aim of the National Environmental Policy of Nigeria is the achievement of Sustainable
Development of the countias stated in Section 20 of its 1999 Constitution which provides that

66t he State shall protect and i mprove the envi
and wildlife of Nigeria6d . | n adaionalirecaties Ni ge
and conventions governing environmental issues.

In the Policy, guidelines and strategies are defined for securing for all Nigerians a quality of
environment adequate for their health and Welhg; conserving and using the natural resesirc

for the benefit of present and future generations; raising public awareness and promoting

understanding of the essential linkages between the environment, resources and development;
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and cooperation with other countries, international organizationsgemtias to achieve optimal
use of trandoundary spaces in order to protect environmental resources.

Environmental protection policy framework in Nigeria is guided by the following environmental
concepts:
U Public Trust Doctrine

U Environmental Offsetting Riciple

U Polluter Pays Principle

U User Pays Principle

U Precautionary Principle

U Pollution Prevention Pays Principle
U Inter-generational Equity Principle
U Intra-generational Equity Principle
U Participation Principle

1.2.3 National Climate Change Policy and Strategy

Nigeria is serious about converting the challenge of climate change. In this regard, it now has a
National Adaptation Strategy and Response Plan (NASPA) as well as a Climate Change
Department in its Federal Ministry of Environment. Among its other masddwe Department is

to implement the Climate Change Convention and the Kyoto Protocol activities. Nigeria has
several policies and strategic initiatives which when properly implemented can mitigate climate
change and serve as adaptive measures. Mang gblfcy initiatives are anticipatory adaptation
measures and plans which can be further developed into policy options for climate change response

in the country.

1.3.Guiding Principles
The Nigerian climate change policy is guided by a number of prirsciptduding the following:
U The strategic climate change response is consistent with national development priorities;

U Climate change is addressed within the framework of sustainable development which
ensures that response is sensitive to issues of egeitgler, youth, children and other
vulnerable groups;

U National energy use is pursued within the broad context of sustainable development;
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U The policy is integrated with other interrelated policies that promote economic and
environmental efficiency;

U Climate dange is crossutting and demands application across various governmental,
communal, industrial, business and concerned stakeholder sectors;

U Climate change response provides viable entrepreneurial opportunities.

1.3.1Strategic Objectives of the Policy
The strategic goal of response to climate change policy in Nigeria is to fosteatban, high

growth economic development path and build a climate resilient society through the attainment of
the following objectives:

U Implement mitigation measures that wgdromote low carbon, sustainable and high
economic growth;

U Strengthen national capacity to adapt to climate change;

U Promote climate changelated technology and R&D that will enable the country to better
participate in international cooperation on climahange;

U Significantly increase public awareness and involve private sector participation in
addressing the challenges of climate change;

U Strengthen national institutions and mechanisms to create a suitable and functional
framework for climate changgovernance.

1.3.1.2Policy Response Approaches
Key policy approaches to be used in providing a framework for development and implementation

of sectored strategies for effective response to climate change include:

U Generating adequate non GHG energy mixépid socieeconomic development;

U Continuously reducing GHG emissions in all sectors, especially in the oil and gas and
transportation sectors;

U Enhancing food security , reducing poverty and promoting healthy living for all Nigerians;

U Integrating disastaisk management of climatelated hazards into development.

1.3.1.3Sectoral adaptation and Mitigation Measures
The Climate Change Policy and Response Strategy has identified adaptation and mitigation

interventiondn key sectors that includenergy, griculture, waer, coastal areas, forestrignd
use, transport, health, culture/tourism, popafdhuman settlement, ICT, etc.

1.4.Legal and Institutional Framework
Generally, there are a number of national and international laws and regulations dealing with

development, health and environmental matters. The major laws applicable to this project include:
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1.4.1.1Environmental Impact Assessment (EIA) ACT 86, CAP E12, LFN 2004
This deals with considerations of environmental impact in respect of public and private projects.

Section 2 (1)requires an assessment of public or private projects likely to have acsghifi
(negative) impact on the environment.

Section 2 (4)equires an application in writing to the FMEnv before embarking on projects for
their environmental assessment to determine approval.

Section 13establishes cases where an EIA is required and

Sedion 60 creates a legal liability for contravention of any provision

1.4.1.2Factory Act CAP F1, LFN 2004

The Act enjoins the contractor to ensure that every worker employed by him or her works under
satisfactory, safe and healthy conditions, and is fudbkged to provide necessary information,
instructions, training and supervision to ensure the health and safety at work of those other workers

engaged in a particular work.

1.4.1.3Land Use Act Cap. L5, 2004
The Land Use Act of 1978 vests all landiated in the territory of each State (except land vested

in the Federal Government or its agencies) solely in the Governor of the State, who would hold
such land in trust for the people and would henceforth be responsible for allocation of land in all
urban areas to individual residing in the State and to organizations for residential, agriculture,
commercial and other purposes. Similar powers with respect tanbam areas are conferred on
Local Governments. The Law commenced from 27th March 1978.

The almve act guided the acquisition of farmlands to be used for the proposed project.

1.4.1.4Nigerian Urban and Regbobnal Planning Act Cap N138, LFN 2004
The Urban and Regional Planning Act is aimed at overseeing a realistic, purposeful planning of

the county to avoid overcrowding and poor environmental conditions. In this regard, the
following sections become instructive:

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

Section 39 (7) establishes that an agian for land development would be rejected if such

development would harm the environment or constitute a nuisance to the community.

Section 59 makes it an offence to disobey a-stogk order. The punishment under this section,
is a fine not exceeding10, 000 (Ten thousand naira) and in the case of a company, a fine not
exceeding N50, 000.
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Section 72 provides for the preservation and planting of trees for environmental conservation.
The above provisions would be respected in obtaining buipgoval and permits from relevant

authorities.

1.4.1.5 Workers Compensation Act 1987

An Act to provide for the compensation and rehabilitation of workers in respect of work related
injuries This Act works with the Workplace Injury Management and Werkempensation Act
1998 and associated regulations in the provision of the Workers Compensation Scheme.
Essentially the Act:

- establishes that where a worker is injured during the course of employment, the employer has
liability for such injury.

- seekdo ensure that a worker, suffering such an injury, should receive appropriate
compensation arising from the employers liability.

Under the Act, employers has a duty to appropriately insure its employees for injuries incurred
during the course of employntesind further, has a duty to disclose relevant information that

would affect the calculation of the premium payable.

1.4.16 Public Health Law Cap 103 LFN 1990

Public Health Law examines the authority of the government at various jurisdictional levels to
improve the health of the general population within societal limits and norms. The State is
empowered to protect and improve the environment and safeguard the water, air and land, forest
and wildlife of Nigeria. The law prohibits the public or privatetseof the economy not to

undertake or embark on or authorize projects or activities without prior consideration of the

effect on the environment

1.4.17 Harmful Wastes (Special Criminal Provisions etc.) Act CAP HI LFN 2004.

An Act to prohibit the carryig, depositing and dumping of harmful waste on any land, territorial
waters and matters relating thereto. Specifically, Section 1 of the Act prohibits all activities
relating to the purchase, sale, importation, transit, transportation, deposit, stdragafaf

wastes. Section 6 of the Act spells out the penalty for offences under the Act to include life

imprisonment for individual and appropriate punishment for corporate bodies.
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1.4.1.8Labour Act (Cap L1 LFN 2004)

Provides comprehensive legislation amditions of work and employment. Part | sets out

general provisions relating to wages, contracts and terms of employment. Employers shall not
advance more than one month's wages to an employee (s. 4). Section 8 requires that workers
entering a contract bmedically examined at the employer's expense. Section 20 governs
redundancy. Part Il regulates recruiting, including the licensing of recruiters (s. 25), and the right
to be accompanied by family (not exceeding 2 wives) (s. 34). Part Il relates td sfzssas of
workers, including apprentices (ss-83), women (ss. 588), and young persons (ss-%9). In
general, women and young persons are prohibited from performing underground and night work.
Section 73 prohibits forced labour. Part IV contamgpdemental provisions relating to
administration and the settlement of disputes. Section 90 repeals the Labour Code Act.

1.4.1.9National Policy on Ocwpational Safety and Health (206)

The National Policy on Occupational Safety and Health, a guidedopatonal Safety and
Health in Nigeria is thgovernmenapproach for achieving a National development philosophy
of building a united, selfeliant and egalitarian economy through minimising so far as is
reasonably practicable, the causes and effedtazdrds inherent in the working environment in
response to her ratification of Convention 155 on Occupational Safety, Health and Working

Environment. The Policy came into force in Novger, 2086.

1.4.1.10Endangered Species Act

The Nigeria Endangeregpecies (Control of International Trade and Traffic) Act Decree No. 11

Oof 1985: Nigeriads endangered species act pro
of Ni g e wildldeGasd the protection of some of hemdangered species danger of

extinctionas a result of oveexploitation, as required under certain international treaties to

which Nigeria is a signatory.

These laws prohibit and spell out some degrees of punishment for the endanger laws breakers.
The law clearly states that:

U Prohibition of hunting of or trading in wild animals, this means that no person shall hunt,
capture, tradén, or otherwise deal with an animal species specified to be endangered
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species, being animals which, though not necessarily now threatened with extinction,
may becore so threatened unless trade in respect of such species is controlled

U Regulation of export and import of species specified as endangered species animals, this
states that no person shall trade in any animal specified under the Endangered Species act
of 2014 as amended.

1.4.1.1INATIONAL BUILDING CODE

National Building Code will open a new vista in the Building Industry and eliminate or reduce to
the bare minimum the incidents of collapsed building syndromigeria; promote safety and
gualitative housindor every Nigerian. To achieve these laudable objectives, every tier of
government, (federal, state and local) must imbibe the spirit and aitéms Code. To this end,
State Governments are implored to integrate the provisions @ dkis into theirdcal laws
particularly those relating to Design, Construction and Mainten@ast Construction) and
efficiently monitor the implementation of the Code. | also chargedllesant professional bodies
who have participated in producing this Code not tbaegheiroars. They should encourage

their members to religiously observe the provisions of this Code

1.4.1.12Environmental Audit (EA)

Many different definitions are reflecting different emphases and objectives of environmental audit,
but the criticalelements are that the audit should be objective, systematic, and based on defined
criteria. EA is a management tool comprising a systematic, documented, periodic, and objective
evaluation of how the environmental organization, management, and equipm@etfarming

with the aim of helping to safeguard the environment.

In an industrial context, the main objective of the Environmental Audit is to understand the scale
and sources of the pollution problems at a facility or in a defined area and to set optidim
available for dealing with the problems.

EA is applied to an existing project rather than new development as required by the Environmental
Impact Assessment (EIA) Act. EA is but one of many environmental management tools that are
used to assessyauate, and manage environmental and sustainability issues. This tool can be used
in various ways but also has its limitations.

Environmental Audit is designed to protect the environment with the aim of:
 assessing performance against a set of requiremetasyets, related to specific issues;

1 evaluating compliance with environmental legislation and corporate policies;
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T measuring performance against the requirements of an environmental management system
standard; and
1 exploring the potential economic, sdg¢i@nd environmental benefits that improved

performance can achieve.

1.4.113 Pollution Abatement in Industries and Facilities Generating Wastes (Regulations,
1991)
The Regulations prohibit industry or facility from release of hazardous or toxic substances into
the air, waterofNjer i aés ecosystems beyMENWThd Regulatpresr mi s s i
further charge any industry or facility to:
A Establish and maintain a pollution monitoring unit within their premises;
A Ensure on site pollution control; and
A Assign the responsibility for pollution control to a person or body accredited by the
FMEnv. Section 5 of the Regulations mandate industry or facility to submit to the nearest
office of FMEnv a list of chemicals used in the manufacture of its producss!sdsit
stored chemicals and storage conditions and where these chemicals were obtained,

bought or sold.

1.4.1.14State Legislations
In order to protect public health and safety, and to restore and enhance environmental quality, and
sustain economic vitdy through effective and efficient implementation ofveEanmental
programmes, Sokoto Stdtas aState Ministy whichis empowered by th8tate Government to
give direction to all issues concerning the environment, monitor and control pollution and the
disposal of solid, gaseous and liquid wastes generated by various facilities in the states.
Some ofthe functions of the Sokoto State Ministry of Environmantude:
U Liaising with the Federal Ministry of Environment, FMEnv to achieve a healthy or better
management of the environment via development of National Policy on Environment;
U Co-operating with FMEnv and other National Directorates/Agencies in the performance of
environmental functions including environmental education/awareness to the citizenry;
U Responsibility for monitoring waste management standards;
U Responsibility for general environmental matters in the State; and
U Monitoring the implementation of EVESMPstudies and other environmental studies for

all development projects in the State.
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Generdly, State laws on environment are still in the evolving stages. Specifically, for EA, the
States rely on that of the Federal Government, the EIA Act 86.

Sokoto State Ministry of Lands and Housing
TheMinistry ensures efficient and effective land resoumemagement which promotes equitable
access, enabling environment for land delivery, land information and ability to contribute to

sustainable socieconomic development of the state.

Sokoto State Environmental Protection Agency (SEPA

The SEPA ismandated to set environmental quality standards and ensure compliance with
pollution control. It is responsible for the implementation of environmental policies towards
protection, sustenance and development of the environment.

SEPA was established by astie No 10 of 1994 as amended by Edict No. 3 of 1997. Its objectives

include:

u Implementation of environmental policies towards protection, sustenance and

development of the environment.

u Identifying detecting and evolving environmental problems such asutiool
desertification, soil degradation, bush burning, indiscriminate felling of trees, protection

of water and air among others.

Sokoto State Local Government Area (LGAOGs)
Decree No 12, 1989 of the Federal Republic of Nigeria, vested the statutorpifiuoictefuse
management in the local council under its primary health care department. The LGAs being the
third tier of government also ensures economic planning and development of the communities
under their area of influence. The common interest of tbesenunities, traditional association

and administrative convenience of the communities is equally administered by the local

government councils.

1.5Applicable International Legal and Administrative Instruments
Some of the relevant international instruniseio which Nigeria is a signatory include:

U Convention Concerning the Protection of the World Cultural and Natural Heritage Sites
(World Heritage Convention) 1975;
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U United Nations Framework Convention on Climate Change (1992);

U African Convention on the Coesration of Nature and Natural Resources (1969);

U Convention on the Conservation of Migratory Species of Wild Animals (1979); and
U Agenda 21 United Nations Conference on Environment and Development.

1511Af DB6s Safeguard Policies and Procedures
15.1.2 Integrated Safeguard System (ISS)
African Development Bank has established an Integrated Safeguard System (ISS) for a

comprehensive project review and ensuring across the board perspective of environmental and
social linkages. The ISS comprises offfoamponents, that existed separately but with identifiable
operational weakness. The components include;
U Integrated Safeguard Policy Statement (ISPS)
U Operational Safeguards(OS)
U Environmental and Social Assessment Procedures (ESAPS)
U Environmental and &ial Impact Assessments (ESIAS)
Integrated Safeguard System (ISS) comprises five operational safeguards addressing the following
fields;
Environment
Involuntary Resettlement
Gender
Climate risk management and adaptation
Civil society engagement fraawork
Health
Integrated water Resources management

Agriculture and rural development

c: c: c: c: c: c: c: c: c:

Poverty reduction

The five specific Operational Safeguards are briefly described below:
Operational Safeguard 1 (OS 1)
This is the main safeguard that guides environment and social assessment as well as climate issues.

The safeguard governs the process of determining the environmental and social assessment
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requirements of a project. OS1 is designed to identify, assessaarat)e potential environmental
and social risks and impacts including climate change issues. More specifically, OS1 achieves the
following;

U Identify and assess risks and impacts,

Avoid and/or minimize, risks and impact,

Provide fors t a k e hparticppations 6

Ensure effective management of risks and impacts

Contribute to capacity building elements.

In the categorization requirements OS5 lare also considered as support safeguards.

[ - et e e

Environmental and Social Impact Assessments (ESIA) studies are edeota clearly defined
projects while Environmental and Social Management Framework (ESMF) is prepared for

programmes or plans with a multiplicity of uncertain projects.

Operational Safeguard 2(0OS 2)
This safeguard focuses on involuntary resettlements, land acquisition, population displacements
and requirements and compensation. It consolidates the policy commitment and requirements on

involuntary resettlements and incorporates improvements operatioeiafhess.

Operational Safeguards 3 (OS 3)
This safeguard is designed to govern biodiversity and ecosystem services for the conservation and
promotion of sustainable use of natural resources. Among the focus is on the integrated water

resources managemevhere commitments translated into operational requirements.

Operational Safeguard 4(0OS %

0S4 governs pollution prevention and control, hazardous materials and resource efficiently. It
covers a wide range of impacts arising from pollution, wasteshazdrdous materials and
particularly those under international conventions and regional standards. This also includes
greenhouse accounting. The OS4 principles sigpport OS1 described above.

Operational safeguard 5 (OS 5)

Labour conditions, health arghfety are a major concern in projects. The Bank therefore, has
established OS5 to address requirements concerning works conditions, rights and protection from

abuse and/or exploitation.
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1.6.Project Categorization
Project screening through OS1 and sugmbby OS15 leads to categorization of projects. The
project categories are guided by considered linkage levels as follows;

Category 1: Bank Operations Likely To Cause Significant Environmental and Social
Impacts

Category 1 projects are those that are likely to induce significant and/or irreversible adverse
environmental and/or social impacts, or to significantly affect environmental or social components
that the Bank or the borrowing country considers sensitm@eSoperations or other regional and
sector programme loans that have significant adverse environmental or social risks are deemed to
be Category 1. In some cases, projects are included in Category 1 because of their potential
cumulative impacts or the pmittial impacts of associated facilities.

Any project requiring a Ful/l Resettl ement Act
policy on involuntary resettlement is also deemed to be Category 1. Category 1 prograseche
operations or regionahd sector loans require a SESA, and Category 1 investment projects require
an ESIA, both leading to the preparation of an ESMP. For a project requiring a FRAP, the ESIA
includes, and if there are no other issues requiring assessment may be limitedstmighe
assessnmd needed to prepare the FRAP.

Category 2: Bank Operations Likely To Cause Less Adverse Environmental and Social
Impacts than Category 1.

Category 2 projects are likely to have detrimentalgitecific environmental and/or social impacts

that are less adverse than those of Category 1 projects. Likely impacts are few in number, site
specific, largely reversible, and readily minimized by applying appropriate management and
mitigation measures or incorporating intentionally recognized desitgria and standards. An
operation that involves resettlement activity for which an Abbreviated Resettlement Action Plan
(ARAP) is required under the ESAPs is classified as category 2.

Most programme based operations and regional or sector programmelésagned to finance a

set of subprojects approved and implemented by the borrower or client are included in this category
unless the nature, scale or sensitivity of the intended pipeline of subprojects involves either a high
level of environmental and sl risk or no such risk. Category 2 projects require an appropriate

level of environmental and social assessment (SESA for programme operations, investment loans,
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and some corporate loans, or ESIA for investment projects) tailored to the expectedhesviabn
and social risk so that the borrower can prepare and implement an adequate ESMP (for an
investment project) or ESMF (for a programme operation) to manage the environmental and social

ri sks of subprojects in compliance with the B

Category 3: Bank Operations with Negligible Adverse Environmental and Social Risks

Projects in this category do not directly or indirectly affect the environment adversely and are
unlikely to induce adverse social impacts. They do not require an envintadinaend social
assessment. Beyond categorization, no action is required. Nonetheless, to design a Category 3
project properly, it may be necessary to carry out gender analysis, institutional analysis, or other
studies on specific, critical social consiaiions to anticipate and manage unintended inspact

the affected communities.

Category 4: Bank operations involving lending to financial intermediaries

Projects in this category involve Bank lending to financial intermediaries tHahdror invest in
subprojects that may produce adverse environmental and social impacts. Financial intermediaries
include banks, insurance, reinsurance and leasing companies, microfinance providers, private
equity funds and i nvest ment ddrprovidesequityhfinancetos e t h
their clients. Financial intermediaries also include private or public sector companies that receive
corporate loans or loans for investment plans from the Bank that are used to finance a set of
subprojects. Financial intermiary subprojects equivalent to Category 1 and Category 2 are
subject to the relevant OS requirements, as if they were directly financed Category 1 or Category
2 projects. However, if a client will use a Bank corporate loan to financerisiginvestment

projects known at the time of loan approval, the loan can be considered Category 1.

1.6.1.1Key Environmental and Social Components

While assessment contents depend on the nature and scope of the project, plan or programme,
there are typical environmeaitand social components in the human and natural environments that
should be considered.

1.6.1.2Human Environment

The components to consider in the human environment include the elements and characteristics of
the social, cultural and economic enviramts as well as infrastructures and services and land use

patterns in the project area and its zone of influence.
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(i) Under the social environment, the proponent must consider issues related to: population,
gender, health, civil society, and societal feavork.

(i) Under the cultural environment, consideration should be given to issues such as: cultural
heritage, customs and traditions, traditional activities, fundamental values, religious and/or
ancestral beliefs, ethnic dialects, leisure, etc.; rigdtwese of natural resources related to cultural
practices (religious sacrifices, traditional medication, etc.); Cultural factors contributing to
excluding some groups from development benefits; Major concerns, opinions, interests, and
aspirations of locapopulations; Environmental problem awareness, attitude towards nature;
architectural, archaeological and landscape heritage, as well as any other heritage element
protected or not by laws or regulations.

(iif) Under economic environment, issues to considelude major economic activities at the local

and regional levels and growth trends; right, use and dependence on renewable natural resources;
inequality patterns, economic differences and poverty determinants; Working conditions and
employment situatio in the region; infrastructure andgees; and land use patterns.

1.6.1.3Natural Environment

The components to consider in the natural environment include:

(i) Climate, weather conditions and air quality and regional conditions (microclimate; meso

cd i mate or macroclimate), emphasizing aspects
(i) Geology, topography and soil issue the local and regional levels, emphasizing vulnerable or
problematic aspects of land and soils, as well as topographic chigtaxsterhich may be modified

by the project.

(iif) Water and hydrologic cycle including surface water, ground water;steae waters, coastal
shores and seas.

(iv) Ecosystem types, functions, protected areas and sensitive zones, integrity, interactions
conservation and protection measures.

(v) Vegetation types, characteristics, biodiversity, threats, conservation and protection measures.
(vi) Wildlife biodiversity ecological and behavioural characteristics, threats, conservation and
protection meases.

1.6.1.4Environment and Social Impact Assessments

The following provides a summary of the objectives of an ESIA in accordance with the AfDB

guidelines; it presents the scope of work to be carried out and the key tasks to be undertaken during
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the stug. Major tasks that shall be highlighted in this section because of their importance in the
preparation of an ESIA include among others.

(i) Describing the proposed project by providing a synthetic description of the project relevant
components and prederg plans, maps, figures and tables.

(i) Identifying the policy, legal and administrative framework relevant to the project.

(i) Defining and justifying the project study area for the assessment of environmental and social
impacts.

(iv) Describing ad analyzing the physical, biological and human environment conditions in the
study area before project implementation. This analysis shall include the interrelations between
environmental and social components and the importance that the society amibpatations

attach to these components, in order to identify the environmental and social components of high
value or representing a particular interest.

(v) Presenting and analyzing alternatives to
option, by identifying and comparing the alternatives on the basis of technical, economic,
environmental and social criteria.

(vi) Identifying and assessingotential importance of beneficial and adverse environmental and
social, direct and indirect, short and letegm, temporary and permanent impacts for the selected
alternative on the basis of a rigorous method.

(vii) Defining appropriate mitigation/enheement measures to prevent, minimize, mitigate, or
compensate for adverse impacts or to enhance the project environmental and social benefits,
including responsibilities and associated costs.

(viii) Developing an environmental and social monitoring prograncluding indicators,
institutional responsibilities and associated costs.

(ix) Preparing a resettlement plan, if required.

(x) Carrying out consultations with primary and secondary stakeholders in order to obtain their
views on and preoccupations abahe project. These consultations shall occur during the
preparation of the ESIA Report to identify key environmental and social issues and impacts, and
after completion of the draft ESIA Report to obtain comments from stakeholders on the proposed
mitigation/enhancement measures.

(xi) Preparing an Environmental and Social Management Plan (ESMP). This management plan

shall be presented as a distinct document from the ESIA Report.
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1.6.1.5AfDB Guidelines on Cooperation with Civil Society Organization

The AfDB considers the African civil society as a primary stakeholder and help to enhance
transparency and accountability due to the need to change information disclosure policies and
enhance participation of stakeholders in the bank operations. Theasgty includes groups
suchasthe;negover nment al Organization (NGOO6s), comi
peopl eds organizati on, trade uni ons and rel |
organizations are central to the banks efforts fgement the participatory approaches especially

in reaching to the poor people and women which are the priority target groups who have little
influence and control over decisions and actions that affect their lives.

Africa Development Bank (AfDB) has adepl an integrated approach to environmental
assessment in the -salled Integrated Environmental and Social Impact Assessment (IESIA)

gui delines. The Guidelines6 major objective I
consider crossutting hemes while assessing the environmental and social impacts of a project.

The IESIA Guidelines assist in the project design, as many potential adverse impacts can be
avoided or mitigated by modifying or adding certain project components to the initial.dEisey

also provide guidance on how to adequately consider-ctdgag themes in both the preparation

and assessment phases. The ecossng themes prioritized by the Bank are the following:
poverty, environment, population, gender and participatioraddition, the Bank has recently

adopted health priorities that are transversal issues by nature: HIV/AIDS and Malaria control.
Consequently, health outcomes are also considered as acgtiisg theme in the IESIA
Guidelines. There are several openadioprinciples discussed in the guidelines;

(i) Gaining and providing information: The bank is expected to make available information to the
public and also draw knowledge, information from them. The regional member country authorities

are expectedtobee sponsi ve to the civil societiesd req
programmes and projects,

(ii) Involvement of the civil society organizations (CSO) in policy making: The bank collaborates

with the civil society organizations and the @l member country to factor in the interest of the
stakeholders in both policy and project activities. The bank takes deliberate measures to remove
barriers such as gender biases and other inequalities to allow effective participation,

(i) CivilSociet y Partici pation in operation: It ds the
to give responsibility to the CSO in programs financed by the bank loans,
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(iv) To foster effective CSO involvement the AfDB request the regional member country to
provideinstitutional support to CSO for capacity building purposes,

(v) The AfDB remains optimistic and committed to effective engagement with the CSO in the
future.

1.6.1.6AfDB Policy on Poverty Reduction

Poverty is not limited to the lack of the physicadaerces for development but also rooted in the
inability of poor people to influence forces and decisions that shape their lives. AfDB considers
the empowering of the poor people to actively participate in the development interventions for
sustainable povey reduction. The main objective of this policy is to provide a framework for
action by putting poverty reduction at the centre of bank lending@amtendingactivities for the
regional member country.

There are several guiding principles highlightedhe policy. These include:

() The bank focuses in the analysis of incidences astteth causes of poverty in Africa and
these consequently results in formulation of policies and intervention mechanisms;

(i) Support for national capacity building,gmnotion of participatory approach, development on

the new forms of partnership and establishment of poverty monitoring systems;

(ii) Internal policy coherence to strengthen the existing sector policy and fill gaps in specific areas
from poverty reduction

(iv) Requires a strong partnership that facilitates the consistence between the bank poverty policy
and poverty reduction strategies;

(v) Handles the new conceptual framework that expands the concept of poverty beyond income
measures and its causes; addresses the economic aedom@mic causes of poverty;
1.6.1.7Operational Safeguard (OS) Triggered and Project Categorization

Sokoto $ate entrepreneurship centredl trigger the entire (OS -b) Operational Safeguards in
the AfDBO6s |1 SS, although to varying degrees.
Thereforethis project requires an appropriate level of environmental and social assessment, ESIA,
tailored to the expeéed environmental and social risk so that the borrower can prepare and
implement an adequate ESMP to manage the environmental and social risks of subprojects in
complince with the Bankdés safeguards.

Sokoto State Ministry of Environment
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The NigerianConstitution allows States to make legislations, laws and edicts on the Environment.
The FEPA Amended Act No. 58 of 1988 also recommends the setting up of State Eaatainm
Protection Agencies (SEBAO participate in regulating the consequences oéptaievelopment
on the environment inhte i r area of $ uhus Isavki the trasmomsibility SdE P A 6
environmental protection at the state level within theitest The functions of the SER#clude:

U Routine liaison and ensuring effective harmonaratvith the FMEnv in order to achieve

the objectives of the National Policy on the Environment;

U Co-operate with FMEnv and other relevant National Directorates/Agencies in the

promotion of environmental education;

U Be responsible for monitoring compliancéwwaste management standards;

U Monitor the implementation of the EIA and the Environmental Audit Report (EAR)
guidelines and procedures on all developments policies and projects within the State.
In accordance with the provisions of Section 24 of FEPAS8cof 1988 (Cap 131 LFN 1990),
State Environmental Protigen Agency was formed in Soko®tate. The State Environmental
protection Agency and Ministry of Environment are important stakeholders in the proposed

project.

Specifically, this Ministry was seip to protect and develop the general environment of the State.
Other duties as outlined include:
U Monitor the Implementation of ESMRypiidelines and procedures on all developmental

projects in the State;

U Monitor and regulate disposal of solid, gaseous,ligitd wastes from facilities; Monitor

air, water, land and soil in the State to determine pollution levels; and

U Establish penalties for persons obstructing personnel of the ministry in the performance of

their duties.
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CHAPTER TWO : PROJECT DESCRIPTION
2.1 Project Description
Sokoto State Gvernmend glrive to ensure access $kills acquisition and entrepreneurship
education byhe citizenf the State as well as teenphasis by the National Council on Education
(NCE) on popularization of Innovation tmprises Institutions (IEIS) is a pointer need and
importance of establishing entrepreneursdpcatiorcenters across the state.
Based on thexisting arrangement, the Sokddtate Government is to providiee appropriate
project sitesand secure alpermits for the smooth executiof the projectwhile AfDB is to

provide the technical expertise afushdingfor the implementationf the entire project.

Thejustificationwould be to establisthecentres in the Staia order to facilitatehe elimination

of povertythrough thepromotion of skills acquisitionand job creation.

It is part of the project planning thather schools and institutions within the catchment areas will
alsoparticipate irtraining atthe centreswhile the State Governmentill also scale up the project

by establishing similar Entrepreneurship Centres in areas not covered by the project.

TRADE SUBJECTS

The National Policy on Education in Nigeria (2004) mandated that every child should
study at least one trade subject together with the core subject for WAEC and NECO. The
Students are to choose from the (35) trade subjects among which are:-

+#+Air Conditioning and Refrigeration

#+Auto Electrical Work

% Auto Mechanical Work

4+ Block laying, Brick laying and Concreting Work
#+Carpentry and Joinery
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AUTO MECHANICAL WORK

RN L - "

COMPUTER/GSM REPAIRS & WOODWORKING WORKS
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FASHION DESIGN WORKSHOP
- l‘ 5 ;

ELECTRICAL AND ELECTRONICS WORKSHOP

x Catering Craft Practice
x Cosmetology

x Dyeing and Bleaching
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x Electrical Installation and Maintenance Works
x Fisheries

x  GSM Phone Maintenance and Repair

x Garment Making

x Leather Goods Manufacturing and Repairs

x Machine Woodworking

x Marketing

x Painting and Decoration

x Photography

x  Plumbing and Pipe Fitting

x  Printing Craft Practice

x Welding and Fabrication Engineering Craft Practice

Thus, the establishment of Entrepreneurship Centres that will cater for the trade subjects is a
welcome development and will go a long way in preparing the students to-beliself after

graduation.
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L A . A

TARGETED JOBS TO BE CREATED

Blectrical and Electromics
Faszhion Designers

Auto Mechanics

Carpenters

Fish Farming

Catering Crafts

Cosmetics Producers

GEM Mzintenanee znd Repairers
Leather Goods Manufacturers
Plumbers

Photographers
Welders and Fabricators
Marksters
Painters and Decorators
Printers

Poultry Farming

Livestock Farming

# The targeted jobs in the project are currently more
attractive and very prone to employment opportunities as
evidently suggested and established through consultations
with major stake-holders in both formal and non-formal

sectors.

13,000 Jobs
20,000 [obs
17,000 Jobs
13,000 Jobs
13,000 Jobs
21000 Jobs
20,000 Jobs
13,000 Jobs
13,000 Jobs
22,000 Jobs
13,000  Jobs
15000 Jobs
3,000 [Jobs
5000 Jobs
5000 Jobs
25000 Jobs
26000 Jobs
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PERCENTAGE OF THE MOST VULNERABLE GROUPS TO SECURE JOBS
WHEN THE PROJECT IS EXECUTED

#Poor Orphans 3%
#=Poar Youths 10%
#=Poar Divorcees 5%
»Poor Orphans Mathers %
#Poar Local Teachers 4%
»Poor Old Age 2%
Total = 303%

Girl-Child

# In the projectimplementation, Girl-Child will be given

top most priority, as the Education of the Girl-Child is still

not wholly embrace by some of the communities in the

state.

# Consequently, significant percentage of the
beneficiaries (about 30%) will be girls.

The Project hakur broad componentss follows
Component I Construction and Equipping of the Entrepreneurship Centres
This includes activities such as:
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I.  Identifying Schools for rehabilitation, renovation and equipping.

ii.  Expansion of learning Centres and improvement of facilities for apeeed education.

iii.  School environment be provided (e.g. more female teachers) with the determination of
these activities are in line with the project to establish entrepreneurship centres and provide
conducive learning atmosphere so as to promote andirsusteovations for skills

acquisition.

AIRIAL VIEW OF ULTRAMODERN ENTREPRENEURSHIP CEN’

AERIAL 3D VIEW —“ )
A
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SIDE VIEW OF THE ENTREPRENEURSHIP CENTRE

Component 2- Strengthening human capacity

The muchneeded manpower to implement the project wiktoengtheadfor the implementation

of the project. This includes activities such as:

U Training to teachers imodern vocational facilities.
U Training of teachers iantrepreneurship educatitmwardssocio-economic development.

U Capacity building training for staff of the project management unit.
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Component 3i Strengthening System oSecondary and Higher Education

U Support the development/Strengthening of enabling policy legislationeguithtions for

secondary and higher education.
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U Provide technical assistance and capacity building for staff of relpuatit institutions
(StatePolytechnic, State University and State College of Education.
U Provide enabling environment and relevamtentives to learning centres as well as

traditionalinstitutions.

Implementation Capacity

The Stxte through the Ministry of Basicand Secondary Edusstion has implementsd 2 number of donor fus
* EGRA

*  EMIS Capacity building

* Nigeria Partnership for Education Project[NIPEP) [Supported By World Bank)
* Donation of Grant to poor Girlsparent

*  EMIS Capacity building

* United nation international children fund [UNICEF)
* Conditional cash transfer

* Conduct of Annual School Census

Implementation Capacity Cont.....

» UNFFA
= School Health Education Programme [SHEP).

# British Council.
= International Inspiration Programme (I1IP).

» Action Aids.
= S5chool Based Management Committee (SBMC)
# The experience gathered in the implementation of the previous

programmes, will go a long way in strengthening the implementation of the
project.
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Component 41 Project Management

U Monitoring and Evaluation
U Personnel Management

Financing Information

* Total Project Amount will cost USD 27.5 Million

And the Project Implementation Period is for

Four (4] Years from the date of Project Effectiveness.

Implementation Capacity

The Stzte throush the Ministry of Basicand Secondary Educstion has implementsd 2 number of doner :
= EGRA

*  EMIS Capacity building

* MNigeria Partnership for Education Project(NIPEF) [Supported By World Banld
= Donation of Grant to poor Girlsparent

*  EMIS Capacity building

* United nation international children fund [UNICEF)
* Conditional cach transfer

*  Conduct of Annual School Census

55



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

Implementation Capacity Cont.....

» UNFFA
= School Health Education Programme (SHEP).

# British Council.

= International Inspiration Programme (I11P).

» Action Aids

= School Based Management Committee (SBMC)

» The experience gathered in the implementation of the previous
programmes, will go a long way in strengthening the implementation of the
project.

2.1.2Project Locations
Sokoto State is situated in the Nowfestern part of Nigeria. It is located between latitudes 11°

300 to 13 Ath@@&sN4d&n @ 0B 6 taty share AomméndaubdariesTwitre S
the republic of Niger to the Nt and West, Zamfara State to the East and Kebbi State to the
South.The proposed sites for the Centres are located in Wamakko Town, Isa Town and Sokoto
Town, all of which are within of Sokoto State. The sizes of the lands are approximately 10 hectares
eah.

In this regard, the State Government intends to establish one of the centres in the Eastern Senatorial
Zone at Government Secondary School Isa in Isa Local Government Area, while that of the
Western Zone is to be situated at GDSS Tambuwal, in Tamhkwoeal Government Area of the

State. The entrepreneurship and skills acquisition centre to be established in the Central Zone will
be situated at Sultan Abubakar College, Sokoto, in Sokoto South Local Government Area.

Similarly, each of Sokoto State Polgtaic, State College of Education and Sokoto State
University will house one Entrepreneurship Education Center.
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The entrepreneurship centres will be located at six centres across Sokoto State as summarized

below:

Table2.1: Summary of project location information

S/No | Institution Location Geo location Geo location LGA

(northing) (easting)

1. Sokoto  Statg kasarawa |15 6 6 3 3|5° 16 2 5 0| Wamakko
University

2. Umar Ali | Gwiwa 13°020020 N | 5°08%60 E Wamakko
Shinkafi
Polytechnic

3. Shehu Shagal Farfaru 159 . 6 7/0091 3. 1 7| Wamakko
College of
Education

4. Sultan Minanata |13°0 3. 0 5|00%1 3 . 6 3| Sokoto South
Abubakar
College

5. Government | Tambuwal | 129258 4 0 N 4°5085%0 E Tambuwal
Day Secondary
School,

6. Government | Isa 13’1258 0 N 6°08%10 E Isa
Secondary
School,

Sokoto State University, located in Sokoto state along Selaga High way. It was establish in
2009, at Kasarawa district of Wammako Local Government Altsacentral Geographic
coordinatess 12°5 6 6 3 3 0 N 1ar2dbhé@Fpography of the area is generally flat with few

undulations over large areas.
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ENTREPRENEURSHIP EDUCATION DEVELOPMENT CENTRE IN SOKOTO STATE UNIVERSITY
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Figure 2. 1: Location of the project site atSokoto State University.

Shehu Shagari College of Education
Shehu Shagari College of Educati@nlocated in Sokotaown, along Birnin Kebbi Road, at

Farfaru District of Wamako Local government Area of the State. It was establish in 1970 and has

central Geographic coordinatds 12°596460 N a ¥13d160 E=The topogaphy of the area is

generally flat with few undulations over large areas.

58



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

»

Nigeria

o

Gwadabawa

Sokoto State s3] y Badow Ra

BypeDiagmdl | {
Ly Schv

Wamakko

1
Gumwwra
Gargasio

1 Gl Ak

Dange Shuni

Tuntube.Tsefe

Guiws,
Shar

Wamakko

1:10,000

VOCATION AND ENTREPRENEURSHIP EDUCATION CENTRE PROJECT AT SHEHU SHAGARI COLLEGE OF EDUCATION SOKOTO

Legend
« Settlement-points
1 Churches

Waste Collection

43 Health Facilities
G Mosques

= Schools

T4 Markets

- Airport
Watercourse

— Trunk
s Tertiary
== Secondary

Primary
Path

B Grass
Airport area
Airport runway
Water-bodies

B study Area

Buildings

Figure 2.2: Location of the project site in Shehu Shagari College of Education.

Umar Ali ShinkafiPolytechnids located in Sokoto Statcated aGwiwa, district of Wamako
Local government Area of the State. It was establish in 2002 and has deatrgtaphic

coordinatess 130220 N

undulations over large areas

a°a8db60 EThe topography of the area is generally flat witw f
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Figure 2.3: Location of the project site in Umar Ali Shinkafi Polytechnic.
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SULTAN ABUBAKAR COLLEGE AND SOKOTO COLLEGE ( ¥ SOKOTO T " COLLEGE)
JOINT VOCATION AND ENTREPRENEURSHIP DEVELOPMENT CENTRE

Wamakko

Arwitla

1:10,000

Figure 2.4: Location of the project site in Sultan Abubakar College

Government Day Secondary Schololcated in Sokoto State, locatedGitlan Dare district of

Tambuwal Local government Area of the State. It has central Geographic coordinates is
12258 4 0N 5088 E4 The topography of the area i s (ge
large areas

Government Secondary Schololcated in Sokoto State, locatedsa in IsaLocal government

Area of the State. It has central Geographic coordinatd$’ik2 58 0 N  @8Mdo E6 The

topography of the area is generally flat with few undulations @rgelareas.
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Plate A.1: Showing Sokoto State University School Gate
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Plate A.2: Showing Sultan Abubakar Entrance Gate
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VOCATION/ENTREPRENEURSHIP EDUCATION CENTRE AT UMAR ALI SHINKAFI POLYTECHNIC SOKOTO
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Figure 2.5. Google Earthimages of the Propose locations.

64



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

SULTAN ABUBAKAR COLLEGE AND SOKOTO SCIENCE COLLEGE (FORMERLY SOKOTO TEACHERS' COLLEGE) JOINT
VOCATION AND ENTREPRENEURSHIP DEVELOPMENT CENTRE
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Figure 2.6. Google Earth images of the Propose locations

213The projectds Direct Area of Influence
The projectds direct area of infl uttabmaybe s, by
affected directly by any impact resulting from implementation of the proposed prdjethe
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context of biephysical and ecological environmental imgadhis area can be defined as the
premises of the proposeéntresand all areas locatatbt more tharive hundredmetres (50)

radius from it. Interms of sorcéec onomi ¢ i mpacts, the projectos
restricted to the enti@ommunitiesvithin Wammakoe Sokoto Southlsa townand parts obogon

Daji in Tambuwal LockGovernment Areas.

214The projectds Extended Area of influence
The projectods extended a Wanmakkotawh SarkmZdmiagleac e i n
town and Tambuwaltown, while theextendedsocioeconomic area of influence comprises of
Waméko LGA, Sokoto SouthGA andTambuwalLGA of Sokoto State.

2.3 SCOPE OF WORKS
The proposed project involves the following broad key activities:
U Project Design

U Permittingand licensing including this ESMP
U Site Preparation

U Civil construction

U Installationof machineries

U Commissioning of theentres

U Demobilization from construction

U Operational activities
2.4 ACTIVITIES WITHIN PROJECT PHASES

2.4.1 Preconstruction activities
Preconstruction activities for this projettroadly include feasibility/technical degn and

environmental planning.
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2.4.2 Construction Phase

2.4.2.1 Site Preparation

The Construction Phase of this project will begin with surveying and clearing of the proposed
lands. This may involveprovision of additional fill material for improvement of the kbying
sections of the land through provision of naturally occurring lateritic material as fill.

2.4.2.2 Civil and Steel Structures

The civil and steel structure necessary for the realization of the proposed project includes the
following works:

Foundations of thblocks of building

Warehouse$or Storage ofjoods.

Stairs access, walkways, roofing, siding, and railings.

Access pldbrms and support for equipment.

c: c: c: c: c:

Other ancillary facilities incde: Administrative building, dcker-room,
maintenance and vocational trainimgrkshops,generator room, anteen,gate
housecar park, drainage andoad infrastructureas well as land scam.

2.4.2.2.1 Project Design Criteria

The design stage of all projects is of great significance to the operations, lifespan and integrity of
infrastrudures to be installed. Tleet r uct ur es and an c-fot-pluarrpyo sfeadc.i | T ht
implies that the design amdaterials from which they are fabricated shall be of high standard and
industry specified quality that will meet expected/ designed purpose. Failure to consider detailed
design criteria could ultimately result in significant failafepart or all the buildings, leading to
incidents and injuries to occupants, loss of asset®eruwpationahazards Therefore, to ensure

that proper construction is undertaken, the following design critr@uld be taken into
consideration during thexecution othis project

U Location compatibility;

U Proposed population density and pressure on facilities;
U Safety and environmental safeguard measures;

U Improved indoor air quality;

U Low maintenance; ancbst efficiency.
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2.4.2.2.3 Facilities

These willinclude all foundation works, paving, columns, imsa tile, masonry, plaster and
ceilings, finishing work, painting, flooring and walls, plumbing, air conditioning as well as all
works necessary for the operation of buildings.

The assumptions for thestimation of the surfaces of the buildings that will receive the peeso

is as presented in table 2.2 andr2§pectively.

Figure 2.7: Floor plan layout of proposel entrepreneurship centres
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2.4.2.2.5 Sewage
The sewage of the entire platform against precipitation or rainwater will be via a network of water

collection channels which will surround the storage halls. These channels will be connected to an
underground pipeline system that connects to a cesspodiuffding and storage, the downspouts
are provided on the roofs to collect water. The threshold side must be at a level higher than that of

the sewerage system with a minimum slope of 3%.

2.4.2.2.6 Roads and Parking

A road network is required for theavement oimotorvehicles.

2.4.2.2.9 Firefighting plan

The objectives of firefighting plan for the proposed project are:
I. To define the general philosophy for application of Active Fire Protection (AFP) and

Passive Fire Protection (PFP).
ii. To define areas ere passive fire protection is required.
iii. To establish criteria to be used for deciding which equipmentheds protected by
AFP and/or PFP in the areas where it is required;
iv. To define type of fire against which they have to be protected and requir&tiibn of
protection and
v. To clearly delineate a muster point
2.4.3. Operational Activities
Operational phase of the project will succeed the construction phase and would be characterized
by installation ofequipmend androutinemaintenance.
2.5 GENERAL
2.5.1Estimated Project Workforce
In the construction phase, the proposed project will directly employ adighty skilled
professionals as well as ab@hundred to twdwundred unskilled employees; in the operational
phase, the project will empl@pout twenty20) skilled professionals and abarte hundre100)
unskilled workergper project site.
However, during employee recruitment, priority will be given to qualiiedsons from the host
community, followed by those from nearby communities. This will be in accordance with a Local
Content Plan to be designed by the contractor and vetted by, Federal Ministry of Environment and

Sokoto State Ministry of Environment. Thecal Content Plan will ensure that whenever possible
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qualified skilled and nosskilled positions are reserved strictly for people from the project host
communities and that ethe-job training is made an integral part of the recruitment policy of the

contactor.

2.5.2Land Requirement

The total land requirement for this project is 10.0 hectaash for a centrefor current
development and future possible expansion which will be a subject of an&tliér Eeport.

The government of Sokoto State, as a fofmencouragement, provided the-i€ctare parcel of

landeach for the construction of the centres.

2.5.3 Corporate Social Responsibility (CSR)
As part of its Corporate Social Responsibility (CS&jrter Consultantsasset out its broad

objectives on its corporate social responsibility in a Memorandum of Understanding (MOU) that
will be signed with the Host Community in the project area in relation to its peaceful co
existence with the community.

During its operationsvithin the Host CommunityCarter Consultantgo the best of its abilities,
having due regard to compliance with its internal policies and projections, endeavour to:

I. Embark on corporate social responsibility projects that will have positipaanon the
members of the Host Community particularly in areas such as educational assistance, social
development, entrepreneurtedining, and infrastructural development.

il. Provide employment opportunities for the indigenes of the Host Contyrsuriject to
availability of positions and adequate professional and technical qualification of such indigenes.
iii. Perform any other acts or projects which in its opinion will be beneficial to the Host
Community.

However, nothing in the abovegwisions shall oblige the company to execute any of the above
mentioned intervention CSR projects within a particular timeframe and such projects will be

executed at any time during the operational phase of the Company.

2.6 DECOMMISSIONING PHASE
The desig life of the proposedntrepreneur centresill be 25 years depenthg on proper

maintenance. Therefore, it is unlikely that temtresvould be decommissionesrly. In future,

the centres may even bpgraded or rehabilitaterd this is found to be necessary. However, should
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decommissioning bedecided in the long run, the general good practice guidelines for
decommissioning of infrastructure as well as the existing environmental legislation of the time
would gude appropriatelecommissioning

Nonethelessat the end of the construction phase the construction area will be rehabilitated

according to recommended plans before abandonment.

2.7 PROJECT IMPLEMENTATION SCHEDULE

The Gantt chart of figure 2i8 selfexplanatory and briefly summarizes the project scheduling.
According to the proposed schedule, preconstruction phase of the proposed project will last for
twelvemonths, i.e., frondune202l to May 2022, culminating with obtaining all relevant peits
including building development permit, environmental permit, etc.

The construction phase, which will include physical building construction activities and
developing related infrastructure as well as installatiorvawfational trainingequipment and
accessories, isxpected to begin idune2022 and lasts foanother twelvenonths.

The operational phase of the project during which operations and periodic buildwmgcatidnal
training workshopsnaintenance activities will be carried out i©ieduledto commence iduly

2023and lasts for at leaswenty-five years.
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Preconstruction
activities, including
site acquisitiorcentre
design,
permits/approvals

2. Construction of buildings and associated
structures

3. Installation ofpower toolsequipment and testinning

4. Demobilization from construction site

5. Operations and periodic maintenance

Figure 2.8: Project implementation schedule

72



Final ESMP Report for the Establishment of Vocational & Entrepreneurship CentresSiokoto State

2.8VALUE OF THE PROJECT

The proposed project cost includése costs offeasibility/technical studies and SEIP/,
mobilization and construction activities as well as installation of associated equipment.

The project intends to emplpylirectly and indirectly,over two hundred people in both its
constructional and operational phases. Pyiasill be given to qualifed persons from the host
community, followed by those from nearby communities. The project would also contribute an
overall net positive economic benefit to the nation when its overall potentials for boosting socio

economic activities in the country arensadered.

2.9ENVISAGED SUSTAINABILITY

For any form of development to be environmentally sustainable, it should give due retierd to
likely environmentalimpads of the proposed activities. It should incorporate mitigation and
enhancement measures thdt lgad to preservation of the existing project environment.

The proposed project shall therefore be undertaken accordiag emvironmentally sound
industry practicewhichemploys standard and timeested desigs standard construction methods,
and sandardoperational procedures and fully trainegialified and environmentally conscious
personnel. The environmental sustainability of the projethaseforebased on the following

specific considerations:

U Timetested standard engineering designs whigh improve the life cycle costs,

environmental performance and project economics;

U All other works shll follow standard and environmentally sound construction methods so
as to keep disruption to the environment at acceptable levels;

U The use of bestvailable technology and effective waste managemeiitlsh carried out

to enhance environmental protection;

U Project managementalhbe carried out by fully trained and qualified personnel who are

conversant with general HSE guidelines;

U Environmental suainability of the project is predicated on the fact that not much
interference is expected with the physical setting of the project area as a result of the

project, because the project site has been acquired from existing lands which had already
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been cleeed for farming activities. In additioradequate Environmental and Social
Management Plan, 3MP, is to be put in placeo ensure minimum environmental
disruption and mitigation of significant negative environmental impagtsgood
housekeeping practice Walso be maintained and the contractor and other stakeholders

are expected to implement all the measures stipulated irSiie E

Envisaged economic sustainability of the project is based on the economic feasibility study
conducted for the project, whickhows a potentially high return on investment. Social
sustainability of the project is hinged on the policy of ensuring cordial relationship with
stakeholders and communities by the contractor and the proponent through consultation
throughout the varioushases of the project. It has also been planned that local people will be
given priority in terms of employment in the construction phase.

To further strengthen the social sustainability of the project, a Grievance Redress Mechanism
(GRM) shall also be delaped and deployed as part of th&MEP.

2.10PROJECT LIFE SPAN
It is expected that the proposedtrepreneurship and vocational centkds remain operational,

viable and sustained with periodic maintenance by the proponent for at leastfinepiars
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CHAPTER THREE : ENVIRONMENTAL BASELINE CONDITION

A generalescription of thenethodology employed and teavironmentatiata generated during
the field work as well as the environmentahditions around the project area is présdin the

following subsections

3.1 METHODOLOGY FOR FIELD WORK

In order to effectively chaaderize the bio-physical environment of thgudy aea,a wet season
field daa gathering exercise wasapproved by Federal Ministry of Environmefite field work
wascaried from the 2"to 26" of September 202T.he specificobjedivesof the field sampling
were to:
U Determinetheambient air qudity andnoiselevel of the study area;
U Determine the physio-chemical and microbiological chaacteristics of the sal within the
study area;
U Determine the physico-chemical and biological chaaderistics of groundwater within
thestudy area;
U Determinethevegetation chaacteristicsof thearea; and
U Estadishthesodo-ecaiomic andhedth status of the host @mmunities in theproject area

3.1.2Soils Sampling
Surface soil was investigated through visual observation and sampling. Composite soil samples

were obtained from designated sampling pointfour (4) locations on the project sgeHand

Auger of uniform cross sectionas used to ensure that reproducible composite soil samples were
collected from depths of-05cm and 180cm. This ensured high quality representative data
collection. Surface litter of udecomposed plant materials were removed to ensure that
uncontaminate soil samples were collected. Soil samples were collected in appropriately labeled
and sealed polythene bags.

Samples for microbiological analysis were collected in sterile McCarthey bottles and kept under
4°C in a refrigerated container (cooler). Sarsglar physicechemical analysis were aiiried in a
dustfree environment while those for microbiological analysis were stored-peicieed container

in the field and transferred to the refrigerator %.4Physicechemical analysis of soil samples

were @rried out using the analytical methods recommended by defunct. FEPA
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3.1.3Soil Organisms
Tulgren and Floatation methods were used for the extraction of soil organisms. Surface soil

macroscopic organisms from leaf or top soil were picked with forceppreserved in 4%
Formalin prior to identification with Edmonson (1959), Pennak (1978) and Species Diversity
Index (Margalef 1975).

3.1.4Water Quality and Hydro -biological Studies
In-situ measurements for pH, temperature, conductivity and dissolved oxygencenducted

with Pye Unicam meter in the field. For other physiochemical analysis, duplicate water samples
were collected in two -litre plastic containers, labeled and stored in an insulated refrigerated
container and later analyzed in the laboratolgoeding to Lind (1979) and APHA (1985). All
samples for laboratory analysis wél@wvn from Sokototo Giolee Laboratoryn Rivers State,

Port Harcourfor Analysis within 24 hours.

3.1.5Microbiological Studies
Water samples for microbiological studigsre collected in 100ml plastic containers which were

covered with Aluminum foil and kept in igol container prior to culturing in the laboratory. The

water was then analyzed for coliforms using the multiple tube fermentation technique. EC broth
was themedium used and MPN Index was determined with MPN Table. The heterotrophic count
was determined using the Plate Count Agar upon which aliquots of 0.5ml of serially diluted

samples were plated.

3.1.6Air Quality and Noise Level Studies
3.1.61 Air Quality
The air pollutants from industrial activities that are of greatest concern are Sulphur Oxides (SOx),

Nitrogen Oxides (NOXx), Particulate Matter (PM), Hydrocarbon (HC) gases, Voltganic
Compounds (VOCs), Carbondioxide and Carbon Monoxide (CO).

For theproposed project, air quality characteristics were monitoregdun (4) centreson the
proposed sitefor the project. The results are tabulated able 3.9
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Plate A.3: Soil Samplingand Air quality /Noiselevel measurements

3.16.2 Sample Handling/Preservation and Transportation

After sampling, each sample was propddpeled arranged and preserved. The sample label
contained the following information:

Sample Code/1.D

Name and Location of Site;
Dateand Time of Sampling;
Name and Signature of Sampler;
Type of Sample, and

Type of Preservative used.

[t et anH A et SN et N ]

3.16.3Chain of Custody Management
All samples collected on site were recorded in a field notebook or field log. Inventory of samples

collected and all necessary information including parameters to analyse, type of sample, date of

sampling, etc were recorded in the chain of custody form.

3.1.6.4Quality Assurance/ Quality Control
In order to ensure the integrity of collected samples, the following measures were taken to avoid
cross contamination, deterioration and pollution of samples from the point of collection on the site
till the collaion of the laboratory results.
0 It was ensured that the samples collected were representative of the materials to be
examined by collecting adequate volumes and from points of target as determined;
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U It was easured that there was no contamination or ecostamination of the samples or
equipment by keeping all materials in contamirfae¢ spaces and decontaminating
equipment ifbetween sampling stations witinety-five (95) Percent Ethanol,

U It was esuredthat adequate volumes of samplegere collected for laboratory
examinations;

U All samples were collected with the appropriate containers and preservatives;

U All field observations and data were captured and logged in the field logs as timely as
required;

U All samples were timely, properly and completiglgntified/coded;

U All samples were duly preservedarcool box fitted with frozen ice packs and delivered
to the laboratory same day of collection; and

U All samples were properly analyzed in line with required methods and standards.

3.16.5Analytical Methods

Samples cdleded from the field were andysedin Giolee labaatory, an FMEnv Accredited
labaatory locaedin Port Harcout, Rivers State, Nigeria. The methodspreseniedin Table 3.1
were employed in the sanplesandyses. Also shovn on the tale are the equipment detection
limits for the dff erent parameters andyzed

Table 3.1: Laboratory Analytical Methods

Parametersfor Water Analvsis M ethods Detedion L imits
Temperatue(°C) APHA 2110B -

Ph APHA 4500H'B -
Turbidity (NTU) APHA 2130B 1.0
Salinity (ma/l) APHA 2520B 0.01
TSS (ma/l) APHA 2540D 1
TDS (mall) APHA 2510A -
Conrductivity (uS/cm) APHA 2510A -
THC (ma/l) ASTM D3921 1.0
DO (mall) APHA 45000 G -
BOD (mg/l) APHA 5210A 0.5
COD (mgf) APHA 5220D 0.8
Reactive Silica(ma/l) APHA 4500-SiO, 0.1
Nitrate(ma/l) EPA 352.1 0.02
Phosphate (ma/l) APHA4500-PD 0.002
Ammonium (ma/l) APHA 4500-NH-z 0.02

Cdcium (mall)

APHA 3111B/ASTM D3561

0.1
Magnesium (ma/l) APHA 3111B/ASTM D3561_[ 0.1
Potassuim (ma/l) APHA 3111B/ASTM D3561_[ 0.1
Sodium (ma/l) APHA 3111B/ASTM D3561 [ 0.1
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3.16.6Biodiversity studies arossthe study area.
The vegetation study of the proposed Project area and adjacent environment were made by taking

separate sample quadrants (25m x 25m for herbs and shrubs and 4m x 4m for grasses and
undergrowth) were measured in the sampling locations, which were selsotgdstratified

random sampling procedures, considering plant species diversity, density and dominance.
Homogenous habitats were identified and sampled. The vegetation of the proposed Project location
was characterized in terms of types, density, andlerofi the vegetation, economic benefits,
regional characteristics, and distribution of ecological zones, environmental sensitivity, and
reserve areas. Plant specimens were randomly collected from proposed project location and the
communities. The plants we tagged, pressed, and labelled. Initial identification of the plant
samples was done using Flora of West Tropical Africa (Hutchinson and Dalziel, 1954, 1958) and
Nigerian Trees (Keay et al., 1960, 1964). The scientific names of the identified plants were

Lead(mal) APHA 3111B 0.20
Totallron (ma/l) APHA 3111B 0.05
Comer (mafl) APHA 3111B 0.05
Zinc (ma/l) APHA 3111B 0.05
Manganese (mafl) APHA 3111B 0.10
Cadmnium (ma/l APHA 3111B 0.02
Total Chromium (ma/l) APHA 3111B 0.10
Mercury (mag/l) APHA 3112B 0.0002
Arsenc (mafl) APHA 3030B/3114B 0.001
Parametersfor Soil Analysis

pH (H20) ASTM D4972 -
TOC/TOM (marka) BS 1377 -
Corductivity (ma/kq) APHA 2510B -
THC (ma/kq) ASTM D3921 10.0
Nitrate(ma/kq) EPA 352.1 0.02
Phaosphae (ma/kq) APHA 4500-P D/CAEM 0.002
P (ma/ka) ASTM D422 -
Cdcium (ma/kq) APHA 3111D 0.1
Maanesium (ma/kq) APHA 3111B/ASTM D356 0.1
Potassum (ma/kq) APHA 3111B/ASTM D356 0.1
Sodium (ma/kq) APHA 3111B/ASTM D356 0.1
Zinc (ma/kq) ASTM D5198/APHA| 0.05
Lead(ma/ka) ASTM D3111B /D5198 0.20
Mercury (ma/ka) APHA 3112B/ASTM D[ 0.0002
Arsenc (ma/ka) APHA 3030F/3114B 0.001
Totallron (mg/kg) APHA 3111B/ASTM D5194 0.05
Copper (ma’kq) APHA 3111B/ASTM D5194 0.05
Cadnium (ma/kq) APHA 3111D/ASTM D5194 0.02
Total Chromium (mg/kg) APHA 3111B/ASTM D519§ 0.10

recorded in the table below. Locals were engaged for the local nomenclature of all identified plant

species and their local use.

79



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

Data were collected along the established quadrant by using the Line Intercept Methods of Cook
and Bonham (1977) at peele¢ed points. Each study location (plot) covered an area of 25m x
25m along the direction of transect for assessments. The procedure for the Line Intercept Method
consists of recording the plants bisected by the line sometimes referred to as horizomtal linea
distance for each plant under the line. The total linear measurements for the total intercepts along
the line represent the percentage ground covers which were converted to percent species
composition as intercepts were recorded by species.eveEnwnidentified plant species and
species whose identification were doubted, were collected, given sample location coded numbers

and pressed for identification in a herbarium.

3.1.6.7Methods used inCollecting the Baseline Samples
Flora (Vegetation): Transec¢tmformal interviews, Questionnaires and direct observations.

Fauna (Wildlife): Direct observations and informal interviews
3.2.SocicEconomic Studies
The primary data for the study was obtained from structured questionnaires; Focus Group
Discussions(FGDs) and Key Informant Interviews (KIl). The questionnaire was designed to
generate information on demographic structure and sxttaral characteristics of the inhabitants
as well as local economy and available infrastructure among others. Thevebggdinie group
di scussions was to identify communityds perce,|
with it, and how such problems may be mitigated. Information from such discussions was used to

confirm/cross check the veracity of some ofdnewers provided in the questionnaires.

3.3.Spatial boundary for the socieeconomic studies
A simplified spatial boundary considered for the s@gonomic studies in this EIA comprised of

households located not more tham kilometers away from the proposed projectssiléhis was
because settlements within this boundary may be impacted more severely and more directly than

those in other locations in the extended project area.
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3.4 BASELINE CHARACTERISTICS OF THE PROJE CT AREA
3.4.1.1Meteorology/Climate

The climate of the project areas is a Local Steppe climate, classified as BSh according to Képpen
and Geiger Classification system. There is little rainfall throughout the year. The average annual
temperature is 28.4 Relative humidity is generally low especially in the dry season and high in
the wet season.

The area is characterized by tropical continental climate with a very fragile ecosystem.
Temperatures are high throughout the year while rainfall, low and ewitoh barely lasts for

more than five months in a year. Average annual rainfall barely exceeds 629 mm while
temperatures could be as high as 39° C or even higher, particularly during the month of April
which usually records the highest of temperature. @tea is also characterized by Sudan
Savannah type of vegetation dominated by short grasses interspaced by short woody trees and
shrubs.

3.4.1.2Rainfall/Relative Humidity
Much of the rain in Sokot&tate falls between June and September in the darthg which

showers are a daily occurreneeh i | e it 6s from April to Thetober
showers rarely last long and are by far less than the regular torrential rain known in wet tropical
regions.

The annual rainfall is between 5@t in the north and 1300mm in the southrelative humidity

is 18.01 74.0% with an average of 40.7% at 15:00 has can beseen from théigures 3.land

3.2 Below.
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Figure 3. 1: Twenty-Year Monthly Rainfall within Sokoto State (NIMET, 2021)
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Figure 3.2: TwentyYear Monthly Relative Humidity withilsokotoState (NIMET, 202}

3.4.1.3 Temperature

Sokotois characterized by two extreme temperatures relative to its tropical location; hot and cold
seasons. Highest temperatures are recorded during the hot season between the months of March
and May. From November through to February, there is prevalencenaddtt@n characterized by

very cold temperatures and dust laden winds often accompanied by thick fog of alarming intensity.
With an annual average temperature of 28.3 °C (82.%BUkptoState is a very hot area. However,
maximum daytime temperatures &e most of the year generally under 40°C (104.0 °F) and the

dryness makes the heat bearable. The warmest months are February to May when daytime
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temperatures can exceed 45 °C (113.0 °F). Measured air temperaturesiofi32 bbtained in

the study durig the sampling agree thithe climatic data (Figure 2.7
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Figure 3.3: 20-Year Air Temperature Distr ibution in the Area (NIMET, 2021)

3.4.1.4Sunshine

The length of the day in Sokoto does not vary substantially over the course of the year, staying
within 53 minute®f 12 hourghroughout. In 2021, the shortest dapecember 2,lwith 11 hours,
22 minute®of daylight; the longest day &ine 21 with 12 hours, 54 minutesf daylight.
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Figure 3.4: 20-Year Sunshine Distribution in the Area (NIMET, 2021).
The number of hours during which the Suwigble (black line),From bottom (most yellow) to

top (most gray), the color bands indicate: full dayligwilight (civil, nautical, and
astronomical), and full night.

Hours o Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daylight11.5r11.7F12.1F12.4r12.7r12.9r12.8F 12.5r 12.2r 11.8r 11.5F 11.4F

Theearliest sunrisés at6:11 AMonJune 2 and thdatest sunrisés 54 minutedater at7:05
AM onJanuary 24 Theearliest sunseas at6:09 PMon November 20and thdatest sunseis 1
hour, 1 minutdater at7:09 PMon July 9

3.4.15 Geology and Hydrogeology of Sokoto

Sokoto State is ithin the SokotoBasin whichis in the northwestern paof Nigeria coveringa
surface area of about 111,925%imounded between longitudes 3.50° N to 7.00° N and latitudes
10.0°N to 14.0° N, predominantly spanning between Sokoto, Kebbi and Zamfasa $ted basin

is believed to have developed by tectonic epeirogenic movements or stretching and rifting of
tectonically stabilized crust during the Paleozoic era (Kogbe, 1981; Veétigihf 1985).

The basin is underlain by crystalline basement rockscaedying sediments. The crystalline
basement rocks consist of (i) dominant crystalline complex of migmatitegreeises, (i) NS

trending schist belt, and (iii) older granites. Overlying the basement complex rocks are successions
of sediments depositednder different conditions ranging from continental to marine events
(Wright et al,, 1985; Kogbe, 1989; Obaje 2009).

Sedimentation began with the deposition of the lllo and Gundumi Formatiaosfortablyover

the basement complex. The Gundumi Formationststs of gravel with sand intercalations,
sandstone and variegated clays, while the Illo Formation consists of interbeded clays and grits
(Kogbe 1989; Obaje 1989). Overlying the Gundumi/lllo Formations is the Rima Group consisting
of three distinct mane sedimeents, known as the Taloka, Dukamaje and Wurno Formations
(Kogbe 1989; Obaje 2009). The Taloka Formation is the oldest Formation in the Rima Group,
which consist of multiple layers of sandstone and shakes, with the sandstone containing a lot of

water. The Dukaaje Formation overlies the Taloka Formation and is shaley with limestone and
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mudstone intercalations (Kogbe 1989; Obaje 2009), while the Wurno Formation consists of
sandstone containing carbonaceous material making it to have dark appeargioe, (K989;

Obaje, 2009). The Sokoto group, consisting of D age and Kalambaina Formation, overlies the
Rima Group. The Dange Formation cosists of clays and shales, while the Kalambaina Formation,
which overlies the former, consisits of limestone and sh#bke. Gwandu Formation, which
consists of clay. Limestone and sandstone are the youngest series and overlies the Sokoto Group;

whichis of Tertiary age attributed to a lacustrine environment (Kogbe, 1989).

3.4.1.6Hydrogeology d Sokoto Area

The water resages of Sokoto State can be categorized into surface and underground groups. The
surface sources emanate from streams and rivers, lakes and ponds. Major rivers of hydrogeological
importance in the State are the Sokoto, Rima and Goronyo rivers, as disdhamgéhese rivers
recharge the Rima group and to a less extent the Kalambaina limestone. Other lakes of importance
are the Kalmalo, Kware and Bodinga lakes. Overflow from these lakes, contribute immensely to

the recharge of Rima in the Sokoto area duirbgnse dry season and Dange clays.
Thesedimentaryormations which containgaifers in the Sokoto basin are listed below:

(1) Recent (Alluvium, laterite),

(i) (i) Tertiary (Gwandu Formation, Kalambaina Formation), and

(i) (i) Cretaceous (Wurno Formation, Taloka Formation, Gundumi Formation and lllo
Formation) (Oteze, 1989).

All the Formations that serve as good aquifers are found in Sokoto state except the lllo Formation.
For better characterization of the hydrogeolofthe Sokoto area, it will be described in terms of
different geographic zones (Fig. B.Which are classified as (i) Sokoto metropolis, (i) Southern

part of Sokoto State, (iii) Eastepart of Sokoto State, and (iMorthern part of Sokoto State.

3.4.17 Sokoto Metropolis

The Sokoto metropolis is presently partitioned into Sokoto North, Sokoto South and Wamakko
Local Government areas. Information obtained from drilled boreholes in the Sokoto North, which
comprises of the northern part of the Sokoto opetlis reveals that the prolific aquifers, with high
yield (O 250 Lpm), were found at moheaderatee e and
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depth between 60 to 70 meters were found around Bazza, Dutse Assada and Sokoto Television
Station areas. Thaatic water level in these areas generally ranges between 18 to 24 Alsters.

such aquifers were found at high depths ranging between 104 to 130 m around Sultan Palace, Filin
Idi, Kofar Kware, Mabera Jelani, Dutsin Assada andavBter Company. The sta water level in

these areas ranges from 40 to 45 meters. The aquifers constitute of limestone, of Kalambaina
Formation, which is interpreted to be hard and fractures which enables it to store enough

underground water.

Figure 3.5 Map of Sokoto Stateshowing different zones and local governments
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In the Sokoto south local government, which covers the southern portion of the metropolis, the
prolific aquifers are found to be shallow within areas around Civil Service Club, at depth of about
30 meters andtatic water level of 13.5 meters. Moderate aquifers were found at moderate depths
ranging between 52 to 72 meters around Tudun Wada and Yar Akija areas, with static water levels
between 27 to 43 meters respectively. Hence, these areas are prolifaufodvgater survey. The
aquifers constitute of limestone, of Kalambaina Formation, which is interpreted to be hard and

fractures which enables it to store enough underground water.

In other parts of the metropolis, which falls within the Wamakko Local Govent area, prolific
aquifers at shallow, moderate and high depths were found. The shallow aquifers were found at
depths ranging between 28 to 43 meters with static water levels ranging between 6 to 17 meters,
around Sokoto Guest Inn, Arkilla, Kasarawa, ntagora Road, Bado Village and Yawuri
Secretariat. Such aquifers are not expected to be prolific during the intense dry season. Aquifers
at high depths ranging between 96 to 150 meters with static water levels between 45 to 58 meters,
were equally found aund Bubare, Gwiwa, Bado Quarters, Farfaru and Talata Mafara Road.
These aquifers are expected to be prolific throughout the year, especially during intense dry season
when water is generally scarce. The aquifers constitute of limestone, of Kalambairaidiorm

which is interpreted to be hard and fractures which enables it to store enough underground water.

3.4.1.8 Southern part of Sokoto state

This portion of the state contains seven local governments namely, Yabo, Shagari, Bodinga,
Dange/Shuni, Tureta,ambuwal and Kebbe. Information from borehole data shows that prolific
aquifers, with high yield ranging from 250 to 400 Lpm and moderate yield ranging between 100
to 250 Lpm were found in all the areas of the local governments.

In Tambuwal Local Government, the area has high prolific aquifers at depth ranging from 11.1 to
123.7 meters with static water level ranging from 5 to 80 meters, except few areas where moderate
and low prolific aquifers were found. Areas of moderate peadifjuifers were found in Bilom and

lloji areas at depths ranging from 89 to 127 meters. The low prolific areas were found in Saida,
Garam, Tungar Makera, Tungar Dorowa, Ruggar Rumbu, Samo, Rakuma, Gwangar Makera and
Gesalode. The aquifer in the area cstssof clayey sand and limestone, contained in Gwandu and

Kalmbaina Formations.
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In Bodinga Local Government, the high prolific aquifers were found in the predominant part of
the area at depths ranging from 11.0 to 122.5 meters, except few areas wifere @ignoderate

and low yield were found. The areas of moderate prolific aquifers, which are at oiepétween

57.5 to 92.5meters are Tauma, Bagauwan Dan Ajiwe, Zonzoro, Darhela and Tuntube areas.
Further, areas of low prolific aquifers are in TudBoba, Lukuyawa,Guntun Gida Gidan
KokaniDwrko, Kwaciyar Lalle, Badu, Darhela, Gugari, , KabawaKauri Haiya, Kaura Miyo and
Kulodo areas at depths ranging between 13.0 to 134.0 meters.

3.4.19 Eastern part of Sokoto state

This portion of the state containeven local governments namely, Wurno, Gwadabawa, lllela,
Gada, Goronyo, Rabah, Isa and Sabon Birni. Information from borehole data shows that prolific
aquifers, with high yield ranging from 250 to 400 Lpm and moderate yield ranging between 100

to 250 Lpm vere found in all the areas of the local governments.

In Isa Local Government, considerable high prolific aquifers were found in the area. These areas
include Janunu, Kwanar Isa, Malamawa,Gidan Katau, Batamawa, Kayaye,Dan Amma, Gidan
Kadau, Gomoroji,Tagirk, Tungar Gobirawa, Kagara Bugaje, Ashabanza, Gyangyadi, Yarfakko,
Awulkitti, Talokan Fili The depth to the aquifers in these areas range from 20.5 to 76.5 meters,
while the static water level ranges from 3.9 to 67.5 meters. Aquifers ia #reas whichra
confined/semconfinal constitute coarse sand and gravel. Apart from these areas, borehole
information from other portions of the local government shows low prolific aquifers which do not

store sufficient underground water.

3.4.1.10Hydrology of the Project Area

Theproject area is drain by River Sokoto. River Sokoto is a tributary of the River Niger and
originates from a place close to Funimahe south of Katsina State about 300 kilometres away
from Sokoto. River Sokoto flows northest passing tough Gusau and eventually ent8skoto
where it is joined by River Rima and further down turns south flowing through Birnin Kebbi Town

in Kebbi State before reaching its confige with the River Niger.

The plains around River Sokoto are widely cultivated using its water for irrigation. The river is

also an important means of transport.
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Flow in streams of the Sokoto Basin is mostly overland runoff. Only few streams are perennial
Near Sokoto Town, the Rima River flows throughout the year sustained by spring discharge from

perched ground water in limestone of the Kalambaina Formation.
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Figure 3.6: Hydrology and Geology of Sokoto State

3.5.1 Ecologcal Baseline

3.5.1.1Vegetation
The vegetation of the project area falls within the Sudan Savannake@gogical zone

characterized by sandy soil, loamy soil and some patches of Fadam&tasses look green
during the rainy season, but eventually withered and die dumsgy season (Adamu, 2007).
Ecosystem services provided by plants include protection of soil loss against wind and water
erosion, humus accumulation, nitrogen fixation, and nutrient supply from deeper layers. Moreover,
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plants stabilise regional and glolzdilmate, provides for pollution control and act as carbon sink
(Botkin and Keller, 1998; Alonset al., 2001; Adamu, 2007). Vegetation patches also yield
utilitarian products/services such as fwalod, nuts vegetable, gum, spices, dyes, medicinal
producs, fodder for grazing and browsing by wildlife and livestock. They also serve as avenues
for recreation while crown of trees and shrubs offer shade (in hot weather) (GFA, 2001; Adamu,
2007). Hence, these environmental and utilitarian services underseargtirtance of vegetation
patches not only in Sokoto metropolis but in all cities and towNsggeria. The dryland ecosystem

of Sokoto state, in the Nortwestern part of Nigeria has been witnessing gradual loss of vegetation
cover in the recent decadeasused by natural and human induced drivers of ecosystem change.
This negative trend poses great challenges to both thecahgavironment and the people of the
area, particularly due to the fragile nature of the ed¢esys in the region and the peaplé o v er

dependence on it for their livelihoods.

Plate A.4: Hyphaene thebiacatands
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Plantand birdspecies identified at thespective project sites are presented in the following tables.

Table 3.2: Plant species at the Sokoto State University Entrepreneurship Center, Sokoto

Location: Plants from Sokotstate University Entrepreneurship Center, Sokoto Transect 25m

X 25m

Latitude: 12A.55.59906N Ddteo 2f'gSederabere2021 0 0

Time: 10:30am

S/N | Scientific Plant Abundance/population/C}{ Family Name | Economic | Plant
Name Common potential | Habit

Name

1 Acacia Gum High/unknown/LC Fabaceae Gum Tree
senegal Arabic Arabic

2 Azadirachta | Neem tree | Low/stable/LC Meliaceae Insecticidal| Tree
indica

3 Combretum | Kinkeliba | High/na Combretaceae| Herbal tea | Shrub
micranthum

4 Andropogon | Gamba High/na Poaceae Thatch Grass
gayanus grass

5 Crotalaria Crotalaria | Low/LC Fabaceae Fodder Shrub
retusa

6 Ziziphus Jujube High/na Rhamnaceae | Medicine | Shrub
abbysinica

7 Adansonia | Baobab Low/na Bombacaceae | Kidney Tree
digitata tree

8 Fhaiderbia | Apple ring | High/unknown/LC Fabaceae Fodder Tree
albida acacia

9 Vitellaria Shea High/na Sapotaceae Pasteur Tree
paradoxum | butter (oil)

10 | Acacia Fodder High/Unknown/LC Fabceae Fodder Tree
nilotica tree

11 | Hyphaene | Dum palm | Low/na Palmae Source of | Tree
thebiaca timber

12 | Diospyros Ebony tree| High/na Ebenaceae Source of | Tree
mespiliformis wood

13 | Urena lobata| Caesar High/na Malvaceae Fibre Shrub

weed

14 | Senna Coffea Low/NT Fabaceae Anti Shrub
occidentalis | senna rabbies

15 | Balanites Desert High/LC Balanitaceae | Fruit plant | Tree
aegyptiaca | date

16 | Leptadenia | Leptadenig High/na Asclepiadaceat For food | Shrub
hastate
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17 | Guiera High/LC Combretaceae
senegalensis

Medicinal | Tree

Table 3.3: Birds Species aiSokoto State University Entrepreneurship Center, Sokoto

Location: Plants from Sokoto State University Entrepreneurship Center, Sokoto

Latitude: 12Anyg5 1t 920 N ODnE:RT BdpterBbérl 202 Time: 10:30an

S/ | Birds Scientific Birds Common Family Conservation | Populatio

N | Name Name Name Status(Borrow | n
& Demey, Estimate
2013)

1. | Elamus coeruleus | Black shoulder kite| Acciptridae | M/P/R* ¢ 3

2. | Falco tinnunculus | Common Kestrel | Falconidae| R/P/V* flc LC

3. | Polyboroides typus | African harrier Acciptridae| R c LC 1

hawk

4. | Milvus migrans Yellow billed kite | Acciptridae | M/P/R* ¢ LC 4

5. | Circus macrourus | Pallid Harrier Acciptridae | Pu/s NT 2

6. | Bubulcus ibis Cattle Egret Ardeidae | R/M+cLC 5

7. | Egretta garzetta Little Egret Ardeidae | R+/M/Pc LC 2

Table 3.4: Plant species at the Shehu Shagari COE Entrepreneurship Center, Sokoto

Location: Plants from Shehu Shagari COE Entrepreneurship Center, Sokoto Transect 25m x 25m

Latitude: 12Ang5t5ee06N MDats A2 Bapterdberl20E  Time: 10:30am

S/N | Scientific Plant Abundance/population/C} Family Name | Economic potential Plant
Name Common Habit

Name

1 Calotropis | Soddom | Low/na Asclepiadacea( Medicinal/Indicator| Shrub

procera apple of environmental
disturbnce

2 Azadirachta | Neem Low/stable/LC Meliaceae Insecticidal Tree
indica tree

3 Combretum | Kinkeliba | High/na Combretaceae| Herbal tea Shrub
micranthum

4 Andropogon | Gamba | High/na Poaceae Thatch Grass
gayanus grass

5 Crotalaria Crotalaria| Low/LC Fabaceae Fodder Shrub
retusa

6 Ziziphus Jujube High/na Rhamnaceae | Medicine Shrub
abbysinica

7 Adansonia | Baobab | Low/na Bombacaceae | Kidney Tree
digitata tree
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8 Fhaiderbia | Apple High/unknown/LC Fabaceae Fodder Tree
albida ring
acacia

10 | Acacia Fodder | High/Unknown/LC Fabceae Fodder Tree
nilotica tree

11 | Hyphaene | Dum Low/na Palmae Source of timber | Tree
thebiaca palm

12 | Diospyros Ebony High/na Ebenaceae Source of wood Tree
mespiliformis| tree

13 | Urena lobata| Caesar | High/na Malvaceae Fibre Shrub
weed

14 | Senna Coffea Low/NT Fabaceae Anti rabbies Shrub
occidentalis | senna

15 | Balanites Desert High/LC Balanitaceae | Fruit plant Tree
aegyptiaca | date

Table 3.5: Birds Species at Shehu Shagari COEntrepreneurship Center, Sokoto

Location: Plants fronshehu Shagari COEntrepreneurship Center, Sokoto

Latitude: 12A.55.5996N Ddteo 22y Septambes, :

2021 Time: 10:30am

S/ | Birds Scientific Birds Common Family Conservation | Populatio

N | Name Name Name Status (Borrow | n
& Demey, Estimate
2013)

1. | Elamus coeruleus | Black shoulder kite| Acciptridae | M/P/R* ¢ 1

2. | Falco tinnunculus | Common Kestrel | Falconidae| R/P/V*flcLC |1

3. | Polyboroides typus | African harrier Acciptridae| R c LC 2

hawk

4. | Milvus migrans Yellow billed kite | Acciptridae | M/P/R* ¢ LC 3

5. | Circus macrourus | Pallid Harrier Acciptridae | Pu/s NT 4

8. | Bubulcus ibis Cattle Egret Ardeidae | R/M+cLC 1

9. | Egretta garzetta Little Egret Ardeidae | R+/M/Pc LC 1
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Table 3.6: Plant species at Umaru Ali Shinkafi Polytechnic Entrepreneurship Center, Sokoto

Location: Plants from Umaru Ali Shikafi Polytechnic COE Entrepreneurship Center, Sokoto Transect 25m x 25m

Latitude: 13AnQ@0 .t WIS N 0DAts: A2 Bdpte®berd DE Time: 1:30pm

S/N | Scientific | Plant Abundance/population/C{ Family Name | Economic potential Plant
Name Common Habit

Name

1 Calotropis | Soddom | Low/na Asclepiadacea( Medicinal/Indicator| Shrub

procera apple of environmental
disturbnce

2 Azadirachta Neem Low/stable/LC Meliaceae Insecticidal Tree
indica tree

3 Adansonia | Baobab | Low/na Bombacaceae | Kidney Tree
digitata tree

4 Balanites | Desert High/LC Balanitaceae | Fruit plant Tree
aegyptiaca | date

5 Crotalaria | Crotalaria| Low/LC Fabaceae Fodder Shrub
retusa

6 Ziziphus Jujube High/na Rhamnaceae | Medicine Shrub
abbysinica

Table 3.7: Birds Species atUmaru Ali Shinkafi Polytechnic Entrepreneurship Center, Sokoto

Location: Plants from Umaru Ali Shinkafi Polytechnic Entrepreneurship Center, S@katsect

25mx25n at i t ude: 12An §5t 5O O 6 NDde522¢ SefitembPes, 202 E Time: 10:30am

S/ | Birds Scientific Birds Common Family Conservation | Populatio

N | Name Name Name Status (Borrow | n
& Demey, Estimate
2013)

1. | Elamus coeruleus | Black shoulder kite| Acciptridae | M/P/R* c 2

2. | Falco tinnunculus | Common Kestrel | Falconidae| R/P/V*flcLC |1

3. | Polyboroidegypus | African harrier Acciptridae| R c LC 2

hawk
4. | Milvus migrans Yellow billed kite | Acciptridae | M/P/R* c LC 2
5. | Circus macrourus | Pallid Harrier Acciptridae | Pu/s NT 2
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Table 3.8: Plant species at Sultan AbubakaiCollege Entrepreneurship Center, Sokoto

Location: Plants from Sultan Abubakar College Entrepreneurship Center, Sokoto Transect 25m x 25
Latitude: 13An@®3.t0sEo6 N DA A2 SeptemRGDFE  Time: 3:30pm
S/N | Saentific | Plant Abundance/population/C} Family Economic | Plant
Name Common Name potential Habit
Name
1
Balanites | Desert | Low/LC Balanitaceaq Fruit plant | Tree
aegyptiaca| date
2 | Azadirachta| Neem Low/stable/LC Meliaceae Insecticidal Tree
indica tree
3 | Amaranthus Pig High/na Amaranthacea( Medicinal Shrub
spinosus | weed
4 | Fhaiderbia | Apple Very Fabaceae Fodder Tree
albida ring low/unknown/LC
acacia

Conservation status key:

Status

R Resident

M Intra-African migrant

P Palearctic migrant (including fespecies of Nearctic origin)
\Y Vagrant

*

Cape Verde only
also Cape Verde

+

Abundance categories
c common

f fairly common (=frequent BOWARB®1)cat egory Ono
u uncommon

S scarce

r rare

I |l ocal (e.g. 06l cé = locally common)

* indicatesabundance in Cape Verde only (if very different from elsewhere)

Threat categories

CR  Critically endangered

EN  Endangered

VU  Vulnerable

NT  Near Threatened

DD Data Deficient

LC  Leastconcern

NA  Not available
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3.5.1.2Impacts on the vegetation cover:
The impats of structure developments of the entrepreneurship centers on biodiversity may fall

into 4 main types: habitat loss, habitat fragmentation, direct and indirect impacts on habitat quality
and species, and cumulative impacts. Based on these, the follovpiagts are envisaged to affect

the biodiversity in all the proposed centers viz:

l1.Most of these projects on entrepreneurship

through tree/vegetation <cl earancel mpuatc,t

avoidance, mitigation and in some cases

2. Specific plAantdissgidaadess, eltick evoul d be cl ear ed

activities of the centers.

3. Simil ar |l y,B.s paeecgi Yepst i ldickaes b aadisi dva | | al so
through total clearance during the constru
3.5.1.3Wildlife

The wild life spedes documened in the Projed area include same memiers of the
invertebrate, reptiles, birds and mammals. Major threas to wildlife in the area include

uncontrolled poaching andclearance of landfor pastue.

0 Invetebrates
The invertelrates documented in the area include gastropala such millipedes

(Pochybolussp), dagon fliesand buterflies were observed visiting flowers fompollination
U Repit es
The pubished works of Nigerian reptiles includevorks of Child (1974), Dunger
(1973), and Grandison (1968). The repiles documengd in the study area include
srekes, African Chameleon (Chameko senegalensig, Rainbow Lizard (Agama
agama) etc.
i Birds
T havflau n@at hper eotpr erep esen tt shderer shab tet typesi b hregi oasb i r d s
i nhaegel & taeamnh ha teno sthab | feotrhiré el i angdesih dabts Se @
an d se tteatin go i rsdisas bar s @l owW,0es pi e€dos comont hr us h.
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0 Mammal s
Themammals doumerted intheareaare mogly rats, rabbit and African giant rat.

3.5.1.4Ambient Air Quality and Noise Level
The mean concentrations of the air pollutants (CO2, SOx, SPM, NH3, VOC, NOx, CH4, H2S) and

noise levels were measured in the study area within a radius of 1.5km (zone of influence) from the
centre of the project site. Measurements were taken during the study period. Generally, measurements
indicated that the ambient air was free from pollutlgrthese measured parameters as at time of
study. The quality of air as tested within the proposed Entrepreneurship Cerdsesirst are
presented in Table 2.3 while Table Brésents the quality of air as tested within the proposed College

of EducationCentre study area. While detailed analytical results are included in Appendix 4. (See

attached A3 map for spatial distribution of sample stations).

VOCATION AND ENT P EDUCATION CENTRE PROJECT AT SHEHU SHAGARI COLLEGE OF
EDUCATION SOKOTO
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Figure 3.2: Air Quality samples at Shehu Shagari College
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Table 3.9: Summary for Construction of Entrepreneurship Centre, College of Education

FMEnv
Fertilizer | Limits
Blending| (Daily
Parameter/uni| Plant | Average)
min | max | mean | Control| min | max | mean | Control | Project *k
EIA,
2021
Noise level, 90
d(B) A 43.1 | 46.1 | 45.04 a1 421 | 46.1 | 44.04 a1 4734
SOX, ug/m3 | 0.01 | 0.01| 0.01 0.01 | 0.01| 0.01| 0.01 0.01 0.89 26
NOx, ug/m3 | 0.01 | 0.01 | 0.01 0.01 | 0.01| 0.01| 0.01 0.01 NA 75113
SPM pg/m3 8 12 10.4 12 9 11 10.9 12 50 250
NH3, pg/m3 | 0.01 | 0.01 | 0.01 001 | 0.01| 0.01| 0.01 0.01 0.7 0.13
CH4 pg/m3 | 0.01 | 0.01| 0.01 0.01 | 0.01| 0.01| 0.01 0.01 NA 0.01
COpug/m3 | 0.01| 0.09 | 0.047 | 0.015 | 0.01 | 0.08 | 0.046 | 0.015 2.13 11.4
H2S, ug/m3 | 0.01 | 0.01 | 0.01 001 | 0.01| 0.01| 0.01 0.01 0.01 0.01
Air Temp NA
(0C) 35.01| 36.04| 35.254 3555 35.02| 35.04| 35.254 34.24 NA
Wind Speed NA
(m/s) 0.01 | 0.07 | 0.03 0.025 0.01 | 0.07 | 0.03 0.025 NA
Relative NA
Humidity (%) 342 | 529 | 34.92 4355 329 | 429 | 39.22 4355 NA

Source: Field work, 2021. NA: Not Applicable

Suspended ParticulateMatter

The SPM levels in the proposed Entrepreneurship Centres study area ranged from 8.0ug/m3 to 12.0
pHg/m3 with a mean value of 10.04 pg/m3 during the sampling period which compared well with the
control. The SPM levels in the proposed College of Edutailentre study area ranged from
9.0pg/m3 to 11.0 pg/m3 with a mean value of 10.9 pg/m3 during the sampling period which also
compared well with the control. Values were also below the regulatory limit of 250ug/m3 and
compared well with readings from a pi@us study (Fertilizer Blending Plant Project EIA, 2021).
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SPM nug/m3
300
250
200
150
100
50 SPM pg/m3
0
min max mean Control  min max mean Control
Entrepreneurship Center College of Education Fertilizer FMEnv
Blending Limits
Plant | (Daily
Project Average)
EIA, 2021 **

Figure 3.3: Suspended Particulate Matter in Air. Source: Enarmac Fieldwork, 2021.

Carbon Monoxide

The recorded level of CO ranged from 0.01pug/m3 to 0.09ug/m3anitiean value of 0.047 ug/m3

during sampling period in the proposed Entrepreneurship Centres study area. These obtained values
compared well with control readings. In the proposed College of Education Centre study area the CO
level ranged from 0.01pug/m3 @08ug/m3 with a mean value of 0.046 pg/m3 during the sampling
period. These obtained values compared well with control readings. Values were also below the
regulatory limit of 11.4ug/m3 and compared well with readings from a previous study (Fertilizer
Blending Plant Project EIA, 2021).

Hydrogen Sulphide

H2S was generally below detectable level of <0.01pug/m3 in the study areas during the sampling
period. These obtained values compared well with control readings. Values were also below the
regulatory limitof 0.01ug/m3 and compared well with readings from a previous study (Fertilizer
Blending Plant Project EIA, 2021).

Sulphur Oxides

SOx was generally below detectable level of <0.01pug/m3 in the study areas during the sampling
period. These obtained valuesyquared well with control readings. Values were also below the
regulatory limit of 26pug/m3 and compared well with readings from a previous study (Fertilizer
Blending Plant Project EIA, 2021).
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Nitrogen Oxides

NOx was generally below detectable level of <Q@in3 in the study areas during the sampling
period. These obtained values compared well with control readings. Values were also below the
regulatory limit of 75ug/m3 and compared well with readings from a previous study (Fertilizer
Blending Plant ProjedElA 2021).

Methane

Methane gas was generally below detectable level of <0.01pg/m3 in the study areas during the
sampling period. These obtained values compared well with control readings. Values were also below
the regulatory limit of 0.01ug/m3 amdmpared well with readings from a previous study (Fertilizer
Blending Plant Project EIA, 2021).

Ammonia

NH3 was generally below detectable level of <0.01ug/m3 in the study areas during the sampling
period. These obtained values compared well with corgadings. Values were also below the
regulatory limit of 0.13ug/m3 and compared well with readings from a previous study (Fertilizer
Blending Plant Project EIA, 2021).

Noise Level

Noise levels in the proposed Entrepreneurship Centres study areafranmgé8.1 d(B) to 46.1 d(B)

with a mean value of 45.04d(B) during the sampling period which compared well with the control.
In the proposed College of Education Centre study area it ranged from 42.1 d(B) to 46.1 d(B) with
a mean value of 44.04d(Bjuring the sampling period which compared well with the control. Values
were also below the regulatory limit of 90 d(B) and compared well with readings from a previous
study (Fertilizer Blending Plant Project EIA, 2021).
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Figure 3.4: Noise Level. Source: Enarmac Fieldwork, 2021.

Polytechnic Centre and Secondary School Centre Ambient Air Quality and Noise Level
The mean concentrations of the air pollutants (CO2, SOx, SPM, NH3, VOC, NOx, CH4, H2S) and
noise levels wereneasured in the study area within a radius of 1.5km (zone of influence) from the
centre of the project site. Measurements were taken during the study period. Generally, measurements
indicated that the ambient air was free from pollution by these megsanatieters as at time of
study. The quality of air as tested within the Polytechnic Centre study area are presented in Table 4.1
while Table 4.2 presents the quality of air as tested within the Secondary School Centre study area.
While detailed analyticatesults are included in Appendix. 4See attached A3 map for spatial

distribution of sample stations).
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SULTAN ABUBAKAR COLLEGE AND SOKOTO SCIENCE COLLEGE (FORMERLY SOKOTO TEACHERS " COLLEGE) JOINT
VOCATION AND ENTREFRENEURSHIP DEVELOPMENT CENTRE
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Figure 3.5: Noise Level. Sourcat Sultan Abubakar College Enarmac Fieldwork, 2021.

Table 3.10: SUMMARY FOR CONSTRUCTION OF :

Parameter/unit| Polytechnic Seconday School Fertilizer | FMEnv
min | max | mean| Control| min | max | mean | Control | Blending| Limits
Plant (Daily
Project | Average)
EIA, i
2021
Noise level, 90
d(B) A 425 | 48.4 | 45.04 41 42.1 | 46.1 | 44.04 a1 47.34
SOX, ug/m3 | 0.01 | 0.01 |0.01 |0.01 0.01 | 0.01 |0.010 |0.01 0.89 26
NOx, ug/m3 | 0.01 | 0.01 | 0.01 |0.01 0.01 | 0.01 |0.00 |0.01 NA 75113
SPM pg/m3 8 15 124 |12 8 12 104 |12 50 250
NH3, ug/m3 | 0.01 [ 0.01 | 0.01 |0.01 0.01 | 0.01 [0.01 |o0.01 0.7 0.13
CH4 pg/m3 0.01 | 0.01 |0.01 |0.01 0.01 | 0.01 |0.010 |0.01 NA 0.01
CO pg/m3 0.01 | 0.09 | 0.057| 0.015 | 0.01 |0.08 | 0.046 |0.015 |2.13 11.4
H2S, ng/m3 0.01 | 0.01 |0.01 |0.01 0.01 | 0.01 |0.010 |0.01 0.01 0.01
Air Temp (oC) | 36.03| 37.04| 34.54| 35.525 | 35.01| 36.04| 35.254| 35.525 | NA NA
Wind  Speed NA
(m/s) 0.01 | 0.07 |0.03 0.025 0.01 | 0.07 | 0.03 0025 | NA
Relative NA
Humidity (%) 33.9 | 429 | 38.92 4355 329 | 429 | 39.22 4355 | NA

Source: Field work, 2021. NA: Not Applicable
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Suspended Particulate Matter

The SPM levels in the study area ranged from 8.0ugionB5.0 pg/m3 with a mean value of 12.4
png/m3 durirg the sampling period in th@olytechnic Centre study area which compared well with

the control. In the Secondary School Centre study area SPM levels in the study area ranged from
8.0png/m3 to 12.0 pg/m@ith a mean value of 10.4 pg/m3 during the sampling period which also
compared well with the control. Values were also below the regulatory limit of 250ug/m3 and

compared well with readings from a previous study (Fertilizer Blending Plant Project EIJ, 202

SPM ug/m3
300
250
200
150
100
50
0 SPM pg/m3
min max mean Control min max mean Control
Polytechnic Secondray School Fertilizer FMEnv
Blending Limits
Plant  (Daily
Project Average)
EIA, i
2021

Figure 3.6: Suspended Particulate Matter in Air. Source: Enarmac Fieldwork, 2021.

Carbon Monoxide

The recorded level of CO ranged from 0.01ug/m3 to 0.09ug/m3 with a mean value of 0.057 pg/m3 during the
sampling periodn the Polytechnic Centre study area. In the Secondary School Centre study area the recorded
level of CO ranged from 0.01pg/m3 to 0.08pug/m3 with a mean value of 0.046 pg/m3 during the sampling
period. These obtained values compared well with control gadifalues were also below the regulatory

limit of 11.4pug/m3 and compared well with readings from a previous study (Fertilizer Blending Plant Project
EIA, 2021).

Hydrogen Sulphide
H2S was generally below detectable level of <0.01pg/m3 in the study areagttle sampling period. These
obtained values compared well with control readings. Values were also below the regulatory limit of 0.01ug/m3

and compared well with readings from a previous study (Fertilizer Blending Plant Project EIA, 2021).
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Sulphur Oxides
SOx was generally below detectable level of <0.01ug/m3 in the study areas during the sampling period. These
obtained values compared well with control readings. Values were also below the regulatory limit of 26ug/m3

and compared well with readings fr@aprevious study (Fertilizer Blending Plant Project EIA, 2021).

Nitrogen Oxides

NOx was generally below detectable level of <0.01pug/m3 in the study areas during the sampling period. These
obtained values compared well with control readings. Values veeréelow the regulatory limit of 75ug/m3

and compared well with readings from a previous study (Fertilizer Blending Plant Project EIA, 2021).

Methane

Methane gas was generally below detectable level of <0.01ug/m3 in the study areas during the saiahling per
These obtained values compared well with control readings. Values were also below the regulatory limit of
0.01pg/m3 and compared well with readings from a previous study (Fertilizer Blending Plant Project EIA,
2021).

Ammonia

NH3 was generally belodetectable level of <0.01ug/m3 in the study areas during the sampling period. These
obtained values compared well with control readings. Values were also below the regulatory limit of 0.13pg/m3
and compared well with readings from a previous study (EertiBlending Plant Project EIA, 2021).

Noise Level
Noise levels in the study area ranged from 41.3 d(B) to 44.5 d(B) with a mean value of 44.2 d(B) during the
sampling period which compared well with the control. Values were also below the redintatafy 0 dB)

andcompared well with readings from a previous study (Fertilizer Blending Plant Project EIA, 2021).
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Figure 3.7: Noise Level. Source: Enarmac Fieldwork, 2021.

3.5.1.5Water Characteristics

m Noise level, d(B) A

Theconcetrationsof thegroundwater parametergere measuedin thestudyareawithin aradus

of 1.5km (zone of influence)from the ceire of the poject site. Samples for the proposed

Entrepreneurship Centres, College of Education Centre, Polytechnic Centre and Secondary

School Centre were collected within the study aterang thewet seasonResut from andyses

is sunmarized in Table 3.11 while detalled andytical resdts are induded in Appendix 4.

(SeeattachedA3 mapfor spetial dstribution of sample stations.

Table 3.11: Summary of Physico-Chemical and Microbiology Result of Groundwater

Samples
College " .
Entrepreneur | of ’ . Secondary Fertilizer  Blending FMEnv.
Parameters ship center educatio Polytechnic school Plar_1t Standard
n Project EIA, 2021
pH 7.50 6.85 6.70 8.53 7.70 6-9
TEMP (c) 27.18 28.60 28.10 27.18 28.55 <40
COND (us/cm) 85.00 66.00 92.00 85.00 252.00 1000
TDS (mg/l) 42.00 31.00 47.00 42.00 84.00 2000
DO (mg/l) 4.17 4.55 4.07 4.17 8.29 2-8
TSS mgl/l 0.41 0.33 0.27 0.41 0.006 30
Turbidity, NTU 1.10 2.00 3.01 2.10 0.65 5
BOD (mg/l) 0.45 0.56 0.58 0.45 21.2 7.5
COD (mg/l) 1.161 1.16 1.16 1.16 106.45 30
Petroleum
Hydrocarbons
THC (mgl/l) <0.001 <0.001 <0.001 <0.001 NA NA
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Nutrient

Nitrate (mg/l) 0.17 0.20 0.15 0.17 4.63 <1
Sulphate (mg/l) 35.01 55.00 51.7 35.01 11.75 500
Ammonium (mg/l) <0.01 <0.01 <0.01 <0.01 0.005 10
Phophate (mg/l) 0.41 0.27 0.35 0.41 0.112 5
Heavy Metals

Nickel (mg/l) <0.001 <0.001 <0.001 <0.001 0.05 <1
Iron (mg/l) 0.015 0.021 <0.001 0.015 0.82 1.5
Lead (mg/l) <0.001 <0.001 <0.001 <0.001 0.006 <1
Copper (mg/l) <0.001 <0.001 <0.001 <0.001 0.171 <1
Chromium (mg/l) <0.001 <0.001 <0.001 <0.001 <0.001 <1
Zinc (mg/l) <0.001 <0.001 <0.001 <0.001 1.562 3
Cadmium (mg/1) <0.001 <0.001 <0.001 <0.001 0.046 <1
Barium (mg/l) <0.001 <0.001 <0.001 <0.001 NA NA
Cobalt (mg/l) <0.001 <0.001 <0.001 <0.001 NA NA
Arsenic (mg/l) <0.001 <0.001 <0.001 <0.001 NA NA
Mercury (mg/l) <0.001 <0.001 <0.001 <0.001 NA NA
Cations

Potassium (mg/l) 0.003 0.01 0.006 0.003 NA NA
Sodium (mg/l) 0.22 0.25 0.23 0.22 NA NA
Magnesium (mg/l) | 0.01 0.01 0.01 0.01 119.84 NA
Calcium (mg/l) 0.02 0.03 0.02 0.02 308.16 NA
Microbiology

Coliforms 10 12 8 10 6.6 <1

E. coli 0 0 0 0 NA absent
Faecalstreptacocci | -- -- -- -- NA absent
g;ga\phylocococuaur Absent absent absent Absent NA absent

SourceEnarmac Fieldwork, 2021Field work, 2021. NA: Not Applicable

Physico-Chemical Characteristics

pH values were 7.50, 6.85, 6.70 and 8.&8 the undeground water samples collected for the
proposed Entrepreneurship Centres, College of Education Centre, Polytechnic Centre and
Secondary School Centrehesevalues are mostlytendng towards alkalinity andare bdow the
stipulated limits by FMEnv. Conductivity and TDS values respectivelywere 85.0quS/cm and
42.00mg/l, 66.0quS/cm and 31.00mg/l, 92.0Q9S/cm and 47.00mg/l; and 85.Q65/cm and
42.00mg/l repectively for the proposed Entrepreneurship Centres, College of Education
Centre, Polytechnic Centre and Secondary School Cenhtrese values complied well with
stipulated limits by FMEnNVThe values recorded for Total Suspended Solidsererespectively
0.41ny/l, 0.33ny/l, 0.27ng/l and 0.41mg/l while those recorded for turbidity were respectively
1.10NTU, 2.00NTU, 3.0INTU and 2.10NTuh the proposed Entrepreneurship Centres,
College of Education Centre, Polytechnic Centre and Secondary School Qad#&ground

water samples collected which complied well with stipulated limits by FMEnv. Obtained values
were also within the range of those obtained from a previous study (Fertilizer Blending Plant EIA,
202)).
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Figure 3.8: pH, Conductivity, Total Dissolved Solids, Total Suspended Solids and Turbidity
Levels in Ground wate. Source: Enarmac Fieldwork, 2021

DO, BOD and COD

The Dissolved Oxygen values obtained in samples collectethéoproposed Entrepreneurship
Centres, College of Educati&@entre, Polytechnic Centre and Secondary School Cstutlg
areas were 4.17mg/l, 4.55mg/l, 4.07mg/l and 4.17mg/l respectiVab. Biological Oxygen
Demend values obtained in samples collectethiproposed Entrepreneurship Centres, College
of Educaton Centre, Polytechnic Centre and Secondary School Cehidy areas were
0.45mg/l, 0.56mg/l, 0.58mg/l and 0.45mg/l respectiv@lye Chemical Oxygen Demend values
obtained in samples collected the proposed Entrepreneurship Centres, College of Eduncati
Centre, Polytechnic Centre and Secondary School Centdy areas were 1.16mg/l in all the
samples. These values complied well vgitipulated limits by FMEnv and were lower thamge

of values obtained from a previous study (Fertilizer Blending Bkt 2021).
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Figure 3.9: DO, BOD and COD Levels in Ground water. Source: Enarmac Fieldwork, 2021

Total HydrocarbonContent (THC)

The THC andysedfrom the ground wateisanplesin the facility areasvere bdow equipment
detection limit of <0.00Img/l in al stations. Obtained values complied with the range of those
obtained from a previous study (Fertilizer Blending Plant EIA, 2021).

Nutrients

From the Table 2.5 the concentration of sulphateaccounted for the larger pat of the nutrient

content with values of 35.01ng/l, 55.00nyl, 51.70ny/l and 35.0Img/L for the proposed
Entrepreneurship Centres, College of Education Centre, Polytechnic Centre and Secondary
School Centreespectively. The order of nutrient concentration present in the samples for the

facilities are Sulphate>Phosphate>Nitrate>Ammonium

108



Final ESMP Report for the Establishment of Vocational & Entrepreneurship Centres in Sokoto State

500
450
400
350
300
250
200 ]
150 m Nitrate (mg/l)
100
m Sulphate (mg/l)
0 a A A a . .
0 . m Ammonium (mg/l)
& X 0\ . eé' /b\b
& ,b&\o N 0 Q,\o\ ®°b Phophate (mg/l)
\Qb bo(; Q‘Q/ \\‘—) X 55
:;Q < O\ ’é Q\’b (\\\
> 19 RS
e e o & J
& \&° o N «
@Q (JO\ ¥
‘o& -\/\?}
&
<<Q/

Figure 3.10: Nutrients Levels in Ground water. Source: Enarmac Fieldwork, 2021

Cations
From the Table 2.5. The concentration of sodiumaccounted for the larger pat of the cations

content with valuesof 0.234ngy/I and 0.233ng/L for thecargo terminal and ware house facilities
respectively. The order of cations concentration present in the samples for the facilities are

Sodium>Calcium>Magnesium>Potassium
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Figure 3.11: Cations Levels in Ground water. Soure: Enarmac Fieldwork, 2021
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Heavy M etals
The heary metals concertration of the groundwater was geneally low and mostly béow the

detection limit of the atomic absorption spectrophotometer used for the andysis except for Iron
which was detected at a concentration of 0.015mg/I, 0.021mg/l, <0.001mg/l and 0.015mg/l in
samples collected fahe proposed Entrepreneurship Centres, College of Education Centre,
Polytechnic Centre and Secondary School Centre respéctin al, the heavy metas resilts

were bdow FMEnv limits for heary metals and were also below values obtained from a previous

study.

Ground Water Mi crobiology

The reallts of microbial counts in underground water samples collected in the projectareaare
presented in Table 2.6 Where values were all below equipment detection limit except for coliforms
count where a count of 10, 12, 8 and 10 were obtaingekiproposed Entrepreneurship Centres,
College of Education Centre, Polytechnic Centre &adondary School Centrespectively.
35.1.6 Soil Studies

Sail Physico-Chemical Characteristics

Entrepreneurship Centres and College of Education C8aoilr€hysico-Chenical Charaderistics

Soil samplesof the proposedproject sites were caleded for the proposed construction of the
Entrepreneurship Centres and College of Education C&airpleswere calededwithinaradus

of 1.5km (zoneof influen®@) fromthecertre of the poject sites At eachstation, sal sanpleswere
cdlededfrom two degh levels: 01 15cm, and 157 30cm. Resut from andysesis sunmarized

in Table 2.6 while deailed andytical resuts are indudedin Appendix xxxx..

pH
Soil pH or sadl readionis anindication of the addity or alkalinity of sal andis measwedin pH

units. Soil pH is definedasthenegative logarithm of thehydrogenion conceitration. The pH scke
goesfrom O to 14 with pH 7 asthe neural pdant. As the amount of hydrogenionsin the sal
increasesthesoil pH deaeaseshusbecomingmore acidic. From pH7to Othesal is increasngly

more addic and from pH 7 to 14 the sdl is increasngly more akaline or basc.

pH of the sal sampledwere geneally varying from basic to moderatelyidic. At the proposed

Entrepreneurship Centres stuahea, it ranged from 7.1 to 8.38 with a mean value of 7.70 at the
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top soil and between 6.79 and 7.82 with a mean value of 7.24 at sub soil. At the pOpitesgpel
of Education Centrstudy area it ranged from 7.21 to 8.05 with a m&fan56 at the topasl and
between 6.79 and 7.82 with a mean value of 7.24. All obtained values compared well with values

from a previous study (Fertilizer Blending Plant Project EIA, 2021).

Total Organic Carbon

The principal factorsregporsiblefor high organc mater in soil include vegetative cover and decay

of plant residue. Thesefactorsare significantly absent in the proposed projectareas Hence, return

of organic matter to the soil is poor. Total organc carbon content in the ertire soils was geneally

low. Thereallt, see (Table 2.6.),indicategha at the proposed construction of the Entrepreneurship
Centres study areéhe soil had a mean total organic content of 1.12%6 and 1.07®% intop and sub
soil respectivelyMearwhileatproposedCollege of Education Centstudy areaTOChad amean
value of 1.08% and 1.07% respectively in top and sub soil.

9.00
8.00
7.00
6.00
5.00
4.00
3.00
1.00 mpH
min  max mean min max mean mMin mMax mean mMin max mean mean mean mTOC, %
0-0.15m 0.15-0.30m 0-0.15m 0.15-0.30m 0- 0.15-
0.15m0.30m
Entrepreneurship Centres College of Education Centre Fertilizer
Blending
PlantProject
EIA, 2021

Figure 3.12: pH and Total Organic Carbon in Soil. Source: Enarmac Fieldwork, 2021

Total HydrocarbonContent (THC)
Hydrocabons are a common and natural occurrence in the ernvironment and varying

conceltrationsin sals are not unusula Microbesin the sals andwater have a naural ablity to
breakdown many of thesecompoundsand any hydrocabonwhich is exposedto the air will also
have an affinity to volatilize. As well, readions induding phaochemistry and the various
trarsformations of the hydrocabon through these reactions canenhancethe hydrocabon
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decompostion. Indugdrial processs and man inducedadivities often resut in the inceased
loadng of hydrocabonsin sal. The natural ahlitiesof the sal to decanposethe hydrocabons

bemme overwhdmed.

The THC andyzedfrom the sal samplesduring the studywere bdow equipment detection limit
of <0.0Img/kg in all stations. These values were lower than the naural background
corcentration of 50mg/kg for sandad sal s (SIEP, 1995).

PSD

Particle-size distributions (PSDs) of sals are often usedto estimate other sal propeties, such

as sal moisture charaderistics and hydraulic condudivities. Predction of hydradic propeties
from sal texture requires an acarate chaacterization of PSDs. The textural canpostion of

sal samples cdleded from the area was dominartly sandwith an admixture of silt andclay.
Meanparticle size of 65.94% sad, 17.00%silt and13.2®% clay were recaded for top soil and
79.93% sand, 9.84% silt and 15.23% clay for sub soiltiier proposed construction of the
Entrepreneurship Centres study at®a the other hand, eanparticle size of 65.94% sed,
17.06%silt and13.14% clay were recaded for top soil and 74.93% sand, 9.84% silt and 15.23%
clay for sub soil aproposedCollege of Education Centr&tudy areaThese findings did not

corroborate the previous study as the soil was @tytilizer Blending Plant Project EIA, 2021).

Anions Concentration of the Soils

Sulphate: At the proposed construction of the Entrepreneurship Centres studysaptete
values were low with values ranging from 1.12 to 3.92ngk/g and from 0.21 to 2.13mg/kg
respectively for top and sub solit proposedCollege of Education Centitudy areasulphate
concentration ranged from 0.92to 2.15ng/kg and 0.21to 2.13ng/kg respectively for top and sub
soil. Values were lower than those obtained from a previous study (FertilizediBjePlant
Project EIA, 2021).

Ammonia: At the proposed construction of the Entrepreneurship Centres studyaemaania
vaues were low with vaues ranging from 0.01 to 0.18ng/kg and from 0.11 to 1.01mg/kg
respectively for top and sub sofit proposedCollege of Education Centstudy areaammonia
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concentration ranged from 0.11to 1.04mg/g and 0.11to 1.0Img/g respectively for top and sub soill

respectively

100.00
90.00
80.00
70.00
60.00
50.00
40.00
30.00
20.00
min  max mean min max mean min mMax mean min max mean mean mean m NH3, mg/kg
0-0.15m 0.15-0.30m 0-0.15m 0.15-0.30m 0- 0.15-
0.15m0.30m
Entrepreneurship Centres College of Education Centre Fertilizer
Blending
PlantProject
EIA, 2021

Figure 3.13: Sulphate and Ammonia in Soil. Source: Enarmac Fieldwork, 2021
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Table 3.12: Summary of Physico-Chemica and Microbiology Result of Soil Samples

Entrepreneurship Centres

College of Education Centre

Fertilizer Blending Plant
Project EIA, 2021

0-0.15m 0.150.30m 0-0.15m 0.150.30m 0-0.15m 0.150.30m FMEnv.
Parameters min max mean | min max | mean | min max mean | min max | mean | mean mean Standard
pH 7.11 8.34 7.70 6.79 7.82 7.24 7.21 8.05 7.56 6.79 7.82 7.24 8.1 8.25
TOC, % 1.01 1.51 1.12 0.10 2.15 1.07 1.01 1.12 1.06 0.10 2.15 1.07 NA NA NA
THC, mg/kg <0.01 <0.01 | <0.01| <0.01| <0.01| <0.01| <0.01 <0.01 | <0.01| <0.01| <0.01| <0.01| NA NA NA
S04, mg/kg 1.12 3.92 1.82 0.21 2.13 1.20 0.92 2.15 1.27 0.21 2.13 1.20 975 98.55 500
NH3, mg/kg 0.01 0.18 0.05 0.11 1.01 0.40 0.11 1.04 0.29 0.11 1.01 | 0.40 NA NA NA
% Sand 29.80 93.40 | 65.94| 48.30| 92.30| 74.93| 29.80 | 93.40 | 65.94| 48.30| 92.30| 74.93 | 10.36 14.195 NA
% Silt 5.00 4430 | 17.00| 2.60 | 19.00| 9.84 | 5.00 4430 | 17.06| 2.60 | 19.00| 9.84 | 53.89 44,77 NA
% Clay 1.60 2590 | 13.20| 5.10 | 46.60| 15.23| 1.60 2590 | 13.14| 5.10 | 46.60| 15.23| 35.73 41.11 NA
Calcium, mg/kg 11.15 17.11 | 13.46| 11.01| 18.06 | 13.70| 11.05 19.18 | 16.39| 11.01| 18.06 | 13.70| 3.65 3.91 NA
Magnesium, mg/kg| 12.21 23.60 | 16.97 | 12.11| 24.92| 20.99 | 21.10 | 24.12 | 22.59| 12.11| 24.92| 20.99 | 5.73 5.17 NA
Sodium, mg/kg 10.61 18.51 | 14.38 | 11.47| 24.52 | 18.37 | 11.13 2252 | 15.23| 11.47| 2452 | 18.37 | NA NA NA
Potassium, mg/kg | 10.41 28.53 | 16.85| 10.15| 13.18 | 12.24| 10.41 28.54 | 1555 10.15| 13.18 | 12.24 | NA NA NA
Copper, mg/kg 1.03 2.48 1.60 1.03 14.34 | 3.33 1.01 2.43 1.47 1.03 14.34| 3.33 1.11 1.17 NA
Lead, mg/kg 0.37 1.75 1.07 0.44 1.56 1.16 0.34 1.41 0.98 0.44 1.56 1.16 0.018 0.27 <1
Iron, mg/kg 18.67 24.88 | 20.93| 18.07 | 27.72| 21.62 | 18.57 | 2458 | 20.81| 18.07 | 27.72 | 21.62 | 6.59 2.31 NA
Nickel, mg/kg 6.94 224.00| 39.52| 2.76 | 857 | 6.58 | 6.84 224.00| 39.44| 2.76 | 857 | 6.58 | 0.015 0.02 NA
Chromium, mg/kg | 0.06 0.57 0.15 | 0.05 | 2.08 | 0.37 | 0.06 0.67 0.23 | 0.05 | 2.08 | 0.37 | NA NA NA
Cadmium, mg/kg | 0.04 0.07 0.06 | 0.01 | 0.07 | 0.03 | 0.01 0.05 0.02 | 0.01 |0.07 | 0.03 | 0.15 0.05 NA
Zinc, mg/kg 1.23 8.37 2.85 0.10 1.10 0.79 0.07 2.00 1.02 0.10 1.10 | 0.79 2.62 2.67 NA
HUB, CFU/gx104 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 Nil Nil NA
HUf, CFU/gx103 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 Nil Nil NA
THB, CFU/gx104 | 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | Nil Nil NA
THB, CFU/gx103 | 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | Nil Nil NA
E Coli 0.00 3.02 1.38 0.00 1.04 0.19 0.00 1.49 0.26 0.00 1.04 | 0.19 Nil Nil NA

NA: Not Applicable; SourceEnarmac Fieldwork, 2021
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Exchangeable Bases

The exchargeable bases of the soil measured werBla, K, Ca and Mg. In the proposed
Entrepreneurship centres study amagnesiundominatedthe excharge site with mean values

of 16.97mg/kg and 20.99mg/kg respectively in the top and sub soil. While calcium dominated in
the proposed College of education centre with mean values of 16.39mg/kg and 13.70mg/kg
respectively in the top and sub sdilvo factors which mainly contribute to Exchange Capacity

in soil are organic matter content and clay compgsition. In the assesgnent these wo paramders

were relatively and inherently low which will give riseto generally low CEC of the soils.

30.00
25.00
20.00

15.00
10.00 m Calcium, mg/kg
5.00 .
I ®m Magnesium, mg/kg
0.00 I II

. . . . Sodium, mg/kg
min max mean min max mean min Max mean min max meanmeanmean

0-0.15m 0.15-0.30m 0-0.15m 0.15-0.30m  0O- 0.15- Potassium, mg/kg

0.15m0.30m

Entrepreneurship Centres College of Education Centre | Fertilizer
Blending

PlantProject
EIA, 2021

Figure 3.14: Exchangeable Bases. Source: Enarmac Fieldwork, 2021

HeavyMetals
Human activitieshavedramatically charged the composition and organizatifrsoils. Indugrial

and urban wastes, agricultural apgicaion and also mining adivities resuted in anincaeased
concetration of heavy metals in sals. Soils normally cortain low background levels of heary

metals. Excessve levels of heavymetals can be hazardousto man, anmals and plarts. Heavy

metals of gredestconern areiron (Fe), copper(Cu), lead(Pb), nickel (Ni), Zinc(Zn), Chromium
(Cr) andCadmium(Cd). Ecdogical sal invedigationinvolvedsampling of sdl (0-15cmand15-

30cm deph) at the degynaed stationswithin the study area.
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At the proposed construction of the Entrepreneurship Centres studyaress obtained were
betweenl.032.48ng/kg (top soil) and 1.034.34ng/kg (sub soilfor Cu;0.371.75ng/kg (top
soil) and 0.441.56ng/kg (sub soil)for Pb; 18.6724.88ng/kg (top soil) andl8.07%27.72ng/kg
(sub soil)for Fe; 6.94-224.00ng/kg (top soil) and 2.748.57ng/kg (sub soil) for Ni; 0.06
0.57mg/kg (topsoil) and 0.052.08ng/kg (subsoil)for Cr; 0.040.07mg/kg (top soil) and 0.01
0.07mg/kg (sub soilfor Cd; and1.238.37mg/kg (top soil) and 0.1Q.10mg/kg (sub soil)for Zn.

At proposedCollege of Education Centrgtudy area values obtained were between1.01-

2.43ng/kg (top soil) andL.0314.34ng/kg (sub soilYor Cu; 0.341.4Img/kg (top soil) and 0.44
1.56mg/kg (sub soilfor Pb; 18.5724.58ng/kg (top soil) andl8.07%27.22ng/kg (sub soil)for

Fe; 6.84-224.00mg/kg (top soil) and 2.78.57mg/kg (sub soil) for Ni; 0.06-:0.67mg/kg

(topsoil) and 0.052.08ng/kg (subsoil)for Cr; 0.01:0.05mg/kg (top soil) and 0.0D.07mg/kg

(sub soil)for Cd; and0.07-2.00mg/kg (top soil) and 0.1Q.10mg/kg (sub soil)for Zn.

250.00
200.00
Copper, mg/kg
150.00 Lead, mg/kg
Iron, mg/kg
100.00 Nickel, mg/kg
B Chromium, mg/kg
°0.00 Cadmium, mg/kg
m Zinc, mg/kg
0.00 --21.4. - S -
min max mean min max mean min max mean min max meanmeanmean
0-0.15m 0.15-0.30m 0-0.15m 0.15-0.30m 0-0.0516-0.30m
Entrepreneurship Centres College of Edudagidgiifeeriending PlantProject EIA, 2021

Figure 3.15: Heavy Metals in Soil.Source: Enarmac Fieldwork, 2021

Soil Microbiological Characteristics

Thetwo groupsof microorgansms studied are fungi andbacteria, which are the most important
organc matter decomposers in the soil. Bacteria and fungi (microbes) counts piofodeation

on the level of orgoing biochemical activities in the soil. Microbial counts under normal

circumstances increases with an increase in soil organic matter. About 1g of fertile soil should
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contain 1 x 10to 1 x 1@cfu/g bacteria and fungi (Odet al, 1985). These organisms were not
present in the samples collected. However, E Coli in the samples had mean values of 1.38 and 0.19
respectively at the top and sub soil sampleshiferproposed construction of the Entrepreneurship
Centres study are®n the other hand, mean values of 0.26 and 0.19 respectively were obtained at
the top and sub soil samples for gfreposedCollege of Education Centstudy area

Polytechnic Soil PhysiceChemical Characteristics
Soil sampleswere call ededfor the proposed construction of the polytechnic and secondary school
Centre Sampleswere cdlededwithin aradusof 1.5km (zoneof influen®@) fromthecertre of the
project sites At eachstation, sal sanpleswere cdleaedfrom two depth levels: 07 15cm, and 15
T 30cm. Reslut from andysesis summarized in Table 2.6 while detailed andytical resuts are
indudedin Appendix 4.

(SeeattachedA3 mapfor spetial dstribution of sample stations.

VOCATION/ENTREPRENEURSHIP EDUCATION CENTRE AT UMAR ALIL SHINKAFI POLYTECHNIC SOKOTO

Scale - 1:1,006.306142

e W RN LahorL::d;.:‘d A Village Hesda @

+  dwsches = Marieess I Operationalward-boundanes
=  Health - o A& Ficld Observation
-
-
-

electrianysubs@Etions - Public-schools Road
e wr wots T Site

*  nNiEng-stations - V-polnts Easth
potice-stations = Tertiary-schooks

Figure 3. 16:soils physiochemical characteristics at Umar Ali Polytechnic
pH
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Soil pH or sal readionis anindication of the aadity or alkalinity of sal andis measuwedin pH
units. Soil pH is definedasthenegative logarithm of thehydrogenion conceittration. The pH scke
goesfrom 0 to 14 with pH 7 asthe neural pdant. As the amount of hydrogenionsin the sal
increasesthesoil pH deaeaseshusbecoming more acidic. From pH7 to O thesal is increasngly more

addic and from pH 7 to 14 the sal is increasngly more akaline or basc.

pH of the sal sampledwere generally varyingrom basic to aclic. At the proposed polytechnic
centre study areat ranged from 1.34 to 8.25 with a mean value of 6.94 at the top soil and
between 7.11 and 8.34 with a mean value of ai€ub soil. At the proposed secondary school
centre study area it ranged from 6.34 to 8.25 with a mé@r29 at the top soil and between 7.21

and 7.44 with a mean value of 7.30. All obtained values compared well with values from a previous
study (Fertiizer Blending Plant Project EIA, 2021).

Total Organic Carbon
The principal factorsregporsiblefor high organc mater in soil include vegetative cover and decay

of plant residue. These factorsare significantly absent in the proposed projectareas Hence, return
of organic matter to the soil is poor. Total organc carbon content in the ertire soils was geneally
low. Thereallt, see (Table 2.5.). Indicatestha at the proposed polytechnic centre study atfes,
soil had a mean total organc content of 1.43%6 and 1.48% in top and sub soil respectively
Mearwhile atthe proposed secondary school centre study af@@ had amean value of 1.40%

and 1.31% respectively in top and sub soil.
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Figure 3.17: pH and Total Organic Carbon in Soil. Source: Enarmac Field work, 2021

Total HydrocarbonContent (THC)
Hydrocabons are a common and natural occurrence in the ervironment and varying

concenrationsin sdls are not unusua Microbesin the sals andwater have a naural ahlity to
breakdown many of thesecompoundsand any hydrocabonwhich is exposedto the air will also
have an affinity to volatilize. As well, readions induding phaochemistry and the various
trarsformations of the hydrocabon through these reactions canenhancethe hydrocabon
decompostion. Indudrial processs and man inducedadivities often resut in the inceased
loadng of hydrocabonsin sal. The naural ahlitiesof the sal to decanposethe hydrocabons

bemme overwhdmed.

The THC andysedfrom the sal sanplesduring the studywere bdow equipment detection limit
of <0.0Img/kg in al stations. Thesevaueswere below the naural backgroundconcentration
of 50mg/kg for sandad sal s (SIEP, 1995).

PSD

Particle-size distributions (PSDs) of sadls are often usedto estimate other sal propeties, such
as sal moisture charaderistics and hydraulic condudivities. Predction of hydradic propeties
from sal texture requires an acarate chaacterization of PSDs. The textural canpostion of
sdl sanples cdleded from the area was dominartly sandwith an admixture of silt andclay.
Meanparticle size of 72.33% sad, 14.04%silt and 13.34% clay were recaded for top soil and
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63.57% sand, 12.06% silt and 24.23% clay for sub salleaproposegbolytechnic centre study
areaOn the other hand, eanparticlesize of 73.13% sad, 14.71%silt and12.02%6 claywere
recaded for top soil and 65.89% sand, 12.63% silt and 21.20% clay for sub swl @toposed
secondary school centre study ar€hese findings did not corroborate the previous study as the
soil was silty(Fertilizer Blending Plant Project EIA, 2021).

Anions Conaentration of the Soils

Sulphate: At the proposed polytechnic centre study asefphae values were low with values
ranging from 0.21to 1.82ngy/kg and from 0.14 to 1.23mg/kg respectively for top and subAoil
the proposed secondary school centre study, aulyzhate concentration ranged from 0.21 to
2.25mg/kg and 0.21to 3.13ng/kg respectively for top and sub saflalues were lower than those
obtained from a previous study (Fertilizer Blending Plant Project EIA, 2021).

Ammonia: At the proposed polytechnic centre study aasamoniavalues were low with values
ranging from 0.01to 0.12ngy/kg and from 0.02 to 0.18mg/kgspectively for top and sub sofit
the proposed secondary school centre study, areenoniaconcentration ranged from 0.01to
0.06mg/g and 0.01to 0.18ng/g respectively for top and sub soil
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Figure 3.18: Sulphate andAmmonia in Soil. Source: Enarmac Fieldwork, 2021
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Table 3.13: Summary of Physico-Chemical and Microbiology Result of Soil Samples

Polytechnic Centre

Secondary School Centre

Fertilizer Blending
PlantProject EIA, 2021

0-0.15m 0.150.30m 0-0.15m 0.150.30m 0-0.15m | 0.150.30m FMEnv.
Parameters min max mean | min max | mean | min max | mean | min max | mean | mean mean Standard
pH 1.34 8.25 6.94 7.11 8.34 7.40 6.34 8.25 7.29 7.21 7.44 7.30 8.1 8.25
TOC, % 1.01 2.15 1.43 1.02 3.25 1.48 1.01 2.15 1.40 1.02 2.15 1.31 NA NA NA
THC, mg/kg <0.01 | <0.01 | <0.01| <0.01| <0.01| <0.01| <0.01| <0.01| <0.01| <0.01| <0.01| <0.01 | NA NA NA
S04, mg/kg 0.21 1.82 1.18 0.14 1.23 1.01 0.21 2.25 1.13 0.21 3.13 1.54 97.5 98.55 500
NH3, mg/kg 0.01 0.12 0.04 | 002 |0.18 |0.09 |0.01 |0.06 |0.03 |0.01 |0.18 |0.05 | NA NA NA
% Sand 63.00 | 93.40 | 72.33| 48.30| 75.00 | 63.57 | 63.00 | 93.40 | 73.13 | 48.30| 75.00| 65.89 | 10.36 14.195 NA
% Silt 5.00 19.00 | 14.04 | 5.10 19.00 | 12.06 | 5.00 19.00 | 14.71| 5.10 19.00 | 12.63 | 53.89 4477 NA
% Clay 1.60 25.80 | 13.34| 10.80| 46.60 | 24.23 | 1.60 25.80| 12.01 | 9.50 | 46.60| 21.20| 35.73 41.11 NA
Calcium, mg/kg 11.15 | 1561 | 13.39| 11.31| 1641 | 13.66 | 11.15| 1561 | 13.89 | 11.31| 16.41 | 13.95| 3.65 3.91 NA
Magnesium, mg/kg 9.60 2760 | 17.65| 9.15 | 21.60| 16.06 | 9.10 | 992 |9.33 | 7.10 | 9.92 | 9.13 | 5.73 5.17 NA
Sodium, mg/kg 9.23 2456 | 14.46 | 8.33 18.57| 12.34 | 8.21 2452 | 12.11 | 7.17 11.23 | 9.19 NA NA NA
Potassium, mg/kg | 10.15 | 28.53 | 17.26 | 9.41 28.53 | 14.83 | 8.32 13.02 | 9.56 7.02 10.15| 8.61 NA NA NA
Copper, mg/kg 0.03 1.91 1.19 0.14 2.26 1.39 1.11 2.26 1.54 1.11 2.26 1.70 1.11 1.17 NA
Lead, mg/kg 0.17 1.75 1.19 1.12 1.56 1.26 1.01 1.56 1.26 1.01 1.56 1.38 0.018 0.27 <1
Iron, mg/kg 18.17 | 24.88 | 20.86| 18.19 | 27.72| 21.83 | 18.19| 22.06| 21.12 | 18.19| 22.06 | 19.67 | 6.59 2.31 NA
Nickel, mg/kg 6.14 224.00| 39.36| 2.17 | 858 | 6.64 | 753 |9.31 |8.27 |516 |8.58 | 7.85 | 0.015 0.02 NA
Chromium, mg/kg | 0.01 0.17 0.09 | 0.02 |0.18 | 0.08 | 0.02 | 0.10 | 0.08 | 0.02 | 0.09 | 0.05 | NA NA NA
Cadmium, mg/kg | 0.01 0.07 0.04 | 0.01 | 0.07 |0.04 |0.04 |0.07 |0.06 | 005 |0.07 |0.07 |0.15 0.05 NA
Zinc, mg/kg 1.00 1.79 1.33 0.12 3.16 1.41 1.79 8.38 | 4.26 1.79 | 4.80 3.78 2.62 2.67 NA
HUB, CFU/gx104 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00 Nil Nil NA
HUf, CFU/gx103 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00 Nil Nil NA
THB, CFU/gx104 | 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | Nil Nil NA
THB, CFU/gx103 | 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | Nil Nil NA
E Coli 0.00 2.04 0.95 0.00 1.06 0.74 0.00 3.01 1.11 0.00 1.06 0.74 Nil Nil NA

NA: Not Applicable; SourceEnarmac Fieldwork, 2021
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Exchangeable Bases

The exchargeable bases of the soil measured welMa, K, Caand Mg. In the proposed polytechnic
centre study areamagnesiundominatedthe excharge site with concentrationsf 17.65mg/kg and
16.06mg/kg in the top and sub soils respectively. Whitbénproposed secondary school centre
study area calcium dominated with mean values of 13.89mg/kg and 13.95mg/kg respectively in
top and sub soilsTwo factors which mainly contribute to Exchange Capaciin soil are organc

matter content and clay compasition. In the assesament these wo paameers were relatively ard

inherently low which will give riseto generally low CEC of the soils.

30.00
25.00
20.00
15.00
10.00 m Calcium, mg/kg
o | HHA0EF '
0.00 1 ll ®m Magnesium, mg/kg
min max mean min max mean min max mean min Mmax meanmeanmean Sodium, mg/kg
0-0.15m 0.15-0.30m 0-0.15m 0.15-0.30m  0- 0.15- Potassium, mg/kg
0.15m0.30m
Polytechnic Centre Secondary School Centre Fertilizer
Blending
PlantProject
EIA, 2021

Figure 3.19: Exchangeable Bases. Source: Enarmac Fieldwork, 2021

HeavyMetals

Human activitieshavedramatically charged the composition and organizatifrsoils. Indugrial

and urban wastes, agricultural apgicaion and also mining adivities resuted in anincaeased
concentration of heavy metals in sals. Soils normally cortain low background levels of heary

metals. Excessve levels of heavymetals can be hazardousto man, animals and plarts. Heavy

metals of gredestconern areiron (Fe), copper(Cu), lead(Pb), nickel (Ni), Zinc(Zn), Chromium
(Cr) andCadmium(Cd). Ecdogical sal invedigationinvolvedsampling of sdl (0-15cmand15-

30cm deph) at the degynaed stationswithin the study area.
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At the proposed polytechnaentre study areajalues obtained were between0.03-1.9Img/kg
(top soil) and 0.14€.26ng/kg (sub soil)for Cu; 0.171.75mg/kg (top soil) and 1.1-2.56mg/kg
(sub soil)for Pb; 18.17%24.88ng/kg (top soil) andl8.1927.72ng/kg (sub soil)for Fe; 6.14-
224.00ng/kg (top soil) and 2.1-B.58ng/kg (sub soil) for Ni; 0.01-0.17mg/kg (topsoil) and
0.020.18ng/kg (subsaoil)for Cr; 0.01:0.07mg/kg (top soil) and 0.00.07mg/kg (sub soil)for Cd;
and1.00-1.79ng/kg (top soil) and 0.1:3.16ng/kg (sub soil)for Zn.

At the proposed secondary school centre study, asbaes obtained were 1.11-2.26mg/kg (top
soil) and 1.112.26ng/kg (sub soil)for Cu; 1.0:1.56ng/kg (top soil) and 1.01.56mg/kg (sub
soil) for Pb; 18.1922.06ng/kg (top soil) and18.1922.06ng/kg (sub soil)for Fe; 7.53-
9.31mg/kg (top soil) and 5.18.58ng/kg (sub soil) for Ni; 0.020.10mg/kg (topsoil) and
0.020.09mg/kg (subsaoil)for Cr; 0.040.07mg/kg (top soil) and 0.08.07mg/kg (sub soil)for Cd;
and1.798.38ng/kg (top soil) andL.794.80mg/kg (sub soil)for Zn.

250.00
200.00
Copper, mg/kg
150.00 Lead, mg/kg
100.00 Iron, mg/kg
50.00 Nickel, mg/kg
i o ® Chromium, mg/k
0.00 L N I_- A —1L- —.Il_. . _-ILI _.II_- A _.II_- Aa o okg
£ 3 § £ B 5 £ 3 5§ £ 3 § § § Cadmium, mg/kg
S = ) IS I ) S I ) S £ Q ) ) .
€ S 1S S S m Zinc, mg/kg
0-0.15m 0.15-0.30m 0-0.15m 0.15-0.30m 0-0.0515-0.30m
Polytechnic Centre Secondary SchestiCasti®lending PlantProject EIA, 2021

Figure 3.20: Heavy Metals in Soil. Source: Enarmac Fieldwork, 2021

Soil Microhiological Charaderistics

Thetwo groupsof microorganisms studied are fungi andbacteria, which are the most important
organc matter decomposers in the soil. Bacteria and fungi (microbes) counts provide information
on the level of orgoing biochemical activities in the soil. Microbial counts under normal
circumstances increases with an increase in soil orgaaiter. About 1g of fertile soil should
contain 1 x 10to 1 x 1Gcfu/g bacteria and fungi (Odet al, 1985). These organisms were not

present in the samples collected. However, E Coli in the samples had mean values of 0.95 and 0.74
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respectively at theop and sub soil samples fibve proposed polytechnic centre study at@athe
other hand, mean values of 1.11 and 0.74 respectively were obtained at the top and sub soil samples

for the proposed secondary school centre study area

3.6 SOCIO-ECONOMIC STUDI ES
WAMMAKO LGA
Results of a comprehensive questionnaire designed to capture thesmuoonics of the project

area(Wammako LGA)inhabitants is presented below:

3.6.1 Traditional Hierarchy/ Leadership in Sokoto State
The project area igoverned at the apex by the Emir who has jurisdiction over an emirate. The

Emir (first-class traditional ruler) is the paramouraditional authority in Sokot&tate. he
administrative hierarchy begins with the Ward Heatdthe lowest levelThe Ward Hads have

social and political jurisdiction over the ward under them. The Ward Head reports to the Village
Head. The village Head reports to the District Head who is answerable to the Emir. This order of
administrative governance is followed in addressiug and sometimedegal disputes.

Emir (Sarki)

l

District Head (Hakimi)

l

Village Head (Dagaci)

l

Ward Head (Mai Anguwa)

Figure 3.21: Traditional Hierarchy of Authority in the study area i Enarmac study, 2@1
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Table 3.14: Villages/communities within Project area of influence

S/no Village/Settlement/community

1. KOFARAWA
2. RUGA BUSAU
3. GWIWA

4. MINNAMANTA

SourceE N A R MA =@ study, 2021

These settlementsimmunities are alkituated within Zxm radius of the project area.

3.6.2 Population
The current population was obtained by projecting the 2006 population figure, using a

conservative 2.5% population growth rate, as follows:

The populatiorof IsaLGA (149,513), TambuwdlGA (224,931) Sokoto South (18414)LGA
(based a the 2006 Censushhe LGAS shasan average dfL0) districteach.

Adding the popul at Fb608,358f t he three LGAOS

Using the Geometric Method:

A basic equation for getting a projection of a givepulation is Nt=P e (r * t); where "Nt"
represents the number of people at a future time;

"P" is the population at the beginning time;

"e" is the base of the natural logarithms (2.71828);

"r" is the rate of increase (natural increase divided by 100); and

"t" represents the time period involved.

Nt = P e"9) = 569,358 X 2.718289025"14)= 569 358 X 1.4191 = 807,975
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This population belongs tdvards of the LGA. However, the LGA has 10 wards and the socio
economic studies were restricted to justatil/39 of the wards located within the municipality

of the LGA.

Assuming the wards have equal population, this means about 3/10 of thpdp@kation will

have 3/10X807,975 242393people.

Thus, assuming an average family size of 9, an approxmuateer of households in the project

areais 242393/9 = 26,932

Now to determine the sample size for the questionnaire to be administered in these wards, we use
Gl enn6s Formula, which i s:

n=N/(1+N¢);

Where n = sample size, N = Population and e = Margimrof e

The estimated population of the settlements /communities within the study area built from 2006

census (with 3% growth rate projection) is shown in the table below:

Table 3.15: Estimated Population of the study area

Community Population
wamako 10,000
Sokoto south 8,000
kofarwa 7000
Gwiwa 6000

Souce: NPC, 2006 projected to 2021
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The population distribution of the study area is shown in figure below:

Population Distribution

Population Distribution

m 510
- 0 —
7% 320

Elders

Children

Figure 3.22: Population Distribution of the study areas- Enarmac field study, 2021

3.6.3 Gender
The Study area had a male to female population ratio of 48.8: 51.2 as seen in 8§uidne.

female population size was observed to be more than their male counter parts due to several factors
such as increased hospital attendance and less hazardous job undertaken by women. The
population ratio did not conform to the 1991 and 200gupsttioncensus figure of SokotState

which had fewer women when compared with the male population.
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Gender Distribution

= Male

m Female

Figure 3.23: Gender distribution of the study area- Enarmac field study, 2021

3.6.4 Ethnic Composition
The ethnic composition ahe study are is heterogeneous, witHausa and Fulani being the

predominant tribes constituting 98% of inhabitants of the study area, while other ethnic group

accounts for about 2% as showrthe table 2.1&nd figure 231

Table 3.16: Ethnic composition

Ethnicity Percentage (%)
Fulani 23

Hausa 75

Others 2

Source:Enarmac field study, 2021
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Ethnicity

2%

Figure 3. 24: Ethnic compsition of the study areaEnarmac field study, 2021

3.65 Marital Status
Thestudy area is predisposed to the practice of polygamy as permitted by Islam; most families are

polygamous families where the Head of the family is allowed to marry up to four (4) wives. The
marital status of the study area indicates that married indigduate dominant and constitute

65% of the inhabitants of the study areas. This was expected based on the common practice of
early marriage in Northern Nigeria. Individuals (single) not married accounted for 25 % while both

the widowed and separated/divataepresnted 10% as shown in table 2.9

Table 3.17: Marital Status of the Study area

Status Percentage (%)
Single 25

Married 65

Widowed 7
Divorced/Separated 3

Source: EnarmaS8tudies, 2007
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3.6.6 Religion
Islam is thepredominant religion in the study area; this is evident in the presence of humerous

mosque and Islamayia within and around the study area. Islam accounts for 99% of the religious
inclination of the respondents of the study area. No church or shrine seasedvithin the study

area. Figure 2.1depict the religious inclination

Religion

120%

99%

100%

80%

60%

40%

20%
1%

0%
Islam others

m Religion

Figure 3.25: Religious Inclination of the study area- Enarmac field study, 2021

3.6.7 Social Infrastructure and Amenities
Social infrastructure@nd amenities are crucial to creating sustainable communities; inadequate

social infrastructure is not just an inconvenience for inhabitants of an area but has signifieant long

term consequences, and associated costs.

Lack of social infrastructure can ctedongterm problems for the social and economic wellbeing

and opportunities for individual families residing in that locality. Social infrastructures such as
public transport, school, hospital; market/shops, Police station, and good road networkedrainag
system, recreational centres and electricity supply among others are pertinent and enhances the

community lives.
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The social infrastructure observed within the project study areas are inadequate and therefore
requires urgent attention of the governmenbiider to enhance the live support system of the

variouscommunities such as in Kofarawammunities among others.

3.6.8 Educational Status and Facilities
The educational attainment in the study area shows that majority of the residents of the atudy are

obtained both Qur danic (I'sl ami yya) and pri m
education accounted for 38% where about 9% of the respondents attained tertiayf level

education as seen in tabld 2.

School enrolments were observed to be sketoedrds the male gender with a ratio of 50:40,
male students were observed to be more in junior secondary schools, this could be attributed to
early marriage with respect to female students, religious inclination where women are believed to
be at home takg care of the home hence more female/girls are involved in petiydgri@ support

their families.

Table 3. 18 Educational attainment of

respondents in the study area

Percentage composition (%)

Educational Attainment

Primary education 24
Junior Secondary education 20
Senior Secondary education 18
Tertiary education 9

Qur éanic education 29

Source: Enarmac field study, 2021
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Educational Attainment

= koranic Education
= Primary Education
= Junior Sec Education
= Senior Sec Education

= Tertiary Education

Figure 3.26. Educational Attainment in the stydrea,] Enarmac field study, 2021
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Plate A.5: Sultan Abubakar College,in Sokoto Suth L.G.A, Sokoto State

3.6.9 Health Services
The survey carried out in the project area shows that there is\alfieet approach in thteeatment

of ailments by respondents. Respondents make use of government hospitals, private clinics, off
the-shelf selfmedication and also resort to consulting herbal and traditional alternative health
practitioners, including traditional birth attendardsd traditional orthopedic practitioners.
Numerous public and private medical facilities are available in the project area. These include an
orthopedic hospital in Wamakko town, numerous Primary Health Care clinics, dispensaries. There
is also a rural ambance service in Wamakko LGA that caters for the residents of the rural areas
in the LGA. The plates that follow show some of the available health care infrastructure in the
LGA.
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Plate A.6: Entrance gate of Orthopaedichospital in Wamakko town
Source: Enarmac: 2021

3.6.10 Sources of Income
The major occupation is farming which includes cultivation of crops, livestock rearing, and

fishing. Civil service, AuteMechanic, Petty trading/sales of household and others aredjo

sources of livelihood in the project area.

Major crops produced include; groundnut, soybeans, rice, maize, beans, Guinea corn among
others. Domestic animals reared include; sheep, goats, and cows. Petty trading activities were
observed to be pracdd by both male and female genders who were selling household items such

as soft drinks, masa, kunu, snacks and food items.

The survey conducted shows the respondents have multiple streams of incomes, farming account
for the highest percentage which i€89 About 20% of the population derive their income from
various business activities within the communities. 11% earn their income from salaries from

government employment while 10% derived their income from daily paid labourers.
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Streams of income within the study area

DAILY PAID LABORm

CIVIL SERVICE (GOVERNMHBNIE) K001

BUISNESS 20.00%

eacvainc [ S
|

m Sources of income

Figure 3.27: Streams of Incomes within the study area

3.6.11 Transportation
The predominant means of transportation within the locality include the use of motor bike,

popularly called Okadatricycles called kekeand cars. The motor bikes are very useful in
navigatingwithin the study area; Residents make use of tacgcleseither privately owned or
rented in conveying their wares/ agricultural produce to and from the market. Rail sewases

once active wthin the study area as evident from the figure below. The trains were once a means
of conveying people and goods in the study area. Currently, theareportation system has been

abandoned.

PLATE 3. 1 Abandonedail transpatation system
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Plate A.7: Camels being used as means of Transportation

3.6.12Water Supply
Wamakko LGA is supplied with pipeorne water. There are also boreholes provided by the three

tiers of Government, as well as mgernational Donor Agencies and similar organizations. Other
sources of water in the project area include wells and surface water in ponds and rivers. Many
households in the project area, especially those in remote parts, use water fresadaredls.

Table 4.6 below presend the distribution of domestic water sources used by households in the
three districts; however, respondents that use-lpgoee water use other sources because of the
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erratic nature of the supply.

Plate A.8: Rural well at Project Communities
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