
1 

 

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT (ESIA) 

For  

7TH AXIAL ROAD (LEKKI PORT ACCESS ROAD) 

LOT 1 (CH 0+000 ï CH 8+700) 

Draft Report 

 

Submitted To 

Federal Ministry of Environment  

 

by 

 

 

Federal Ministry of Works 

 

 

JANUARY 2026 



2 

 

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT (ESIA) 

For  

7TH AXIAL ROAD (LEKKI PORT ACCESS ROAD) 

LOT 1 (CH 0+000 ï CH 8+700) 

Draft Report 

Contractor 

 

 

 

China Harbour Engineering Company Ltd (CHEC) 

 

                                                        Prepared by 

 

 

Email: info@ecopital.com  Website: www.ecopital.com 

 

Mercados Aries International S.A. (MAISA), Spain 

 

 

DECLARATION OF THE PROPONENT 

The Federal Ministry of Works hereby declares that this Environmental and Social Impact Assessment (ESIA) for the 7th 

Axial Road (Lot 1) has been prepared in accordance with the EIA Act No. 86 of 1992 and the FMEnv 2021 Procedures. 

We commit to the implementation of the Environmental and Social Management Plan (ESMP) as detailed in Chapter 7 

of this report. 

Disclaimer 

This report is a draft for review and consultation purposes. The findings, conclusions, and recommendations are subject 

to revision based on regulatory and stakeholder feedback. The proponent and consultants assume no liability for decisions 

made prior to final approval by the Federal Ministry of Environment. 

Document Control 

Version Date Prepared by Reviewed by Approved by 

Draft 1.0 Jan 2026 Natural Eco Capital MAI, CHEC, FMEnv, FMW FMEnv (Pending) 

 

 

 

mailto:info@ecopital.com
http://www.ecopital.com/


3 

 

Table of Contents  

ACKNOWLEDGMENTS .............................................................................................................................................. 20 

DEFINITION OF KEY TERMS .......................................................................................................................................... 22 

EXECUTIVE SUMMARY ............................................................................................................................................ 23 

CHAPTER 1: INTRODUCTION .................................................................................................................................. 51 

1.1 NATIONAL CONTEXT ............................................................................................................................................... 51 

1.2 GEOGRAPHIC AND STRATEGIC CONTEXT................................................................................................................. 52 

1.2.1 Geographic Context ....................................................................................................................................... 52 

1.2.2 Strategic Framework and Alignment of 7th Axial Road ................................................................................. 55 

1.2.3 Project Description and Interconnectivity Logic ............................................................................................ 56 

1.3 PROJECT DELIVERY AND KEY ENTITIES .................................................................................................................. 60 

1.4 ESIA RATIONALE, FOCUS, AND FRAMEWORK ......................................................................................................... 60 

1.4.1 Rationale and Focus of the ESIA ................................................................................................................... 61 

1.4.2 ESIA Framework ............................................................................................................................................ 61 

1.5 GUIDING PRINCIPLES .............................................................................................................................................. 66 

1.6 POLICY, LEGAL, AND INSTITUTIONAL FRAMEWORK ............................................................................................... 67 

1.6.1 Institutional Framework ................................................................................................................................. 68 

1.6.2 Legal and Policy Framework ......................................................................................................................... 69 

1.6.3 National and International Framework for ESIA Compliance ...................................................................... 71 

1.6.4 Voluntary Standards and Global Benchmarks ................................................................................................ 78 

1.6.5 Global Context and Universal Safeguards ..................................................................................................... 80 

1.6.6 Compliance Architecture for the Lagos 7th Axial Road ................................................................................. 82 

1.6.7 Institutions and Standards/Limits ................................................................................................................... 87 

1.6.8 Integrating Blue Economy and Marine Ecosystem Standards ....................................................................... 90 

1.6.9 Human Rights and Social Standards .............................................................................................................. 91 

1.6.10 IFC Performance Standards Applicability ................................................................................................... 91 

1.6.10 Harmonisation Principle and Compliance Architecture for the Proposed Project ...................................... 94 

1.6.11 Biodiversity and Critical Habitat Screening ................................................................................................. 95 

1.7 CONTRACTOR'S ENVIRONMENTAL & SOCIAL MANAGEMENT SYSTEM (ESMS) & OVERSIGHT ............................... 99 

1.8 STRUCTURE OF THE REPORT ................................................................................................................................... 99 

CHAPTER 2: PROJECT JUSTIFICATION AND ALTERNATIVES .................................................................... 101 

2.1 INTRODUCTION ..................................................................................................................................................... 101 

2.2 PROJECT JUSTIFICATION ........................................................................................................................................ 101 

2.3 STRATEGIC NEED FOR THE PROJECT ...................................................................................................................... 103 

2.4 PROJECT BENEFITS AND VALUE PROPOSITION ...................................................................................................... 106 

2.4.1 Economic Benefits ........................................................................................................................................ 106 



4 

 

2.4.2 Social Benefits .............................................................................................................................................. 107 

2.4.3 Environmental Benefits ................................................................................................................................ 107 

2.5 ALIGNMENT WITH NATIONAL AND STATE STRATEGIES AND MASTERPLANS .......................................................... 107 

2.6 SUSTAINABILITY FRAMEWORK ............................................................................................................................. 108 

2.6.1 Economic Sustainability ............................................................................................................................... 108 

2.6.2 Technical Sustainability ............................................................................................................................... 109 

2.6.3 Social Sustainability ..................................................................................................................................... 109 

2.6.4 Environmental Sustainability ....................................................................................................................... 110 

2.6.5 Integrated Sustainability and Long-Term Outcomes .................................................................................... 110 

2.7 PROJECT ALTERNATIVES ANALYSIS ...................................................................................................................... 111 

2.8 STRATEGIC ALIGNMENT WITH NATIONAL POLICY FRAMEWORKS ......................................................................... 112 

2.8.1 Nigeria NDC 3.0 and LT-LEDS 2060 ........................................................................................................... 112 

2.8.2 The Blue Economy and Circularity .............................................................................................................. 112 

2.8.3 Gender Responsiveness and Social Inclusion .............................................................................................. 112 

2.9 SUPPORTING THE IBEJU-LEKKI INDUSTRIAL HUB .................................................................................................. 112 

2.10 VALUE FOR MONEY (VFM) AND SUSTAINABILITY .............................................................................................. 113 

2.11 PROJECT IMPLEMENTATION ALTERNATIVES (TIMING AND STRATEGIC OPTIONS)................................................. 113 

2.12 DETAILED RATIONALE FOR STRATEGIC OPTIONS ................................................................................................ 113 

2.12.1 The "No-Project" vs. "Go-Ahead" Dichotomy............................................................................................ 113 

2.12.2 Why Delaying ("Wait-and-See") is Not Viable ........................................................................................... 114 

2.12.3 Supporting the Ibeju-Lekki Ecosystem ....................................................................................................... 114 

2.13 ALTERNATIVES ANALYSIS ................................................................................................................................... 115 

2.13.1 No Project Alternative: ............................................................................................................................... 116 

2.13.2 Alignment Alternatives: .............................................................................................................................. 116 

2.13.3 Climate Change Integration ....................................................................................................................... 116 

2.14 ALTERNATIVES ANALYSIS FRAMEWORK ............................................................................................................. 124 

2.14.1 The "No-Project" Alternative ..................................................................................................................... 124 

2.14.2 Guiding Principles for Route Selection ...................................................................................................... 124 

2.14.3 Alignment Alternatives ............................................................................................................................... 124 

2.14.4 Engineering Alternatives ............................................................................................................................ 124 

2.14.5 Climate Change as a Deciding Factor ....................................................................................................... 126 

2.15 CONCLUSION: DECISION TO PROCEED ................................................................................................................. 126 

CHAPTER 3: PROJECT AND PROCESS DESCRIPTION .................................................................................... 128 

3.1 BACKGROUND INFORMATION & PROJECT OVERVIEW ........................................................................................... 128 

3.2 PROJECT LOCATION AND ANCILLARY SITES .......................................................................................................... 130 

3.3 PROJECT PARTICULARS ......................................................................................................................................... 130 



5 

 

3.4 PROJECT DESCRIPTION ï LINK BETWEEN LOTS .................................................................................................... 131 

3.5 STRATEGIC IMPORTANCE ....................................................................................................................................... 131 

3.6 PROCESS DESCRIPTION ......................................................................................................................................... 133 

3.7 ENGINEERING DESIGN AND TECHNICAL SPECIFICATIONS ...................................................................................... 133 

3.7.1 Design Philosophy and Standards ................................................................................................................ 133 

3.7.2 Geometric Design ......................................................................................................................................... 135 

3.7.3 Geotechnical and Structural Design ............................................................................................................ 138 

3.7.4 Ancillary Features ........................................................................................................................................ 139 

3.8 PROJECT ACTIVITIES BY PHASE............................................................................................................................. 141 

3.8.1 Pre-Construction Phase ............................................................................................................................... 141 

3.8.2 Construction Phase ...................................................................................................................................... 142 

3.8.3 Operation and Maintenance Phase .............................................................................................................. 145 

3.8.4 Decommissioning Phase .............................................................................................................................. 146 

3.9 PROPOSED ENGINEERING WORKS: HYDROLOGY AND DRAINAGE DESIGN ............................................................ 147 

3.9.1 Hydraulic Design Principles ........................................................................................................................ 148 

3.9.2 Rainfall and Runoff Analysis ........................................................................................................................ 149 

3.9.3 Hydrology, Drainage System, Crossings and Structures .............................................................................. 150 

3.9.4 Independent Verification .............................................................................................................................. 185 

3.10 PROJECT RESOURCES AND MANAGEMENT COMMITMENTS ................................................................................. 185 

3.10.1 Workforce, Labor, and Security .................................................................................................................. 185 

3.10.2 Equipment and Machinery ......................................................................................................................... 185 

3.10.3 Raw Materials and Supply Chain ............................................................................................................... 185 

3.11 ENVIRONMENTAL RELEASES AND WASTE MANAGEMENT ................................................................................... 191 

3.11.1 Air Quality Management ............................................................................................................................ 191 

3.11.2 Noise and Vibration Management .............................................................................................................. 191 

3.11.3 Water and Wastewater Management ........................................................................................................... 191 

3.11.4 Solid Waste Management ............................................................................................................................ 191 

3.11.5 Hazardous Materials and Waste Management ........................................................................................... 192 

3.12 TRAFFIC STATUS AND DEMAND FORECAST ......................................................................................................... 192 

3.12.1 Traffic Survey and Existing Traffic Conditions .......................................................................................... 192 

3.12.2 Forecasting Ideas and Methods ................................................................................................................. 204 

3.12.3 Traffic Flow Forecast ................................................................................................................................. 206 

3.13 PROJECT SCHEDULE & DURATION ...................................................................................................................... 216 

3.14 ENVIRONMENTAL RELEASES OF EMISSIONS, DISCHARGES, AND WASTES ........................................................... 216 

3.15 SUMMARY ........................................................................................................................................................... 216 

CHAPTER 4: DESCRIPTION OF THE ENVIRONMENT (BASELINE CONDITIONS) .................................. 221 



6 

 

4.1 AREA OF INFLUENCE (AOI) AND ALIGNMENT CONTEXT ....................................................................................... 222 

4.2 BASELINE METHODOLOGY ................................................................................................................................... 228 

4.2.1 Approach to Baseline Studies ....................................................................................................................... 228 

4.2.2 Spatial Framework ....................................................................................................................................... 229 

4.2.3 Temporal and Seasonal Considerations ....................................................................................................... 229 

4.2.4 Parameters and Indicators ........................................................................................................................... 230 

4.2.5 Data Sources and Tools ................................................................................................................................ 230 

4.2.6 Regulatory Alignment ................................................................................................................................... 230 

4.2.7 Synthesis ....................................................................................................................................................... 231 

4.3 FIELD SAMPLING AND LABORATORY ANALYSIS .................................................................................................... 232 

4.3.1 Field Sampling (Appendix 4.2) ..................................................................................................................... 232 

4.3.2 Laboratory Analysis (Appendix 4.3) ............................................................................................................. 232 

4.3.3 Data Integration and Regional Corridor Cross-Referencing ....................................................................... 233 

4.4 RELEVANCE OF THE AOI TO SUBSEQUENT ESIA CHAPTERS .................................................................................. 238 

4.5 PHYSICAL ENVIRONMENT ..................................................................................................................................... 238 

4.5.1 Overview ...................................................................................................................................................... 238 

4.5.2 Climate ......................................................................................................................................................... 239 

4.5.3 Air Quality and Noise Levels ........................................................................................................................ 240 

4.5.4 Topography, Hydrology, Geology, Soils and Geotechnical Conditions ........................................................ 263 

4.5.5 Soil Quality Baseline Assessment ................................................................................................................. 286 

4.6 BIOLOGICAL ENVIRONMENT (ECOLOGY) .............................................................................................................. 289 

4.6.1 Ecological Context and Study Overview ...................................................................................................... 289 

4.6.2 Habitat Type and Landscape Settings .......................................................................................................... 291 

4.6.3 Flora (Vegetation Community) ..................................................................................................................... 292 

4.6.4 Fauna Inventory and Species of Conservation Concern .............................................................................. 302 

4.6.5 Aquatic Ecology and Contaminants ............................................................................................................. 317 

4.6.6 Habitat Sensitivity Zoning ............................................................................................................................ 318 

4.6.7 Natural Capital and Ecosystem Services ..................................................................................................... 319 

4.6.8 Blue Economy and Marine Resources .......................................................................................................... 322 

4.7 BIODIVERSITY ....................................................................................................................................................... 325 

4.7.1 Biodiversity Context and Significance.......................................................................................................... 325 

4.7.2 Ecosystem Services and Natural Capital ..................................................................................................... 326 

4.7.3 Species of Conservation Concern (IUCN Red List) ..................................................................................... 327 

4.7.4 Application of IFC PS6 Assessment Criteria................................................................................................ 328 

4.7.5 Critical Habitat Assessment (CHA) Outcomes ............................................................................................. 329 

4.7.6 Spatial Scale of Biodiversity Assessment...................................................................................................... 330 



7 

 

4.7.7 Comparative Biodiversity Condition and Trends ......................................................................................... 330 

4.7.8 Conservation Significance and Habitat Zoning ........................................................................................... 330 

4.7.9 Biodiversity Monitoring and Net Gain Commitments .................................................................................. 331 

4.8 SOCIO-ECONOMIC AND CULTURAL ENVIRONMENT ............................................................................................... 332 

4.8.1 Introduction .................................................................................................................................................. 332 

4.8.2 Approach and Methodology ......................................................................................................................... 332 

4.8.3 Human Settlements ................................................................................................................................. 338 

4.8.4 Demographic Baseline Characteristics of Project Affected Communities .............................................. 340 

4.8.5 Education Status ..................................................................................................................................... 344 

4.8.6 Settlement Patterns and Housing Structures ........................................................................................... 345 

4.8.7 Land Tenure and Land Ownership Patterns ........................................................................................... 348 

4.8.8 Economic Profile..................................................................................................................................... 353 

4.8.9 Educational Access Indicators ................................................................................................................ 357 

4.8.10 Accessibility to Water Sources ............................................................................................................ 359 

4.8.11 Economic and Social Impact of the Project ....................................................................................... 360 

4.8.12 Health Impact Assessment of the 7th Axial Road LOT 1 ............................................................................ 368 

4.8.13 Agricultural Assets and Livelihoods ........................................................................................................... 374 

4.8.14 Stakeholder Mapping, Engagement Plan and Communication Strategy ........................................... 376 

4.8.15 Vulnerability Assessment .................................................................................................................... 379 

4.8.16 Grievance Redress Mechanism (GRM) .............................................................................................. 381 

4.8.17 Scoping Workshop ...................................................................................................................................... 384 

4.9 CURRENT AND PROJECTED TRAFFIC CONDITIONS ï 7TH AXIAL ROAD (LEKKI PORT ACCESS ROAD, LOTS 1) ...... 389 

CHAPTER FIVE: IMPACT ASSESSMENT ............................................................................................................. 393 

5.1 INTRODUCTION ..................................................................................................................................................... 393 

5.2 IMPACT ASSESSMENT OBJECTIVES ........................................................................................................................ 393 

5.3 IMPACT ASSESSMENT METHODOLOGY AND SCOPE ............................................................................................... 394 

5.4 SUMMARY OF KEY IMPACTS AND SIGNIFICANCE ................................................................................................... 396 

5.5 DETAILED IMPACT ASSESSMENT BY CATEGORY .................................................................................................... 397 

5.5.1 Physical Environment & Hydrology ............................................................................................................. 397 

5.5.2 Biological Environment ................................................................................................................................ 398 

5.5.3 Socio-Economic and Livelihoods ................................................................................................................. 398 

5.5 CUMULATIVE IMPACTS .......................................................................................................................................... 399 

5.6 ASSESSMENT OF KEY IMPACTS (UNMITIGATED RISK) ........................................................................................... 399 

5.6.1 Overview of Potential Impacts ..................................................................................................................... 399 

5.6.2 Accidental Events and Pipeline Rupture ...................................................................................................... 400 

5.7 PHASE-BASED IMPACT ASSESSMENT .................................................................................................................... 401 



8 

 

5.7.1 Pre-Construction/Construction Impacts ....................................................................................................... 401 

5.7.2 Construction Phase ...................................................................................................................................... 408 

5.7.3 Operation and Maintenance Impacts ........................................................................................................... 413 

5.8 COMPARATIVE EVALUATION OF LAGOON SECTION TREATMENT OPTIONS............................................................. 417 

5.8.1 Decommissioning Impacts ............................................................................................................................ 418 

5.9 HUMAN RIGHTS IMPACT SCREENING .................................................................................................................... 421 

5.10 IMPACT ON AGRICULTURAL ASSETS AND LIVELIHOODS (IDASHO COMMUNITY) ................................................. 428 

5.11 CUMULATIVE IMPACTS ........................................................................................................................................ 429 

5.11 POSITIVE IMPACTS ............................................................................................................................................... 434 

5.12 SUMMARY OF IMPACT SIGNIFICANCE .................................................................................................................. 434 

5.13 CONCLUSION ....................................................................................................................................................... 439 

CHAPTER 6: MITIGATION MEASURES ............................................................................................................... 440 

6.1 INTRODUCTION ..................................................................................................................................................... 440 

6.2 PHYSICAL ENVIRONMENT ..................................................................................................................................... 440 

6.2.1 Air Quality and Climate-Related Emissions ................................................................................................. 440 

6.2.2 Noise and Vibration Management ................................................................................................................ 442 

6.2.3 Geology and Soils ........................................................................................................................................ 444 

6.2.4 Hydrology and Drainage .............................................................................................................................. 445 

6.2.5 Flow Velocity ................................................................................................................................................ 462 

6.3 TRAFFIC AND TRANSPORT IMPACT ASSESSMENT ................................................................................................... 479 

6.3.1 Introduction and Strategic Context .............................................................................................................. 479 

6.3.2 Assessment Methodology and Data Sources ................................................................................................ 481 

6.3.3 Regional Road Network Relationship and Corridor Function ..................................................................... 481 

6.3.4 Existing Traffic Conditions ........................................................................................................................... 483 

6.3.5 Traffic Demand Drivers ............................................................................................................................... 484 

6.3.6 Capacity Analysis and Level of Service ........................................................................................................ 485 

6.3.7 Traffic Diversion and Network Effects ......................................................................................................... 486 

6.3.8 Construction Phase Traffic Impacts ............................................................................................................. 486 

6.3.9 Mitigation of Habitat Fragmentation ........................................................................................................... 487 

6.3.10 Cumulative Traffic Impacts ........................................................................................................................ 487 

6.3.11 Impact Significance Evaluation .................................................................................................................. 488 

6.4 SURFACE WATER AND GROUNDWATER QUALITY .................................................................................................. 488 

6.4.1 Runoff Treatment and Oil Interceptors ......................................................................................................... 489 

6.4.2 Safe Storage and Handling of Fuels and Chemicals .................................................................................... 489 

6.4.3 Monitoring of Surface Water and Groundwater Quality .............................................................................. 489 

6.4.4 Emergency Spill Prevention and Response Procedures ............................................................................... 490 



9 

 

6.4.5 Residual Impact Assessment ......................................................................................................................... 490 

6.5 WASTE MANAGEMENT ......................................................................................................................................... 491 

6.5.1 Construction Phase Waste Management ...................................................................................................... 491 

6.5.2 Operation and Maintenance Phase Waste Management .............................................................................. 491 

6.5.3 Waste Storage, Transport, and Disposal Controls ....................................................................................... 492 

6.5.4 Training and Awareness ............................................................................................................................... 492 

6.5.5 Monitoring and Compliance ........................................................................................................................ 492 

6.5.6 Residual Impact Assessment ......................................................................................................................... 492 

6.6 COMMUNITY HEALTH, SAFETY, AND SECURITY .................................................................................................... 493 

6.6.1 Public Safety Measures around Worksites .................................................................................................... 493 

6.6.2 Security Management Aligned with Human Rights ...................................................................................... 493 

6.6.3 Community Awareness and Engagement Programmes ................................................................................ 494 

6.6.4 Incident Reporting and Emergency Response .............................................................................................. 494 

6.6.5 Monitoring and Compliance ........................................................................................................................ 494 

6.6.6 Residual Impact Assessment ......................................................................................................................... 494 

6.7 OCCUPATIONAL HEALTH AND SAFETY (OHS) ....................................................................................................... 495 

6.7.1 Health, Safety, and Environment (HSE) Management System ..................................................................... 495 

6.7.2 Personal Protective Equipment (PPE) Provision and Training ................................................................... 495 

6.7.3 Emergency Preparedness and Response ...................................................................................................... 495 

6.7.4 Occupational Health Management .............................................................................................................. 496 

6.7.5 Contractor Safety Management and Audits.................................................................................................. 496 

6.7.6 Monitoring, Reporting, and Continuous Improvement ................................................................................. 496 

6.7.7 Residual Impact Assessment ......................................................................................................................... 496 

6.8 CULTURAL HERITAGE ........................................................................................................................................... 497 

6.8.1 Pre-Construction Cultural Heritage Surveys ............................................................................................... 497 

6.8.2 Avoidance and Site Demarcation ................................................................................................................. 497 

6.8.3 Chance Finds Procedure .............................................................................................................................. 497 

6.8.4 Ceremonial Compensation and Cultural Protocols ..................................................................................... 498 

6.8.5 Monitoring and Compliance ........................................................................................................................ 498 

6.8.6 Residual Impact Assessment ......................................................................................................................... 498 

6.9 BIODIVERSITY, HABITATS, AND ECOSYSTEM SERVICES ......................................................................................... 498 

6.9.1 Avoidance and Minimisation of Ecological Impacts .................................................................................... 499 

6.9.2 Minimisation of Vegetation Clearance ......................................................................................................... 500 

6.9.3 Protection of Sensitive Habitats and Species ............................................................................................... 501 

6.9.4 Wildlife Movement and Avifauna Protection ................................................................................................ 501 

6.9.5 Post-Construction Ecological Restoration ................................................................................................... 501 



10 

 

6.9.6 Socio-Economic Safeguards: Agricultural Assets and Livelihoods .............................................................. 502 

6.9.7 Residual Impact Assessment ......................................................................................................................... 503 

6.10 SUMMARY OF MITIGATION MEASURES................................................................................................................ 505 

6.11 CLIMATE RISK AND RESILIENCE AND GHG INVENTORY & TCFD ALIGNMENT ................................................... 508 

6.11.1 CLIMATE RISK AND RESILIENCE ....................................................................................................................... 508 

6.11.2 GHG INVENTORY & TCFD ALIGNMENT .......................................................................................................... 512 

6.12 CONCLUSION ....................................................................................................................................................... 514 

CHAPTER SEVEN: ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN (ESMP) .............................. 515 

7.1 INTRODUCTION ..................................................................................................................................................... 515 

7.2 OBJECTIVES OF THE ESMP ................................................................................................................................... 515 

7.3 INSTITUTIONAL RESPONSIBILITIES ........................................................................................................................ 515 

7.3.1 Institutional Roles for Effective ESMP Implementation ............................................................................... 515 

7.3.2 Regulatory Coordination & Stakeholder Collaboration Framework ........................................................... 518 

7.4 MONITORING INDICATORS ..................................................................................................................................... 520 

7.5 REPORTING FRAMEWORK...................................................................................................................................... 521 

7.6 SPECIALIZED MANAGEMENT PLANS ..................................................................................................................... 521 

7.7 GRIEVANCE REDRESS MECHANISM (GRM) .......................................................................................................... 521 

7.8 ADAPTIVE MANAGEMENT ..................................................................................................................................... 522 

7.9 BUDGET AND RESOURCES ..................................................................................................................................... 522 

7.10 STAKEHOLDER ENGAGEMENT PLAN (SEP) ......................................................................................................... 522 

7.11 ENVIRONMENTAL & SOCIAL ACTION PLAN (ESAP) ............................................................................................ 525 

7.12 COMPLIANCE-DRIVEN MONITORING & REPORTING FRAMEWORK ...................................................................... 529 

7.13: LIVELIHOOD AND ASSET MANAGEMENT ACTIONS............................................................................................. 530 

7.14 CAPACITY BUILDING, TRAINING, AND COMPETENCY DEVELOPMENT ................................................................. 533 

7.15 EMERGENCY PREPAREDNESS AND RESPONSE PLAN (EPRP) ............................................................................... 534 

7.16 CLIMATE CHANGE AND GREENHOUSE GAS (GHG) MANAGEMENT..................................................................... 537 

7.17 CONTRACTOR AND SUPPLY CHAIN ENVIRONMENTAL & SOCIAL MANAGEMENT ................................................. 538 

7.18 LABOUR MANAGEMENT & WORKER WELFARE (REFINED) .............................................................................. 540 

7.19 ESMP DOCUMENT CONTROL, REVIEW, AND UPDATE MECHANISM .................................................................... 542 

7.20 LEKKI INDUSTRIAL CORRIDOR JOINT MANAGEMENT FRAMEWORK .................................................................... 548 

7.21 ALIGNMENT WITH GLOBAL ENVIRONMENTAL, SOCIAL, CLIMATE, AND GOVERNANCE FRAMEWORKS ............... 548 

7.22 ENVIRONMENTAL AND SOCIAL MITIGATION & MONITORING BUDGET MATRIX .................................................. 551 

7.23 CONCLUSION ....................................................................................................................................................... 557 

CHAPTER 9: RECOMMENDATIONS AND CONCLUSIONS .............................................................................. 563 

9.1 SUMMARY OF KEY FINDINGS ............................................................................ ERROR! BOOKMARK NOT DEFINED. 

9.2.1 Strategic and Economic Context ....................................................................... Error! Bookmark not defined. 



11 

 

9.2.2 Impact Assessment Summary ............................................................................. Error! Bookmark not defined. 

9.2.3 Mitigation and Management Framework .......................................................... Error! Bookmark not defined. 

9.2.4 Decommissioning and Long-Term Sustainability .............................................. Error! Bookmark not defined. 

9.2 RECOMMENDATIONS ......................................................................................... ERROR! BOOKMARK NOT DEFINED. 

9.3.1 Technical and Environmental Recommendations .............................................. Error! Bookmark not defined. 

9.3.2 Social and Cultural Recommendations ............................................................. Error! Bookmark not defined. 

9.3.3 Institutional and Governance Recommendations .............................................. Error! Bookmark not defined. 

9.3.4 Lender and Compliance Recommendations .................................................... Error! Bookmark not defined.3 

    9.3 ClimateïNatureïEconomic Scenario Integration and Global Framework Alignment 565 

9.4 OVERALL CONCLUSIONS ................................................................................... ERROR! BOOKMARK NOT DEFINED. 

REFERENCES  .............................................................................................................................................................. 608 

APPENDICES ............................................................................................................................................................. 573 

 

List of Tables  

TABLE 1.1 Application of Guiding Principles ................................................................................................................. 47 

Table 1.2: Esia Guiding Frameworks, Parameters, And Project Implications .................................................................. 71 

Table 1.3: Relevant Chinese Laws And Project Implications ........................................................................................... 76 

Table 1.4: Voluntary Standards, Benchmarks, And Project Implications .......................................................................... 78 

Table 1.5:  Global Context And Universal Safeguards ï Summary Matrix ...................................................................... 81 

Table 1.6: Legal, Institutional, Social, And Health & Safety Framework ........................................................................ 83 

Table 1.7: Mandatory + Voluntary Standards ................................................................................................................... 85 

Table 1.8: Integrated Compliance Dashboard (Mandatory + Voluntary Combined) ........................................................ 86 

Table 1.9: Institutions, Standards, Figures, And Limits .................................................................................................... 88 

Table 1.10: Blue Economy Key Standards And Focus Areas ........................................................................................... 90 

Table 1.11: Key Human Rights And Social Commitments Integrated Into The Esia: ...................................................... 91 

Table 1.12: Ifc Performance Standards Applicability Matrix ........................................................................................... 92 

Table 1.13: Ifc Performance Standards Linkages To Esia Chapters & Management Plans .............................................. 93 

Table 1.14: Compliance Architecture Layers .................................................................................................................... 97 

Table 2.1: Decision Matrix For Lot 1 Project Alternatives ............................................................................................. 111 

Table 2.2: Project Implementation Alternatives .............................................................................................................. 113 

Table 2.3: Comparative Assessment Of Lagoon Section Options (Lot 1) ...................................................................... 119 

Table 3.1: Lagoon Tidal Level Characteristics ............................................................................................................... 154 

Table 3.2: Typical Rainfall Intensities For Lot 1 ............................................................................................................ 155 

Table 3.3: Recommended Culvert Sizes (Extract) .......................................................................................................... 157 

Table 3.4: Primary Data Sources For Bridge Hydrology And Hydraulics ...................................................................... 162 

Table 3.5: Principal Tidal Constituents At Bridge Site ................................................................................................... 164 



12 

 

Table 3.6 Principal Tidal Constituents ............................................................................................................................ 165 

Table 3.7 Summary Of Characteristic Tidal Levels At The Bridge Site ......................................................................... 166 

Table 3.8: Extreme Water-Level Components ................................................................................................................ 167 

Table 3.9: Design High Water Level ............................................................................................................................... 168 

Table 3.10: Design Wind Parameters .............................................................................................................................. 169 

Table 3.11: Scour Depth Estimates ................................................................................................................................. 184 

Table 3.12: Location And Geotechnical Properties Of Borrow Pits ............................................................................... 187 

Table 3.13 ....................................................................................................................................................................... 192 

Table 3.14 Location, Survey Time And Contents Of Stage I Traffic Survey Point ........................................................ 193 

Table 3.15 Traffic Statistics At Survey Points Units: Veh/D, Pcu/D ............................................................................... 196 

Table 3.16 Peak Hour Traffic Volume And Distribution At Each Survey Point .............................................................. 197 

Table 3.17 Directional Distribution Coefficient Of Major Road Traffic In The Project Impact Area ............................ 197 

Table 3.18 Statistics Of The Proportion Of Daily Traffic Models At Each Survey Point (Veh) ..................................... 198 

Table 3.19 Current Traffic Flow At Each Survey Point (Veh) ........................................................................................ 199 

Table 3.20 Statistics Of The Proportion Of Daily Traffic Models At Each Survey Point (Veh) ..................................... 200 

Table 3.21 Traffic Zone Division Table .......................................................................................................................... 200 

Table 3.22 Base-Year 2022 Od Distribution Table (Pcu/D) ............................................................................................ 203 

Table 3.23 Gdp Growth Rate Forecast ............................................................................................................................ 207 

Table 3.24 Prediction Table For Elasticity Coefficients In Road Transport Within The Project Area ............................ 207 

Table 3.25 Annual Traffic Growth Rate By Feature ....................................................................................................... 208 

Table 3.26: Predicted Annual Production (P) And Attraction (A) Of Each Traffic Zone (Pcu/Day) .............................. 208 

Table 3.27: Lekki Deep Sea Port Throughput Forecast .................................................................................................. 210 

Table 3.28: Forecast Of Water-To-Road Transit Ratio At Lekki Deep Sea Port ............................................................. 211 

Table 3.29: Forecast Of Traffic At Lekki Deep Sea Port ................................................................................................ 211 

Table 3.30: Share Of Port Traffic Toward Ogun State .................................................................................................... 212 

Table 3.31: Refined Crude Oil Traffic Demand At Dangote Refinery ............................................................................ 212 

Table 3.32: Total Traffic Demand At Dangote Refinery ................................................................................................. 213 

Table 3.33: Forecast Of Refinery Traffic (Pcu/Day) ....................................................................................................... 213 

Table 3.34: Share Of Refinery Traffic Toward Ogun State ............................................................................................. 213 

Table 3.35 Forecast Results Of Traffic Volume In Fta (Pcu/D) ...................................................................................... 214 

Table 3.36 Forecast Results Of Traffic Volume Of Lekki International Airport (Pcu/D) ............................................... 215 

Table 4.1 Integrated Data Sources: Comparative Context Matrix ï Biodiversity Esia In Ibeju-Lekki ........................... 226 

Table 4.2: Baseline Methodology Framework ................................................................................................................ 231 

Table 4.3: Field Sampling Locations .............................................................................................................................. 232 

Table 4.4: Laboratory Analysis ....................................................................................................................................... 232 

Table 4.5: Cross-Reference Matrix And Data Integration With Section 2 Esia .............................................................. 233 



13 

 

Table 4.6: Field Sampling Locations .............................................................................................................................. 238 

Table 4.7: Monitoring Points And Coordinates .............................................................................................................. 242 

Table 4.8: Parameters Measured ..................................................................................................................................... 247 

Table 4.9: Regulatory Benchmarks ................................................................................................................................. 249 

Table 4.10: Summary Of Baseline Results ..................................................................................................................... 249 

Table 4.9: Soil Stratum Density And Moisture Content ................................................................................................. 273 

Table 4.10: Geotechnical Hotspot Risk Ranking ............................................................................................................ 276 

Table 4.11: Summary Of Regional Hydrology, Coastal Processes And Marine Protected Area (Mpa) .......................... 283 

Table 4.12: Physico-Chemical And Microbiological Parameters Of Soil In The Study Area (With Regulatory 

Comparison) ................................................................................................................................................................... 286 

Table 4.13: Study Area Characteristics By Lot ............................................................................................................... 290 

Table 4.14: Primary Habitat Type In Lot 1 ..................................................................................................................... 291 

Table 4.15: Key Flora Species Recorded In Lot 1 Corridor............................................................................................ 292 

4.16 Baseline Floristic Conditions For Lot 1 .................................................................................................................. 294 

Table 4.17: Family And Growth Form Of Recorded Flora ............................................................................................. 295 

Table 4.17: Composition Of Flora At Chainage 0.00 ...................................................................................................... 297 

Table 4.18: Composition Of Flora At Chainage 0.20 ...................................................................................................... 297 

Table 4.19: Composition Of Flora At Chainage 0.40 ...................................................................................................... 298 

Table 4.20: Composition Of Flora At Chainage 0.60 ...................................................................................................... 299 

Table 4.21: Composition Of Flora Across The Four Chainages ..................................................................................... 300 

Table 4.22: Baseline Record Of Threatened And Protected Species In Lot 1 ................................................................. 303 

Table 4.23: Key Fauna By Habitat Type ......................................................................................................................... 304 

Table 4.24: Fisheries Resource Summary ....................................................................................................................... 308 

Table 4.25: Fisheries Baseline Indicators ....................................................................................................................... 308 

Table 4.28: Overall Human Health Risk Characterisation .............................................................................................. 312 

Table 4.29: Plankton Community Composition And Metrics ......................................................................................... 313 

Table 4.30: Benthic Community Metrics By Pollution Gradient .................................................................................... 314 

Table 4.31: Physicochemical Water Quality Parameters................................................................................................. 315 

Table 4.32: Comprehensive Contaminant Concentrations In Water And Sediment ........................................................ 316 

Table 4.33: Plankton Community Composition And Metrics ......................................................................................... 317 

Table 4.34: Habitat Sensitivity Zoning ........................................................................................................................... 318 

Table 4.35: Natural Capital Stock And Key Ecosystem Services For Lot 1 ................................................................... 319 

Table 4.36: Primary Beneficiaries Of Ecosystem Services ............................................................................................. 321 

Table 4.37: Blue Economy Resource Baseline For Lot 1 ............................................................................................... 322 

Table 4.24: Threatened Species And Locations .............................................................................................................. 328 

Table 4.25: Perceived Community Impact (Multiple Responses) ................................................................................... 361 



14 

 

Table 4.26: Perceived Health Impact .............................................................................................................................. 371 

Table 4.27: Positive Health Impact (Majority-Supported) .............................................................................................. 372 

Table 4.28: Negative Health Risks (Minority But Significant) ....................................................................................... 372 

Table 4.29: InfluenceïInterest Matrix For Key Stakeholders ......................................................................................... 376 

Table 4.30: Stakeholder Engagement Plan ..................................................................................................................... 377 

Table 4.31: Communication Channels ............................................................................................................................ 378 

Table 4.32: Vulnerability Risk Severity And Mitigation Measures ................................................................................ 380 

Table 4.33: Grievance Handling Timelines..................................................................................................................... 382 

Table 4.34: Summary Of Stakeholder Concerns And Perceptions .................................................................................. 385 

The Sentiment Matrix ..................................................................................................................................................... 387 

Table 4.35: Consolidated Traffic Matrix ï Current And Projected (5 Years, Cagr 4.0%) ............................................... 389 

Table 5.1: Summary Of High And Moderate Significance Impacts................................................................................ 396 

Table 5.2 Summary Of Significant Impacts (Pre-Mitigation) ......................................................................................... 400 

Table 5.3: Pre-Construction And Construction Phase Impact Significance Assessment ................................................ 405 

Table 5.4: Construction Phase Impact Significance Assessment .................................................................................... 411 

Table 5.5: Operation And Maintenance Phase Impact Significance Assessment ............................................................ 415 

Table 5.6: Decommissioning Phase Impact Significance Assessment ............................................................................ 420 

Table 5.7: Human Rights Action Plan (Hrap) ................................................................................................................. 424 

Table 5.8.: Summary Of Impact On Agricultural Assets And Livelihoods ..................................................................... 428 

Table 5.9: Cumulative Impact Significance Assessment ................................................................................................ 432 

Table 5.10: Summary Of Impact Significance ................................................................................................................ 435 

Table 6.1: Applicable Noise And Vibration Thresholds .................................................................................................. 443 

Table 6.2: Baseline Indicators ï Lekki Lagoon .............................................................................................................. 448 

Table 6.3: Baseline Condition Water Surface Elevation ................................................................................................. 450 

Table 6.4: Baseline Condition Flow Velocity ................................................................................................................. 451 

Table 6.5: Baseline Condition Discharge ........................................................................................................................ 452 

Table 6.6: Baseline Condition Flood Extent ................................................................................................................... 453 

Table 6.7: Damming And Sandfilling Water Surface Elevation...................................................................................... 453 

Table 6.8: Change In Downstream Water Surface Elevation Due To Sand Filling Of The Upstream Lagoon ............... 453 

Table 6.9: Damming And Sand Filling Flow Velocity .................................................................................................... 454 

Table 6.10: Damming And Sand Filling Flood Extent Summary ................................................................................... 454 

Table 6.11: Summary Of Sandfilling Scenario ............................................................................................................... 456 

Table 6.12: Damming Without Sandfilling Water Surface Elevation ............................................................................. 458 

Table 6.14: Damming Without Sandfilling Flood Extent ............................................................................................... 459 

Table 6.15: Damming Impact Simulation Checks .......................................................................................................... 459 

Table 6.16: Summary Of Damming Without Sandfilling Scenario................................................................................. 459 



15 

 

Table 6.17: Overhead Bridge Opening Water Surface Elevation .................................................................................... 461 

Table 6.18: Overhead Bridge Opening Velocity ............................................................................................................. 462 

Table 6.19: Overhead Bridge Opening Flood Extent ...................................................................................................... 463 

Table 6.20: Bridge-Pier Impact Indicators ...................................................................................................................... 464 

Table 6.21: Summary Overhead Bridge Scenario ........................................................................................................... 464 

Table 6.22: Mitigation Tested Against Models ............................................................................................................... 470 

Table 6.23: Mitigation Measures ï Sandfill Risk Management ...................................................................................... 471 

Table 6.24: Monitoring & Evaluation Framework For Mitigation Measures ................................................................. 473 

Table 6.25: Risk-To-Response Matrix ............................................................................................................................ 477 

Table 6.26: Traffic Surveys And Data Sources ............................................................................................................... 480 

Table 6.27: Existing Classified Traffic Volumes By Survey Location (Pcu/Day) .......................................................... 483 

Table 6.28: Forecast Average Annual Daily Traffic (Aadt) On 7th Axial Road .............................................................. 484 

Table 6.29: Capacity And Level Of Service Results For The 7th Axial Road ................................................................ 485 

Table 6.30: Traffic Diversion From Existing Routes To The 7th Axial Road (2030 Scenario) ...................................... 486 

Table 6.31: Estimated Construction Traffic Generation And Haul Routes ..................................................................... 486 

Table 6.32: Summary Of Cumulative Traffic Impacts With Other Major Projects ......................................................... 487 

Table 6.33: Summary Of Mitigation Measures And Ifc Performance Standards ............................................................ 505 

Table 7.3: Agency Roles & Coordination Matrix ........................................................................................................... 518 

Table 7.4: Joint Monitoring Locations And Parameters .................................................................................................. 519 

Table 7.1: Esmp Monitoring Indicators .......................................................................................................................... 520 

Table 7.2: Environmental Monitoring Indicators ............................................................................................................ 529 

Table 7.3: Social Monitoring Indicators ......................................................................................................................... 530 

Table 7.4: Livelihood And Asset Management Action Matrix........................................................................................ 531 

Incident Classification Matrix ........................................................................................................................................ 534 

Table 7.5: Environmental And Social Management Plan (Esmp) ï Mitigation, Monitoring, And Responsibilities ....... 543 

Escg Management Actions Matrix .................................................................................................................................. 550 

Table 7.6 Mitigation & Monitoring Budget .................................................................................................................... 551 

Table 7.7 Monitoring Framework & Responsibilities ..................................................................................................... 555 

Table 7.8 Institutional Roles & Financial Flow .............................................................................................................. 556 

Table 7.9 Contingency & Adaptive Management Fund .................................................................................................. 556 

 

List of Figures  

Figure 1.1: Nigeria In Global Context .............................................................................................................................. 52 

Figure 1.2: Political Map Of Nigeria ................................................................................................................................ 53 

Figure 1.3: Lagos State With 7th Axial Road Alignment.................................................................................................. 53 



16 

 

Figure 1.4: Ibeju-Lekki Local Government Area (Lga) In Lagos State ............................................................................ 54 

Figure 1.5: 7th Axial Road In Lekki Peninsula And Ibeju-Lekki Lga .............................................................................. 55 

Figure 1.6: Proposed 7th Axial Route Alignment (Lot 1 & 2) ........................................................................................... 57 

Figure 1.7: Harmonisation Principle And Compliance Architecture ................................................................................ 96 

Figure 2.2: Ibeju-Lekki Model City Plan (2024-2044) ................................................................................................... 104 

Figure 2.3: A Satellite Map Of The Lekki Coastal Region With 7th Axial (Lot 1) Road ............................................... 105 

Figure 2.4: Lekki Master Plan ........................................................................................................................................ 106 

Figure 2.5: Decision Tree For Alternatives Analysis Text .............................................................................................. 114 

Fig 2.6: Alternative Assessment ...................................................................................................................................... 115 

Figure 2.7: Decision Matrix ............................................................................................................................................ 123 

Figure 3.1: Proposed Lot 1 (Red Colour) With Surrounding Facilities .......................................................................... 130 

Figure 3.2: The Interconnectivity Junction At Km 47+474 Of The Lagos-Calabar Coastal Highway ........................... 132 

Figure 3.4 ï Pipeline Protection Detail ........................................................................................................................... 143 

Figure 3.5: Route Scheme Map ...................................................................................................................................... 151 

Figure 3.6 Rainfall Zones Of Nigeria With Recording Stations And Dams ................................................................... 154 

Figure 3.7: Catchment Area Of Lot1 (No River) ............................................................................................................ 155 

Figure 3.8 ï Design Flood Frequency Estimate .............................................................................................................. 156 

Figure 3.9: Longitudinal Profile Of The Existing Bridge Based On Field Survey ......................................................... 162 

Figure 3.10: Representative Platform Elevation Of The Dangote Refinery (The ........................................................... 163 

Figure 3.11: Tidal Harmonic Analysis Fit ....................................................................................................................... 165 

Figure 3.12 Tidal Residuals ............................................................................................................................................ 165 

Figure 3.13: Era5 Wind Rose (Lat = 6.0ÁN, Lon = 3.75ÁE)............................................................................................ 169 

Figure 3.14: Time History Of Current Velocity .............................................................................................................. 173 

Figure 3.15: Current Direction Rose Diagram ................................................................................................................ 175 

Figure 3.16 Grain Size Distribution Of Main Channel Bed Material ............................................................................. 178 

Figure 3.17: Triaxial Shear Test Results Of Main Channel Bed Material....................................................................... 178 

Figure 3.18 Location Of The Stage I Traffic Survey Points ........................................................................................... 193 

Figure 3.19 Location Of The Stage Ii Traffic Survey Points .......................................................................................... 195 

Figure 3.20 Traffic Zone Division Map .......................................................................................................................... 201 

Figure 3.21 Traffic Forecasting Ideas Map ..................................................................................................................... 206 

Figure 3.21 Lekki Free Trade Zone Planning Map ......................................................................................................... 214 

Figure 4.1: Geospatial Map Of Lot 1 & Lot 2 Route Alignment, Settlements, And Sampling Locations ...................... 225 

Figure 4.2: Distribution Of Monitoring Locations .......................................................................................................... 245 

Monitoring Equipments Used During Studies ................................................................................................................ 248 

Figure 4.3: Pm2.5 Concentrations .................................................................................................................................... 252 

Figure 4.4: Pm10 Concentrations ..................................................................................................................................... 253 



17 

 

 ........................................................................................................................................................................................ 254 

Figure 4.5: Voc Concentrations ............................................................................................................................................... 254 

Figure 4.6: Hcho Concentrations .................................................................................................................................... 255 

Figure 4.7: Nox Concentrations ...................................................................................................................................... 256 

Figure 4.8: Noise Levels Across Sampling Locations .................................................................................................... 257 

Figure 4.9: Temperature Across Sampling Locations ..................................................................................................... 258 

Figure 4.10: Relative Humidity Across Sampling Locations .......................................................................................... 259 

Figure 4.11: Rendered Illustration Of Google Satellite Images And 12.5m Dem Data .................................................. 265 

Figure 4.12: Representative Federal Ministry Of Works Site Plans Illustrating Regional Terrain, Topography, Drainage 

Patterns And Hydrodynamic Conditions Relevant To The 7th Axial Road Corridor...................................................... 266 

Figure 4.13: Typical Geological Profile Of The Project Location .................................................................................. 267 

Figure 4.14: Typical Geological Profile Of The Project Location .................................................................................. 269 

Figure 4.15: Groundwater Level Profile Along The Alignment ..................................................................................... 271 

Figure 4.16: A Section Of The Lagoon Showing Soil Profile ......................................................................................... 274 

Figure 4.17: Communities Within The Vicinity Of The Proposed Corridor ................................................................... 335 

Figure 4.18: Sex Of Respondents ................................................................................................................................... 341 

Figure 4.19: Percentage Of Gender/Population .............................................................................................................. 341 

Figure 4:20 Religious Preference ................................................................................................................................... 342 

Figure 4.21: Household Size (Number Of People Living In The Household) ................................................................ 343 

Figure 4.22: Household Size ........................................................................................................................................... 344 

Figure 4.23: Education Status ......................................................................................................................................... 345 

Figure 4.24: Type Of House............................................................................................................................................ 346 

Figure 4.25: Type Of Building Material ......................................................................................................................... 347 

Figure 4.26: Type Of Roofing Material .......................................................................................................................... 347 

Figure 4.27: Floor Types ................................................................................................................................................. 348 

Figure 4.28: Land Use/Land Cover Map Of Project Area. ............................................................................................. 352 

Figure 4.29: Occupational Structure ............................................................................................................................... 353 

Figure 4.30: Category Of Household Income ................................................................................................................. 354 

Figure 4.31: Household Income Level............................................................................................................................ 355 

Figure 4.31: Employment Sectors Of Project-Affected Households .............................................................................. 356 

4.32: Rating Of Quality Of Educational Facilities .......................................................................................................... 358 

Figure 4.33: Reasons For Quality Ratings Of Educational Facilities ............................................................................. 359 

Figure 4.34: Primary Water Source Of Households ........................................................................................................ 359 

Figure 4.35: Alternative Water Sources .......................................................................................................................... 360 

Figure 4:36: Perceived Loss Of Land ............................................................................................................................. 363 

Figure 4.37: Damage To Agriculture Land ..................................................................................................................... 363 



18 

 

Figure 4.38: Environmental And Cultural Impact .......................................................................................................... 364 

Figure 4.39: Overall Socioeconomic Impact Perception ................................................................................................ 364 

Figure 4.40: Impact On Transportation And Safety ........................................................................................................ 365 

Figure 4.41: Safety And Security Perceptions ................................................................................................................ 366 

Figure 4.42: Displacement And Population Dynamics ................................................................................................... 366 

Figure 4.43: Expected Drivers Of Population Growth.................................................................................................... 367 

Figure 4.44: Impact Of Housing And Land Use ............................................................................................................. 367 

Figure 4.45: Rating Access To Healthcare Services ....................................................................................................... 369 

Figure 4.46: Types Of Health Facilities Available .......................................................................................................... 370 

Figure 4.47: Availability Of Healthcare Facility Type .................................................................................................... 370 

Figure 4.8: Traffic Visualisation Imagery Along Lot 1 Corridor .................................................................................... 391 

Figure 5.1: Impact Pathway - Cause-And-Effect Relationships ..................................................................................... 395 

Figure 6.1: Lot 1 Of The 7th Axial Lekki Port Access Road Project ............................................................................... 446 

Figure 6.2: Location Of The Proposed Bridge ................................................................................................................ 447 

Figure 6.3: Water Surface Elevation (Wse) .................................................................................................................... 451 

Figure 6.4: Flood Velocity (Fv) ...................................................................................................................................... 452 

Figure 6.5: Overhead Bridge Opening Water Surface Elevation .................................................................................... 462 

Figure 6.6: Overhead Bridge Opening Flow Velocity .................................................................................................... 463 

Figure 6.7: Annual Fish Catch (Baseline & Sandfilling) ................................................................................................ 466 

Figure 6.8: Flood Peak (Baseline & Sandfilling) ............................................................................................................ 466 

Figure 6.9: Mangrove Coverage Reduction (Baseline & Sandfilling) ............................................................................ 467 

Figure 6.10: Settlement Growth Pressure (Baseline & Sandfilling) ............................................................................... 467 

Figure 6.11: Area Of Sandfilling And The Impacts ........................................................................................................ 469 

Figure 6.12: Sandfilling Impacts In Lekki Lagoon ......................................................................................................... 475 

Figure 6.4: Seasonal Rainfall Distribution ...................................................................................................................... 509 

Figure 6.3: Climate Hazard Zones Along Lot 1 Corridor ............................................................................................... 511 

 

List of Boxes 

Box 1.1: The Three Pillars Of Interconnectivity Logic-The "Jugular" Effect Of Lot 1 .................................................... 58 

Box 1.2: Use Of Artificial Intelligence And Analytical Support Tools ............................................................................. 64 

Box 1.3: Cross-Reference To Section 2 Of The LagosïCalabar Highway And Lot 1 Esia. ............................................. 65 

Box 2.1: Evidence Highlights Supporting Project Justification ...................................................................................... 102 

Box 2.2: Analysis Of Technological Alternatives ........................................................................................................... 125 

Box 3.1: Technical Summary Of Lagoon Subgrade Construction And Engineering Strategy ........................................ 128 

Box 3.2: Material Source & Supply Chain Management Plan ....................................................................................... 187 



19 

 

Box 3.2: Project And Process Description ...................................................................................................................... 216 

Box 4.1: Baseline Environment (Cross-Referenced With Section 2 Esia) ...................................................................... 235 

Box 6.1: Distinct Bimodal Rainfall Pattern Of Project Location .................................................................................... 510 

Box 7.1: Stakeholder Engagement Plan (Sep) ................................................................................................................ 522 

Box 7.2 Environmental & Social Action Plan (Esap) ..................................................................................................... 525 

APPENDICES  

Appendix 1.1: Cross-Reference with LagosïCalabar Highway Section 2 and Lekki Industrial 

Corridor Coordination Framework. 

Appendix 1.2: Nigerian Regulatory Compliance Matrix for the 7th Axial Road (Lot 1). 

Appendix 1.3: Comprehensive Compliance, Due Diligence, and Assurance Matrix. 

Appendix 1.4: Interim Approval from the Federal Ministry of Environment. 

Appendix 3.1: Lekki Port Interchange Design Details and Modal Transition Logic. 

Appendix 3.2: Location and Environmental & Social Management Plan for Construction Camps and 

Ancillary Sites. 

Appendix 3.3: Material Source & Supply Chain Management Plan (Sand, Aggregates, and Dredging 

Operations). 

Appendix 3.4: Strategic Equipment Planning and Fleet Management Plan. (Note: Also listed as 

Project Schedule & Duration in the primary list ) 

Appendix 4.1: Regional Context Overlap with LagosïCalabar Coastal Highway Section 2. (Also cited 

as Project Registration with the Regulators and Field Sampling Protocol and Locations ) 

Appendix 4.2: Field Sampling Protocol and Monitoring Station Locations. (Also cited as Summary 

of Some of the Environmental Baseline Results ) 

Appendix 4.3: Laboratory Analysis Methodology and Environmental Baseline Results. 

Appendix 4.4: Biodiversity Management Plan and Critical Habitat Screening. 

Appendix 4.5: Current and Projected Traffic Conditions ï 7th Axial Road (Lot 1). 

Appendix 4.6: Hydrodynamics Modelling and Flood Risk Assessment. 

Appendix 4.7: Project Hydrology & Hydraulic Engineering Specifications. (Also cited as Integrated 

Risk Modelling Cross-Reference and Stakeholder Engagement at Idaso Community ) 

Appendix 4.8: Geotechnical Investigation Report (Borehole Logs and Soil Profiles). 

Appendix 4.9: Site Verification and Data Gathering Exercise with Federal and State Ministry 

Officials. 

Appendix 4.10: Climate Risk & Resilience Assessment Report ï Lot 1. 

Appendix 5.1: Operation & Maintenance Impacts Reference Tables. 

Appendix 6.1: Costed ESMP Matrix for Climate Risk & Adaptation. (Also cited as Lot 1 Spatial Data 

to Impact Assessment and Mitigation Planning ) 

Appendix 7.1: Financier-Ready Climate Risk Summary & Investment Grade Assessment. (Also cited 

as Costed ESMP Matrix for Climate Risk & Adaptation ) 

Appendix 7.3: Joint Management Framework (JMF) Protocol and Standard Operating Procedures 

(SOP). 

Appendix 9.1 Climate-Nature-Economic Scenario Integration And Global Framework Alignment 
 

 



20 

 

Acknowledgments 

The Federal Ministry of Works and the ESIA preparation team (Natural Eco Capital and MAISA )  

wish to express sincere gratitude to: 

The Federal Ministry of Environment (FMEnv) for regulatory guidance. 

¶ Lagos State Government agencies (LASEPA, Ministry of Environment, Ministry of Physical 

Planning). 

¶ The 16 host communities in Ibeju-Lekki for their participation in stakeholder consultations. 

¶ China Harbour Engineering Company (CHEC) for technical and financial support. 

¶ Natural Eco Capital and MAISA for professional ESIA services. 

¶ Independent reviewers and lendersô representatives for their valuable inputs. 

 



21 

 

 

Abbreviations and Acronyms 

Abbreviation Full Form 

ESIA Environmental and Social Impact Assessment 

ESMP Environmental and Social Management Plan 

IFC International Finance Corporation 

PS Performance Standard 

EHS Environmental Health and Safety 

GHG Greenhouse Gas 

TCFD Task Force on Climate-related Financial Disclosures 

TNFD Taskforce on Nature-related Financial Disclosures 

RAP Resettlement Action Plan 

LRP Livelihood Restoration Plan 

GRM Grievance Redress Mechanism 

CHEC China Harbour Engineering Company 

FMEnv Federal Ministry of Environment 

LASEPA Lagos State Environmental Protection Agency 

NESREA National Environmental Standards and Regulations Enforcement Agency 

GBV/SEA/SH Gender-Based Violence / Sexual Exploitation & Abuse / Sexual Harassment 

AoI Area of Influence 

PAP Project-Affected Person 

CRCP Continuously Reinforced Concrete Pavement 

PVD Prefabricated Vertical Drains 

HWL High Water Level 

EIRR Economic Internal Rate of Return 

 

 



22 

 

Definition of Key Terms 

Term Definition 

Critical Habitat Areas with high biodiversity value, as defined by IFC PS6, requiring strict 

protection. 

Natural Habitat Ecosystems are not significantly altered by human activity, as per IFC PS6. 

Biodiversity Offset Measurable conservation actions to compensate for residual biodiversity 

loss. 

Livelihood Restoration Activities to restore or improve income sources of affected persons, per 

IFC PS5. 

Economic Displacement Loss of assets or access to resources without physical relocation. 

Cumulative Impacts Combined effects of the project with other past, present, or future 

developments. 

Climate Resilience Capacity of infrastructure to withstand climate-related risks over its 

lifecycle. 

Stakeholder Engagement Process of involving affected communities in project planning and 

decision-making. 

Grievance Mechanism Formal process for receiving, addressing, and resolving complaints from 

stakeholders. 

 



23 

 

 EXECUTIVE SUMMARY 

INTRODUCTION 

The Lagos 7th Axial Road, also known as the Lekki Port Access Road, is a 24.932-kilometre dual-

carriageway expressway planned by the Federal Ministry of Works. The project has two construction 

sections: Lot 1 (CH 0+000 to CH 8+700) and Lot 2 (CH 8+700 to CH 24+932). The road is designed 

for speeds up to 100 kilometres per hour. It has four traffic lanes built with C40 continuously 

reinforced concrete pavement, chosen for its strength under heavy loads from port and refinery traffic. 

This Environmental and Social Impact Assessment (ESIA) pertains to Lot 1 of the 7th Axial Road, 

an 8.7 km critical infrastructure segment located in Ibeju-Lekki, Lagos State, Nigeria. The alignment 

extends from Chainage 0+000 at the Lekki Free Trade Zone (FTZ) Road Junction to Chainage 8+700 

at the terminus of the first Lekki Lagoon crossing. Lagos State is situated in southwestern Nigeria, 

bordered to the south by approximately 186 km of Atlantic coastline, to the north and east by Ogun 

State, and to the west by the Republic of Benin. 

The road starts at Idaso Village on the Lekki Free Zone Road, located between the Dangote Refinery 

and the Lekki Free Trade Zone. A single-trumpet interchange connects the new road to the existing 

route at this point. From Idaso, the road heads north between the Free Trade Zone and the refinery, 

crosses the Lekki Lagoon, and meets a planned road at CH 10+900 on the Lekki Peninsula, where 

there is a diamond interchange. It continues north, crosses the Lekki Peninsula and another lagoon, 

and has a toll station at CH 11+900. The route then follows the eastern edge of Epe City before turning 

west toward Epe North. The road ends at the EpeïIjebu Ode Road between Naforija Village and 

Ibonwon Village (3.98762137 E, 6.63951525 N), where another single-trumpet interchange connects 

to the highway. 

The 7th Axial Road is the main connection between the Lekki Port gate and the LagosïCalabar 

Coastal Highway at KM 47+474, as described in Section 2 ESIA. This junction changes the Lekki 

Peninsula from a coastal endpoint into a major inland distribution hub. Cargo from the Lekki Deep 

Sea Port and Dangote Refinery is routed away from Lagos city traffic and sent directly to the South-

South and South-East economic corridors. 

There is an administrative boundary at CH 0+900. China Harbour Engineering Company handles all 

work from CH 0+900 north for the full length of the 7th Axial Road. HITECH Nigeria Limited is in 

charge of all work from CH 0+900 south, including the ramp and bridge at the LagosïCalabar Coastal 

Highway connection. 

 

Proposed Strategic Connectivity, Regional Trade Integration and Outcomes  

The Lagos 7th Axial Road is a key element of Nigeriaôs integration strategy, linking the Lekki 

industrial complex to domestic and international trade networks. 

The Federal Ministry of Works initiated the Golden Triangle plan in 2013 as a 30-year program to 

establish a ring road system connecting Lagos, Kano, and Port Harcourt. The 7th Axial Road positions 

Lagos as the southern anchor of this network. By connecting the Lekki industrial hub to Epe Township 
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and Ibadan, the road channels port and refinery traffic into the national network and facilitates trade 

among Nigeriaôs principal economic centres. 

Within the Renewed Hope Agenda, the Federal Ministry of Works emphasises accelerated project 

delivery, enhanced contractor oversight, and improved collaboration between federal and state 

governments. The Lekki Port Access Road exemplifies this integrated approach by prioritising safety, 

durability, and operational efficiency. Below is an outline of the alignment between the 2013 Golden 

Triangle plan and the 2026 Renewed Hope phase, which demonstrates the continuity of one after 

another: 

Golden Triangle plan in 2013  Renewed Hope Agenda 

¶ 30-year PPP-based ring road 

system 

¶ Accelerated federal road projects with stricter 
monitoring 

¶ LagosïKanoïPort Harcourt 

connectivity 

¶ Nationwide federal-state collaboration for 

integration 

¶ Lekki Port access road as a trade 

gateway 

¶ Focus on strategic corridors and international trade 
facilitation 

¶ Long-term stability and economic 
growth 

¶ Immediate impact through faster, safer, durable 
roads 

The African Continental Free Trade Area gives Nigeria opportunities to expand regional commerce. 

The Lekki corridor is a gateway for goods moving between West Africa and global markets. The 7th 

Axial Road enables efficient cargo movement from the Lekki Deep Sea Port and the Dangote 

Refinery, supporting the export of petroleum products, manufactured goods, and agricultural 

commodities. This corridor strengthens Nigeriaôs competitiveness within AfCFTA and its ability to 

serve landlocked countries such as Niger, Mali, and Chad. 

Nigeria has obtained over USD 24.6 billion in infrastructure funding through Chinaôs Belt and Road 

Initiative. The Lekki Port Access Road demonstrates this partnership by linking industrial zones to 

ports and inland trade routes, thereby aligning international financing with national infrastructure 

priorities. 

The 7th Axial Road delivers four key strategic benefits, which: 

1. Strengthens Lagosô connections to northern and eastern regions through the Golden Triangle 
network. 

2. Positions Nigeria as a logistics hub in West Africa under AfCFTA. 

3. Aligns with Belt and Road financing and international trade facilities.  

4. Enables reliable cargo movement from Lekkiôs port, refinery, and free trade zone assets. 

 

The Federal Ministry of Works (FMW) serves as the project proponent, providing strategic oversight, 

policy alignment, and regulatory coordination. The Lagos State Government facilitates land 

acquisition, interfaces with host communities, and ensures consistency with state-level planning 

frameworks. China Harbour Engineering Construction (Nig) Ltd (CHEC) serves as the EPC+F 
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contractor, responsible for detailed design, construction execution, site-level environmental and social 

management, and financing arrangements. Advanced Engineering Company (AEC) provides 

supervision consultancy services, operating under the direction of the FMW Engineerôs 

Representative, Engr. Oyeneye Damola. Independent environmental and social consultancy services 

are delivered by Natural Eco Capital (NEC) and MAISA (Spain), with the scope encompassing ESIA 

preparation, Resettlement Action Plan (RAP) development, stakeholder engagement support, and the 

establishment of monitoring frameworks. 

 

ESIA Rationale, Focus, and Framework 

The Environmental and Social Impact Assessment (ESIA) for the Lagos 7th Axial Road has been 

prepared to ensure the responsible and sustainable implementation of the project in accordance with 

Nigerian regulations and international standards. The ESIA establishes a systematic process for 

identifying, assessing, and managing environmental and social risks, integrating safeguards into the 

roadôs design and construction. 

The assessment is necessary due to rapid growth in the Lekki Peninsula and Epe corridor, which is 

placing increasing pressure on local ecosystems and host communities. The ESIA serves to protect 

sensitive habitats, address community concerns, and manage resettlement processes transparently and 

equitably. It further promotes sustainable urban growth and industrial development, ensuring that 

project benefits are both lasting and inclusive. 

The ESIA concentrates on four thematic areas: 

¶ Reducing emissions, protecting ecosystems, and promoting structured urban growth. 

¶ Ensuring community engagement, fair compensation, and transparent processes to address 
resettlement and livelihood impacts. A core component involves fostering inclusive dialogue 

with affected communities through regular consultations with community leaders and 

stakeholders. These engagements are designed to integrate local input into planning and 

decision-making, empower communities, provide avenues to express concerns, and ensure 

equitable benefit-sharing, fair compensation, and transparent livelihood-restoration programs. 

¶ Aligning with national legislation, international standards, and voluntary global benchmarks, 
including IFC Performance Standards and biodiversity screening protocols. 

¶ Applying rigorous assessment tools to identify, mitigate, and monitor risks across both 
construction and operational phases. 

The Environmental and Social Impact Assessment for the 7th Axial Road (Lot 1) was planned, 

scoped, and executed in full compliance with the Nigerian Environmental Impact Assessment Act 

(Cap E12 LFN 2004) and the Federal Ministry of Environment's 2021 EIA Procedural Guidelines. 

The ESIA employs a dual-compliance framework that integrates Nigerian regulatory requirements 

with international lender safeguards, including the International Finance Corporation (IFC) 

Performance Standards (PS1ïPS8) and the Equator Principles IV. This approach ensures alignment 

with both local legal obligations and global best practices in environmental and social risk 

management. In addition to ensuring adherence to the lens of the lenders, the report has been prepared 

to demonstrate that the project demonstrates consistency and alignment with key national, state, and 
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sectoral policy frameworks, including: Nigeriaôs Nationally Determined Contribution (NDC 3.0), The 

Long-Term Low Emission Development Strategy (LT-LEDS 2060), Lagos State Climate Action Plan 

(2020ï2025), Lagos State Development Plan (2022ï2025), Lagos State Transport Policy, Federal 

Ministry of Marine and Blue Economyôs mandate for sustainable coastal and lagoon resource 

management, Ibeju-Lekki Model City Plan (2024ï2044) 

This multi-level alignment ensures the project supports national climate resilience targets, state-level 

urban development and decarbonisation goals, the principles of a sustainable blue economy, and 

integrated local planning frameworks. 

 

The methodology was comprehensive and evidence-based, incorporating field surveys across 

multiple research periods to ensure full seasonal representation. The investigation followed six 

primary stages. First Stage (September 2017 ï June 2018): Initial corridor studies and three site 

investigations were conducted during the late rainy and early dry seasons. Second Stage (October ï 

November 2018): Supplementary surveys during the rainyïdry transition refined the route north from 

the Lekki Port exit. Third Stage (January ï October 2019): Comparative analysis of alignment options 

and seasonal traffic surveys. Fourth Stage (2020 ï 2021): Geological surveys across seasons finalised 

technical standards for the Grade A freeway. Fifth Stage (January 2022 ï April 2024): Completion of 

geotechnical reports, pre-feasibility studies, and design drawings incorporated seasonal constraints. 

Sixth Stage (October 2025 ï January 2026): Dedicated seasonal fieldwork included October ï 

November 2025 late rainy season surveys capturing peak groundwater levels (up to 5.08m LAT) and 

flood risks, December 2025 dry-season investigations focusing on dust emissions and peak logistics 

traffic, and January 2026 early dry-season assessments of soil stability and community adaptation to 

reduced water levels. 

This phased approach was complemented by advanced GIS-based spatial analysis, extensive 

stakeholder consultations across sixteen affected communities, and cross-referencing with approved 

ESIA reports, including for the LagosïCalabar Coastal Highway Section 2, the Dangote Refinery, 

and the Lekki Deep Seaport. The integration of these elements enhances the scientific validity and 

regulatory credibility of the assessment by building upon an established baseline. Throughout this 

process, artificial intelligence (AI) was used as an analytical and drafting support tool to process large 

datasets, identify patterns in baseline environmental conditions, refine technical language for clarity, 

and organise technical information. All scientific conclusions, professional interpretations, and final 

ESIA judgments remained under the direct supervision, verification, and responsibility of qualified 

environmental and social experts. 

The report is structured into nine chapters that address project justification and alternatives, baseline 

environmental and social conditions, impact assessment, mitigation measures, and management 

plans. Thirteen technical appendices provide supporting details, including compliance matrices, 

engineering specifications, hydrological models, and monitoring frameworks. This structure provides 

regulators, financiers, and stakeholders with a transparent account of the project's impacts and 

commitments. 
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PROJECT JUSTIFICATION AND ALTERNATIVES 

The development of Lot 1 of the 7th Axial Road (Lekki Port Access Road) addresses a long-standing 

infrastructure deficit on the Lekki Peninsula. Since the commissioning of the Lekki Deep Sea Port in 

April 2023, freight volumes have increased sharply, supported by the Dangote Refinery and the 

continued expansion of the Lekki Free Trade Zone. These facilities now represent some of the most 

significant industrial investments in Nigeria. Yet, the existing road networkðprincipally the Lekkiï

Epe Expresswayðwas never designed to accommodate the scale or composition of current traffic. 

Congestion, longer travel times, higher accident rates, and supply chain inefficiencies now pose 

significant risks to the operational viability of these national assets. The 7th Axial Road is therefore 

conceived as the peninsula's primary logistics corridor. It will provide a dedicated dual-carriageway 

link between the Lekki Deep Sea Port and the national highway network, serve the Dangote Refinery 

and the Lekki Free Trade Zone, and offer a strategic alternative to the chronic congestion experienced 

at the Apapa and Tin Can Island ports. 

Alternatives Analysis 

A structured alternatives assessment was undertaken as part of the ESIA, with particular emphasis on 

the lagoon crossing, where geotechnical and environmental constraints are most pronounced. Three 

engineering options were examined. 

Option 1: Low-Clearance Special Bridge (Preferred Option) 

This option features a 2,560-metre low-clearance bridge with 64 spans of 40-metre precast post-

tensioned concrete T-beams and a 6-metre vertical clearance to allow future urban development 

below. Foundations use 1.6-metre bored piles extending about 80 metres to competent strata. 

Strengths include eliminating long-term settlement risk, maintaining hydrological connectivity, 

and accommodating service roads, pedestrian routes, and utilities beneath the bridge. Limitations are 

higher capital costs and increased technical complexity due to marine-based piling in soft soils. 

Option 2: Embankment with Prefabricated Vertical Drains (PVD) and Surcharge 

This option uses prefabricated vertical drains (PVDs) at 1-metre spacing, penetrating 8ï18 metres 

into the sands, followed by staged surcharge preloading. A 40-metre drainage bridge maintains lagoon 

water exchange. Strengths include proven engineering methods and lower capital cost than the bridge. 

Limitations are a required minimum 12-month consolidation period and residual settlement risk that 

may affect pavement performance. 

Option 3: Full Dredging and Replacement of Lagoon Sediments (Rejected) 

This option would dredge about 5.85 million mį of soft clay, replacing it with compacted sand 

densified by vibroflotation. Strengths include excellent settlement control. Limitations are severe 

environmental impacts, such as destruction of benthic habitats and turbidity plumes, major challenges 

in disposing of dredged material, and a high capital cost of approximately USD 353.9 million. 

No-Project Alternative 

Maintaining the existing corridor would exacerbate congestion, undermine the port's competitiveness, 

and constrain the operational capacity of the refinery and the free trade zone. This option was rejected. 
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Preferred Option 

The low-clearance bridge is the preferred solution, balancing engineering performance, 

environmental protection, and long-term urban integration. The PVD surcharge option is a viable 

secondary alternative, subject to strict monitoring. The dredging option is rejected due to its 

disproportionate environmental and financial costs. 

Policy Alignment 

The project aligns with national and state policy frameworks. Nigeriaôs NDC and Long-Term Low 

Emission Development Strategy emphasise climate-resilient infrastructure. Lagos Stateôs Climate 

Action Plan and Transport Policy prioritise sustainable mobility and emissions reduction. The Federal 

Ministry of Marine and Blue Economy promotes the responsible use of coastal resources, as reflected 

in its decision to avoid dredging. The Ibeju-Lekki Model City Plan identifies the 7th Axial corridor 

as essential backbone infrastructure. 

Expected Benefits 

Traffic diversion modelling indicates that the project will reduce annual CO  emissions by 250,000ï

300,000 tonnes. Engineered drainage and erosion control measures will protect approximately 1,200 

hectares of lagoon and coastal ecosystems. Improved freight efficiency is expected to reduce fuel 

consumption per tonne of cargo by 15ï20 per cent. 

The corridor will support planned urban expansion, enabling delivery of an estimated 50,000 housing 

units and 10 million mĮ of commercial space over 15 years. Job creation is projected at 30,000 direct 

and over 100,000 indirect jobs. Travel time between Lekki and Ibadan is expected to fall by around 

40 per cent, improving access to services and economic opportunities. Regional GDP impacts of 5ï7 

per cent are projected for inland states and neighbouring landlocked countries. 

Financial and Investment Framework 

The project will be delivered through publicïprivate partnership arrangements, including Buildï

OperateïTransfer concessions of 25ï30 years. Toll revenues are projected at 120ï150 billion 

annually, with an additional 80ï100 billion in fiscal revenue from industrial and real estate 

expansion. Expected returns are 12ï15 per cent over a 15ï20-year horizon. 

Risk mitigation measures include concession agreements, government guarantees, phased 

construction, anchor-user commitments, and participation of multilateral development banks. 

Contingency strategies include buffer timelines, parallel work packages, emergency financing lines, 

and a reserve fund. 

Decision to Proceed 

The preferred configurationðlow-clearance bridge, climate-resilient drainage designed to the 1-in-

100-year standard, and a 60-metre right-of-way consistent with the Model City Planðoffers the best 

balance of technical, environmental, social, and economic considerations. It avoids irreversible 

ecological damage, minimises social disruption, and provides infrastructure capable of withstanding 

projected climate conditions over its 50-year design life. 



29 

 

The project is technically feasible, environmentally responsible, socially responsive, and 

economically justified. It is recommended for regulatory approval and financial close. 

 

PROJECT AND PROCESS DESCRIPTION  

Lot 1 has been designed as a Class A expressway in accordance with the Federal Ministry of Works 

Highway Manual and relevant international engineering standards. The design speed of 100 

kilometres per hour reflects the operational requirements of the Lekki Deep Sea Port and Dangote 

Refinery, where predictable, uninterrupted freight movement is essential. 

Climate-scenario analysis informed several aspects of the engineering approach. CMIP6 climate 

models indicate that coastal West Africa will experience more frequent and intense extreme rainfall 

events in the coming decades. These increases appear consistently under both the moderate-emissions 

pathway (SSP2-4.5) and the high-emissions pathway (SSP5-8.5), meaning heavier storms must be 

planned for in the projectôs design. In other words, CMIP6 model ensembles project a 10ï20% 

increase in extreme rainfall intensity under SSP2-4.5 and a 20ï40% increase under SSP5-8.5 for 

coastal West Africa. Peak flood discharge is expected to rise by 15ï25% and 30ï50%, respectively. 

These projections justify the projectôs decision to size culverts for 1-in-100-year events, with an 

additional 20% allowance for climate resilience. These projections were used to stress-test drainage 

capacity, bridge hydraulics, and embankment stability. ñThe climate scenarios developed by the 

Network for Greening the Financial System, including the óHot House Worldô scenario and the 

óDisorderly Transitionô scenario, were examined to understand how long-term increases in 

temperature, more intense rainfall, and potential economic disruption could affect pavement 

durability, flood exposure, and future maintenance needs, ensuring that the design remains resilient 

under a wide range of possible climate conditions.ò 

Three practical considerations remain central: long-term durability under heavy loading, resilience to 

projected climate extremes, and structural capacity to accommodate repeated 30-tonne axle loads 

from container trucks and refinery tankers. 

Pavement and Structures 

The pavement is designed as continuously reinforced concrete using Grade C40 concrete. A 

comparative assessment showed that asphalt pavement would be prone to rapid rutting and fatigue 

cracking under projected traffic volumes and higher pavement temperatures expected in future high-

warming climate scenarios. The concrete pavement provides better load distribution, greater thermal 

stability, and a service life exceeding thirty years with minimal intervention. 

Lagoon Bridge 

The 2,615-metre Lagoon Bridge is designed to maintain natural water movement across the Lekki 

Lagoon while providing a stable crossing for heavy freight traffic. The structure consists of sixty-four 

spans of forty metres, supported by bored piles with a diameter of 1.6 metres. These piles extend to 

approximately 80 metres in depth to reach competent bearing layers beneath the soft lagoon 

sediments. This foundation system removes the risk of uneven settlement and ensures long-term 

structural performance. 
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Climate-scenario analysis informed the hydraulic design of the bridge. The latest global climate 

models for the Gulf of Guinea region project increases in peak rainfall and flood flows of between 10 

and 25 per cent under moderate warming futures, and up to 40 per cent under high warming futures. 

These projections were used to determine the bridge deck elevation and confirm that the structure 

will remain resilient under a wide range of future flood conditions. 

Hydraulic Culverts 

Fourteen culverts are positioned along the alignment, each sized using two-dimensional 

hydrodynamic modelling. Every culvert is designed to convey runoff from a one-in-one-hundred-year 

flood event, with an additional twenty per cent capacity added to account for the projected increase 

in rainfall intensity shown in the latest global climate models. This ensures that the drainage system 

remains effective even under more extreme rainfall conditions expected in the coming decades. 

This design approach is consistent with emerging international practice, which emphasises climate-

resilient infrastructure capable of performing reliably despite uncertainty in future rainfall patterns. 

Geometric Design and Dimensions  

The geometric design balances safety, traffic capacity, and the constraints of the available 

right-of-way. The total subgrade width of 24.6 metres accommodates dual carriageways, two 3.65-

metre traffic lanes in each direction, a central median of 2.5 metres with a continuous crash barrier, 

hard shoulders of 3.0 metres, and earth shoulders of 0.75 metres. 

The design also reflects the projected increase in the frequency of intense rainfall events, which may 

influence roadside drainage, shoulder stability, and embankment erosion. Shoulder widths and 

side-slope protection were therefore reviewed against future climate conditions to ensure long-term 

resilience. 

Construction Phasing and Duration  

Construction is planned over a twenty-one-month period, from September 2025 to June 2027. 

Seasonal constraints were assessed using historical rainfall records and the latest climate projections, 

which indicate a longer and more intense wet season under high-warming futures. The construction 

schedule incorporates buffer periods to avoid undertaking critical activities during peak rainfall 

months. 

If the prefabricated vertical drain and surcharge method is selected for the lagoon embankment, the 

required twelve-month consolidation period was evaluated against projected groundwater 

fluctuations. No significant risk to consolidation performance was identified. 

Ancillary Sites and Logistics  

Borrow pits at Igando Oloja and Akodo will supply sand and laterite, subject to environmental 

permitting and rehabilitation requirements. Climate scenario analysis informed the placement of 

temporary worker accommodation, ensuring the camps are located outside areas identified as high-

risk flood zones under future rainfall projections. 
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The northern terminus of the project connects to the LagosïCalabar Coastal Highway at Section 2. 

This junction was assessed for potential flood exposure under future climate conditions and was found 

to remain within acceptable risk thresholds. 

 

Environmental and Social Controls 

Environmental and social controls are treated as binding contractual requirements throughout 

construction. Measures for managing dust, noise, vibration, erosion, and waste comply with national 

regulations and international financial institution standards. These controls are not add-ons; they are 

integral to the construction methodology and budget. 

Climate-scenario analysis strengthens several of these measures. Erosion and sediment controls have 

been designed to handle higher peak runoff rates projected under future climate conditions. Drainage 

channels and silt traps have been sized to manage the increased sediment loads expected during more 

intense rainfall events. Community safety planning incorporates flood-risk mapping from the latest 

global climate models to ensure that haul routes remain accessible during severe weather. 

Together, these measures ensure that construction activities remain safe, environmentally responsible, 

and resilient under a wide range of future climate conditions. 

 

DESCRIPTION OF THE ENVIRONMENTAL AND SOCIAL BASELINE CONDITIONS 

The baseline studies for Lot 1 were designed to establish a clear, defensible picture of pre-project 

conditions, serving as the reference point for all subsequent impact assessments. This work was 

intentionally spread over eight years, from September 2017 to January 2026, across six distinct 

research periods. The corridor could not be understood in a single visit or season; its environmental 

and social dynamics required repeated observation across changing weather patterns, shifting land 

uses, and evolving community conditions. These observations were interpreted alongside the latest 

global climate projections, which show a future of more intense rainfall, higher peak runoff, and 

longer wet seasons along the Gulf of Guinea coastline. 

The first period, from September 2017 to June 2018, included initial corridor reconnaissance and 

three field campaigns conducted during the late rainy and early dry seasons. These surveys established 

the preliminary alignment and identified the key environmental and social receptors. Early rainfall 

patterns recorded during this period were later compared with projected increases in storm intensity 

to understand how future conditions may amplify existing drainage pressures. 

The second period, in October and November 2018, focused on the transition between the rainy and 

dry seasons. Additional surveys refined the alignment north of the Lekki Port exit, where terrain, 

settlement patterns, and early signs of urban expansion required careful consideration. Seasonal shifts 

observed during this period were consistent with climate projections, indicating a gradual extension 

of the wet season. 

The third period, from January to October 2019, centred on comparative analysis of alignment 

alternatives and seasonal traffic surveys. It was during this phase that the western alignmentðnow 

adoptedðwas assessed against eastern and central options. Field evidence gathered during this period 
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showed early signs of increased surface runoff after heavy storms, a trend that aligns with projections 

of increased extreme rainfall events. 

The fourth period, spanning 2020 to 2021, comprised geological investigations conducted in both dry 

and wet seasons. These studies confirmed the engineering requirements for a Class A freeway and 

identified the deep, compressible clay layers beneath the lagoon crossing. The behaviour of these clay 

layers under prolonged saturation was assessed in light of climate projections indicating more 

frequent high-intensity rainfall. 

The fifth period, from January 2022 to April 2024, saw the completion of geotechnical reports, pre-

feasibility studies, and design drawings. Seasonal constraints, including the twelve-month 

consolidation period required for embankment-based solutions, were incorporated directly into the 

project schedule. These constraints were tested against projected groundwater fluctuations under 

future climate conditions. 

The sixth and final period, from October 2025 to January 2026, was the most intensive. Late 

rainy-season surveys captured peak groundwater levelsðreaching 5.08 metres above local datumð

and mapped flood extents under maximum wet-season conditions. These observations were compared 

with climate projections that show increases in peak rainfall and flood flows. Dry-season 

investigations in December 2025 documented dust emissions from unpaved surfaces and peak 

logistics traffic associated with port and refinery operations. Early dry-season assessments in January 

2026 examined soil stability under reduced moisture and documented community coping strategies 

during seasonal water scarcityðconditions expected to become more variable under future climate 

scenarios. 

Area of Influence and Baseline Benchmark 

The baseline studies undertaken between October 2025 and January 2026 provide the definitive 

account of pre-project conditions within the Area of Influence. This area includes the 8.7-kilometre 

alignment, a 500-metre buffer on either side of the right-of-way, the hydrological catchment of the 

Lekki Lagoon, the directly affected settlements of Idasho, Iraye, and Odo-Noforija, and ancillary sites 

such as borrow pits, sand-mining areas, construction camps, and utility corridors. 

These studies form the benchmark against which all project-related changes are assessed. Every 

impact prediction in Chapter 5, every mitigation measure in Chapter 6, and every monitoring indicator 

in Chapter 7 is referenced to the conditions documented during this period. The baseline is not a static 

snapshot; it captures the environment as it existed before construction, including its existing 

pressuresðelevated particulate matter concentrations at Idasho, exceedances of noise thresholds at 

Iraye, low-level hydrocarbon contamination in fish and crab tissues, and the cumulative strain on 

mangrove-associated habitats from nearby industrial development. 

The baseline also reflects early signs of climate-related stress visible in the corridor: more frequent 

short-duration storms, higher peak runoff after heavy rainfall, and longer periods of standing water in 

low-lying areas. These observations align with global climate projections for the region, which 

anticipate more intense rainfall events and greater variability between wet and dry seasons. The 

baseline is therefore both a record of current conditions and a foundation for understanding how future 

climate pressures may interact with project-related impacts. 
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It is the point of departureðthe evidence base against which the projectôs performance will be judged, 

and the foundation for the commitment to no net loss, and for wetlands and mangrove-associated 

habitats, net gain. 

 

Climate and Physical Setting 

The Lot 1 corridor lies within a tropical coastal climate zone with two dominant seasons. Annual 

rainfall averages about 2,500 mm, and temperatures range from 25ï32ÁC. These conditions translate 

directly into construction realities: dust and heat stress during the dry months, and waterlogged 

ground and restricted access during the wet. Climate projections for the Gulf of Guinea indicate that 

extreme rainfall events will become more frequent and more intense. This is already visible in the 

recurrent flooding affecting low-lying settlements along the alignment. 

Air quality monitoring revealed pressures that predate the project. Fine particulate matter (PM . ) 

exceeded WHO guidelines at multiple locations; one site recorded 39.9 Õg/mį, more than twice the 

24-hour limit of 15 Õg/mį. Volatile organic compounds reached 0.717 ppm near the Dangote industrial 

complex, against an FMEnv limit of 0.25 ppm. Ambient noise levels in several residential areas 

already surpass the NESREA daytime limit of 55 dB(A), with readings of 76.7 dB(A) and 73.4 dB(A) 

recorded. These inherited conditions shape the receiving environment's sensitivity. 

Geotechnical investigations confirmed that Coastal Plain Sands underlie the alignment with low 

bearing capacity. Beneath the lagoon crossing lies a deep layer of soft, highly compressible silty clay, 

6ï16.5 m thick. Natural moisture content exceeded 120%, reaching 182% in some boreholes. Bulk 

densities were extremely low (1.28ï1.39 g/cmį). These conditions dictate two engineering 

necessities: deep piling for the Lagoon Bridge (piles extending ~80 m to competent strata) and a 

mandatory 12-month consolidation period for any embankment-based alternative. 

Hydrology  

The Lekki Lagoon dominates the hydrological setting. It is shallowð0.5ï5 m deepðwith rising 

salinity. Measurements now record values up to 6.00 PSU, a marked increase from historical 

baselines. This trend is driven by saltwater intrusion from the Atlantic through Lagos Lagoon and 

Mahin Creek. It is consistent with observed sea-level rise and climate projections for low-lying 

coastal systems. 

Flooding is a recurrent feature of the landscape. In Idasho, stormwater accumulates rapidly after 

heavy rainfall. Late rainy-season surveys in OctoberïNovember 2025 recorded groundwater levels 

reaching 5.08 m above local datum and documented flood extents that cut off footpaths, isolated 

households, and disrupted access to farmlands and fishing grounds. These observations mirror global 

climate model projections, which indicate that intense rainfall events and peak runoff will increase in 

frequency and magnitude. 

Water quality sampling showed generally good conditions, with no evidence of acute hydrocarbon 

contamination. Isolated anomaliesðelevated salinity and alkalinityðwere recorded in groundwater 

and will be monitored. These anomalies are consistent with the gradual inland movement of brackish 

water, a trend expected to intensify under future climate scenarios. 
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Biological Environment  

The biological landscape is a mosaic of lagoon wetlands, mangrove-associated vegetation, and 

derived terrestrial ecosystems shaped by decades of farming, fuelwood collection, and settlement 

expansion. We recorded 87 plant species within the broader Area of Influence. In the quadrats, 

vegetation was dominated by Alchornea cordifolia (30%), Raphia taedigera (30%), and Cyperus 

ligularis (20%). No true mangrove tree species were found in terrestrial plots. The invasive 

Chromolaena odorata covered 5% of one plot. Canopy height is under 5 m; the habitat is degraded 

but recovering. 

The fauna includes species of conservation significance. We observed 4ï6 Nile crocodiles along the 

lagoon margins. The Hooded vulture (Endangered) roosts in sacred groves near the corridor. The 

White-bellied pangolin (Endangered) was confirmed in the swamp forest habitat. Avifauna surveys 

recorded 89 bird species, including 15 migratory species such as Little Egret, Osprey, African Fish 

Eagle, and White-throated Bee-eater. 

The lagoon supports a productive fishery. We identified 32 fish species, with an estimated annual 

yield of 25 tonnes valued at roughly 25 million. About 350 artisanal fishers depend directly on the 

lagoon. Seagrass beds (Halodule wrightii) covering 2.3 ha at CH7+400 serve as nursery habitat for 

60% of commercial fish species. 

Analysis of fish and crab tissues revealed chronic, low-level exposure to petroleum hydrocarbons. 

Total petroleum hydrocarbons reached 148.8 mg/kg in one species. Lead concentrations exceeded 

WHO limits in some samples. The dominance of aliphatic hydrocarbons suggests chronic exposure 

to petroleum-related inputs. 

The Lot 1 corridor has an approximate alignment area of 24 hectares. This is the footprint of direct 

vegetation clearance and pavement placement. The habitat sensitivity zoningð185 ha of Very High 

Sensitivity, 122 ha of High Sensitivity, and 223 ha of Moderate Sensitivityðdefines the broader Area 

of Influence (530 ha total) within which indirect and cumulative effects are assessed. No clearance 

occurs in Zone 1. Clearance in Zone 2 is strictly minimised and subject to 50-metre buffers. The 

project footprint is concentrated in Zone 3 (disturbed vegetation and agricultural land), representing 

approximately 6.5% of that zone. 

IFC PS6 screening confirmed the presence of Natural Habitats but did not trigger a Critical Habitat 

designation. The presence of Endangered species requires a Biodiversity Action Plan with measurable 

targets for no net loss and, for wetlands and mangrove-associated habitats, net gain. 

 

Blue Economy and Marine Resources 

The Lekki Lagoon is not merely a water body to be crossed. It is the natural capital foundation of the 

local Blue Economyðthe sustainable use of coastal and marine resources for economic growth, 

improved livelihoods, and ecosystem health. The baseline documented that approximately 3500 

artisanal fishers depend directly on the lagoon, operating from 12 landing sites and landing an 

estimated 25 tonnes of fish annually, with a market value of approximately  25 million. Thirty-eight 

per cent of households within the corridor rely on fishing as a primary source of protein and income. 

The lagoon also supports2.3 hectares of seagrass beds (Halodule wrightii) at CH7+400, which serve 
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as critical nursery habitat for 60 per cent of commercial fish species. These are not abstract ecological 

assets. They are the basis of livelihoods, food security, and local economic resilience. 

Critically, the baseline also documented that this system is already under stress. Analysis of fish and 

crab tissues revealed chronic, low-level exposure to petroleum hydrocarbons, with total petroleum 

hydrocarbons in the muscle tissue of Chrysichthys nigrodigitatus reaching 148.8 mg/kg. Lead 

concentrations in some samples exceeded the WHO limits for fish tissue. The dominance of aliphatic 

hydrocarbons in sampled tissues indicates ongoing, low-dose contamination from petroleum-related 

inputs. The lagoon's capacity to provide clean water, support productive fisheries, and sustain the 

livelihoods that depend on it is not unlimited. It is already diminished and declining. 

Socio-Economic Environment 

Lot 1 directly affects two communities: Idasho and Olosho. This limited footprint is the result of 

deliberate alignment choices aimed at avoiding residential displacement. 

Idasho is predominantly rural, with farming and fishing as primary livelihoods. Households are large, 

dependency ratios are high, and income levels are modest. Land is held under customary tenure, 

requiring careful verification and negotiation with traditional authorities. 

Thirteen primary claimantsðtwelve households and the Baaleðhave plantations of cassava, 

plantain, mango, and oil palm within the right-of-way. These are named individuals whose livelihoods 

will be directly affected. Full replacement-cost compensation is committed before any site clearance. 

One additional claimant in Olosho has 200 economic trees affected. 

Vulnerable individuals include low-income persons (two women and one man) and one older adult 

over 65. Their circumstances have been documented and will be addressed through the Livelihood 

Restoration Plan. 

Stakeholder perceptions reflect cautious optimism. The project is recognised as nationally important, 

but fears about compensation, land loss, and project abandonment are real and rooted in lived 

experience. The projectôs commitmentsðdirect payments to verified claimants, transparent 

valuation, and an accessible grievance mechanismðaddress these concerns. 

Cultural Heritage 

A review consistent with IFC Performance Standard 8 confirmed that no tangible or intangible 

cultural heritage features are present within the Area of Influence. This conclusion is based on field 

surveys, consultations with traditional leaders, and a review of local cultural records. A Chance Find 

Procedure is in place. 

Traffic Conditions 

Current annual traffic volumes exceed 1.1 million passenger car movements and 310,000 heavy-duty 

vehicle movements. Tricycles (Keke) account for roughly 70% of flows. Peak congestion occurs 

between 4:00 p.m. and 7:00 p.m., when combined traffic surpasses 900 vehicles/hour. 

Traffic growth is driven by Lekki Deep Sea Port (projected 2.37 million TEU/year after 2038) and 

Dangote Refinery (650,000 barrels/day). By 2030, annual vehicle movements will exceed 5 million. 
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Under the No-Project scenario, the LekkiïEpe Expressway would operate at Level of Service F for 

6ï8 hours daily. Travel time between the port and Epe would rise from 45 minutes to over 2.5 hours. 

Annual economic losses are estimated at USD 85ï120 million. 

Baseline as Benchmark 

The baseline is the point of departure. Every impact prediction, mitigation measure, and monitoring 

indicator in this ESIA is referenced to the conditions documented here. The baseline does not excuse 

impacts; it enables them to be measured, managed, andðwhere avoidance is not possibleðfully 

compensated. 

For the Lekki Lagoon and the Idasho community, the commitment is not simply to minimise harm. It 

is to leave the community and the system no worse than they found it.  

 

 

IMPACT ASSESSMENT 

A risk-based impact assessment was conducted across all phases of the project lifecycle, utilising a 

standardised significance matrix to evaluate both the magnitude of potential impacts and the 

sensitivity of receiving environments. The assessment identifies a range of significant impacts that 

are considered manageable through a robust mitigation framework. This impact assessment is 

grounded in the baseline data presented in Chapter 4ðthe measured PM .  exceedances at Idasho, the 

recorded flood extents, the confirmed presence of Hooded vultures and pangolins, the 13 named 

agricultural claimants whose plantations lie within the Right-of-Way, and the 350 fisherfolk who 

depend on the lagoon. Every prediction in this chapter is referenced to those observed conditions. 

Every significance rating is calibrated against what was found on the ground. 

The assessment covers the full project lifecycleðpre-construction, construction, operation, and the 

distant decommissioning phase. It evaluates magnitude, duration, extent, and receptor sensitivity, and 

it considers how impacts interact with one another and with the cumulative pressures of the Lekki 

industrial corridor. 

Construction Phase  

The construction phase introduces the most direct physical disturbance. These impacts are temporary 

but not minor. 

Air Quality 

Earthworks, haul roads, and stockpiles will generate fugitive dust. The baseline already recorded 

PM .  concentrations of 39.9 Õg/mį at Idashoðmore than twice the WHO guideline. Without 

mitigation, dispersion modelling shows a high probability of exceedances at residential receptors, 

especially during the dry season. 

Noise and Vibration 

Piling for the 2,615-metre Lagoon Bridge will generate continuous, high-intensity noise. Unmitigated 

levels are predicted to exceed NESREA limits by up to 26 dB(A) at sensitive receptors. Vibration 
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may cause structural discomfort and community anxiety even where damage thresholds are not 

reached. 

Soil Erosion and Sedimentation 

Earthworks will expose loose Coastal Plain Sands. Without sediment control, runoff will carry 

suspended solids into the lagoon, increasing turbidity and smothering benthic habitats. The baseline 

documented 2.3 hectares of seagrass beds at CH7+400ðcritical nursery habitat for 60% of 

commercial fish species. These habitats are directly at risk. 

Waste Generation 

Construction will generate approximately441,000 tonnes of unsuitable excavated material,85,000 

litres of used lubricating oil, and4,200 mį of sewage sludgeðwaste streams that, if poorly managed, 

would contaminate soil and groundwater, block drainage channels, and discharge pathogens and 

hydrocarbons directly into the Lekki Lagoon. Three locations are classified as extreme risk: the 

earthworks zones adjacent to the Idasho community, the lagoon crossing, and the bridge construction 

works over water, where any spill or uncontrolled discharge would cause irreversible harm to aquatic 

ecosystems already under chronic stress from petroleum hydrocarbons. The impact significance is 

rated major before mitigation, but with 100% containment, licensed contractor collection, and 

contractually mandated zero-discharge protocols, the residual risk is reduced to minor. 

Access and Livelihoods 

Construction will temporarily restrict access to farmlands and fishing grounds. The 13 primary 

claimants in Idasho risk losing standing crops unless compensation is aligned with planting cycles. 

Fisherfolk will experience reduced catch during in-water works. For households with no economic 

buffer, even a temporary loss is significant. 

Operational Phase  

Once the road opens, the nature of impacts shifts from temporary disturbance to permanent 

transformation. 

Hydrology and Drainage 

The road embankment and bridge piers will alter surface water flow. Without adequate 

cross-drainage, the road could act as a barrier, impounding water upstream and increasing flood 

duration. Hydrological modelling shows that under a worst-case design, flood extent could increase 

by 112%. Idasho already floods; the project must not worsen this. 

Air Quality 

Traffic volumes are projected to grow at 4% annually, driven by port throughput and refinery 

production. By 2030, annual vehicle movements will exceed 5 million. Heavy-duty vehicles and light 

trucksðalready 30% of trafficðare projected to increase by 15ï20% over five years. Vehicular 

emissions will compound an already stressed airshed. 

Noise 

Evening peak traffic (4:00ï7:00 p.m.) is projected to exceed NESREA limits at locations near 

settlements. The baseline recorded 76.7 dB(A) at Idasho. Operational traffic will add to this. 
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Road Safety 

Peak-hour flows exceeding 900 vehicles/hour create elevated accident risk, particularly for 

pedestrians, cyclists, and tricycle operators. Without crossings, lighting, and traffic calming, the road 

may sever communities rather than connect them. 

Runoff and Water Quality 

Operational traffic deposits hydrocarbons, heavy metals, and tyre wear particles on the road surface. 

Rainfall mobilises these into the drains and the lagoon. The baseline already recorded chronic, 

low-level petroleum hydrocarbon contamination in fish tissues. Operational runoff will add to this 

cumulative load. 

Decommissioning Phase  

Decommissioningð40 to 50 years in the futureðwould involve dismantling pavement, bridges, and 

ancillary structures. The primary risks are: 

¶ disturbance of rehabilitated wetlands and lagoon margins 

¶ generation of demolition waste 

¶ sudden loss of employment and economic activity for communities dependent on the corridor 

These impacts are manageable with planning and financial assurance. 

 

Significance of Impacts Before Mitigation 

The significance assessment for Lot 1 is grounded in eight years of measured baseline conditions. It 

does not speculate. It quantifies risk using hydrological modelling, habitat mapping, contaminant 

analysis, livelihood data, and cultural heritage inventories. The findings confirm that several impacts 

are of high or critical significance before mitigation, and that the projectôs design and commitments 

must directly respond to these risks. 

Physical Environment  

Unmitigated alteration of flood regimes and erosion potential is assessed as highly significant. 

Hydrological modelling of the lagoon crossing under a damming-only scenario predicted a 112 per 

cent increase in flood extent, equivalent to an additional 470 hectares of inundation, and an upstream 

water-level rise of 0.85 metres. When these results are translated through asset inventories and 

established damage functions, potential flood-related losses to infrastructure, farmland, and 

settlements, including Idasho and Iraye, are estimated at USD 50ï100 million. 

The baseline already documented Idashoôs vulnerability. Groundwater levels reached 5.08 metres 

above local datum during the late rainy season, cutting off footpaths and restricting access to 

farmland. The project did not create this vulnerability, but without mitigation, it would intensify it. 

The one-in-one-hundred-year flood standard with a 20 per cent climate allowance is therefore not 

optional; it is a quantified response to the risk. 

Biological Environment  
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Direct habitat loss and fragmentation are assessed as highly significant. The project footprint will 

permanently remove 8.5 hectares of wetland and mangrove-associated vegetation. While this 

represents only 0.3 per cent of the remaining habitat in the Lekki corridor, three factors elevate the 

significance. 

First, the system is already diminished. Approximately 850 hectares of regional wetland and 

mangrove-associated ecosystems are under cumulative stress. NDVI time series from 2005 to 2025 

confirm a steady decline in high-density vegetation within one kilometre of the corridor. 

Second, the losses are fragmented. The lagoon bridge spans open water, but approach embankments 

bisect habitat patches, increasing edge effects and vulnerability to invasive species. 

Third, the trajectory is negative. Regional models project a 40 per cent loss of mangrove cover by 

2030 under business-as-usual conditions. 

Avoidance of Zone 1, which includes 185 hectares of mangroves, sacred groves, endangered species 

habitat, and seagrass nursery grounds, is mandatory. Clearance in Zone 2 is tightly constrained. The 

footprint is concentrated in Zone 3, where restoration potential exists. The 95-hectare biodiversity 

offset strategy at Igando-Oloja, Abijo, and Bogije Creek is a direct, quantified response to this 

significance rating and is designed to deliver net gain. 

 

Blue Economy resources  

Impacts on Blue Economy resources are assessed as HIGH SIGNIFICANCE before mitigation. Three 

pathways are critical. First, seagrass beds are vulnerable to sedimentation and turbidityduring in-

water works for the lagoon bridge. Smothering of these 2.3 hectares of nursery habitat would directly 

affect fish recruitment and future catches. Second, contaminant loading from construction and 

operational runoffðhydrocarbons, heavy metals, suspended solidsðwould add to the chronic 

pollution burden already documented in fish tissues. Third, temporary access restrictions and elevated 

turbidity during constructionwill reduce catch rates for the 350 fishers who depend on the lagoon 

daily. 

Socio-Economic Environment  

The project avoids physical displacement entirely. The primary social risk is economic displacement, 

concentrated among 13 primary claimants in Idasho, whose cassava, plantain, mango, and palm 

plantations lie within the right-of-way. For these households, the loss of farmland is the loss of their 

primary source of food and income. Unmitigated, this impact is assessed as major negative. 

Beyond these direct losses, approximately 3,500 households across 16 communities (only two of 

which are directly affected) rely on farming, fishing, petty trading, and informal services. Thirty-eight 

per cent depend directly on lagoon fisheries. These households face temporary reductions in catch, 

access restrictions, and cumulative pressure from regional industrial expansion. 

To comply with IFC Performance Standard 5, the Livelihood Restoration Plan commits to full 

replacement-cost compensation for all 13 verified claimants, upgraded communal fishing gear and 

20 fish aggregating devices, solar-lit market infrastructure and vocational grants for women-headed 



40 

 

households in the direct host communities, and a 30 per cent local hiring quota verified through 

monthly audits. 

Cultural Heritage 

Field surveys, consultations with traditional leaders, and a review of local cultural records confirmed 

that no shrines, sacred groves, burial grounds, or other cultural heritage features fall within the 

projectôs direct Area of Influence. The alignment was intentionally selected to avoid the culturally 

significant sites known to exist elsewhere in the wider Lekki corridor. Because no heritage assets lie 

within the footprint or the 500-metre assessment buffer, the significance of cultural heritage impacts 

before mitigation is low. 

Although no direct impacts are expected, the Chance Finds Procedure remains essential. It ensures 

that if any unexpected artefacts or culturally sensitive materials are encountered during construction, 

work will stop immediately and custodians and regulators will be engaged before activity resumes. 

This precaution reflects the projectôs commitment to respectful and culturally appropriate 

management of heritage concerns. 

 

Human Rights  

Human rights risks are assessed as moderate to high. Three pathways drive this rating: workforce 

influx, labour rights concerns, and community security. A peak workforce of 2,000 to 3,000 

predominantly male workers increases the risk of gender-based violence, sexual exploitation and 

abuse, and sexual harassment in a context where 18 per cent of women reported harassment in the 

past year. Subcontracted and migrant workers may face poor working conditions without strict 

oversight. Security personnel may use excessive force without proper training. 

The GBV, SEA, and SH Action Plan mandates full workforce training within 30 days of mobilisation, 

survivor-centred reporting channels, and zero-tolerance enforcement across all contractors. 

Cumulative Impacts  

The project sits within a rapidly industrialising corridor. Its impacts interact with those of the Dangote 

Refinery, Lekki Deep Sea Port, and the Free Trade Zone, as well as other industries within Ibeju-

Lekki, collectively exerting moderate to high, long-term pressure on shared receptors. 

Key cumulative risks include lagoon pollution loads exceeding assimilative capacity, amplified flood 

risk from multiple embankments and altered drainage, systemic nitrogen oxide exceedances across 

all monitoring stations, and population influx that strains local services and raises living costs. 

The Lekki Industrial Corridor Coordination Framework establishes joint monitoring, coordinated 

traffic management, shared biodiversity offsets, and quarterly multi-stakeholder forums to 

collectively manage these pressures. 

The assessment confirms that Lot 1 presents significant environmental and social risks. These risks 

have been quantified, mapped, and directly linked to the baseline. But they are also manageable. 

Physical displacement has been avoided. The 13 affected households have been identified and are 

committed to compensation at full replacement cost. Biodiversity offsets are sized and targeted to 
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achieve a net gain. Hydrological design standards are calibrated to modelled flood risk. Cumulative 

pressures are addressed through a coordinated, multi-project framework. 

So the question is not whether the project will have impacts. It will, and these impacts are identified, 

measured, and addressed through specific, binding, and enforceable mitigation measures. 

 

MITIGATION MEASURES 

The mitigation strategy for Lot 1 follows the established hierarchy of avoid, minimise, restore or 

rehabilitate, and offset. This ensures that environmental and social risks are addressed in a structured 

and defensible way, and that each measure directly responds to the impact pathways identified in the 

assessment. 

Sections 6.2 to 6.9 set out the detailed commitments for each impact category. Air quality during 

construction will be managed through regular watering of unpaved surfaces, covering all haul trucks 

transporting loose material, and using well-maintained equipment that meets EURO III emission 

standards or better. These measures directly address the elevated baseline PM2.5 levels recorded at 

Idasho and reduce the risk of further exceedances during the dry season. 

Noise and vibration will be controlled through fencing around noisy work fronts, restrictions on 

working hours, and a preventive maintenance programme for all machinery. These measures are 

designed to reduce the additional noise burden on communities already exceeding NESREA limits. 

To manage erosion and hydrology, the design incorporates high-strength geotextiles for soil 

stabilisation, riprap armouring to protect embankments and channels, and silt curtains for all in-water 

works. Climate-resilient culverts are specified to meet the one-in-one-hundred-year flood standard 

and are deliberately oversized by 20 per cent to accommodate projected increases in rainfall intensity. 

Vegetation clearance will be limited to the minimum area required for construction, and sensitive 

wetland and lagoon margins will be protected by clearly demarcated 50-metre buffer zones. Selective 

clearing will preserve non-invasive species where possible, and post-construction restoration will use 

native species to re-establish ecological integrity. 

The mitigation strategy directly addresses the pathways affecting aquatic habitats and fisheries. 

Seagrass beds are protected through mandatory 50-metre buffer zones and the deployment of silt 

curtains around all in-water works. A turbidity threshold of 100 NTU, sustained for 48 hours, will 

trigger immediate suspension of in-water activities. Hydrocarbon contamination risks are managed 

through full containment of used oils, bunded fuel storage with 110 per cent secondary containment, 

and zero-discharge protocols for hazardous wastes. Fisheries livelihoods are supported through the 

communal livelihood restoration framework, which provides upgraded fishing gear, including 

outboard engines and nets, and the installation of 20 fish aggregating devices to stabilise catch rates 

during the construction recovery period. 

Beyond minimisation, the project commits to enhancing Blue Economy resources. The 95-hectare 

biodiversity offset strategy at Igando-Oloja, Abijo, and Bogije Creek includes mangrove replanting, 

invasive species removal, and seagrass habitat restoration. These measures are designed to deliver a 

net gain for fisheries nursery habitat. A fisheries liaison committee will be established to formalise 

engagement with fisher cooperatives and support participatory monitoring of catch rates and water 
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quality. These actions are intended not only to compensate for residual impacts but to leave the 

lagoonôs fisheries resources more productive and resilient than pre-project conditions. 

The social mitigation strategy focuses on managing economic displacement while ensuring that no 

physical relocation is required. Thirteen primary claimants in Idasho will receive full 

replacement-cost compensation for agricultural losses before any site clearance. Wider livelihood 

pressures affecting approximately 3,500 households across 16 communities will be addressed through 

a communal livelihood-restoration framework that includes fishing-gear upgrades, market 

infrastructure, vocational grants, and a 30 per cent local-hiring quota. These measures ensure that 

support is directed to those most affected by the alignment, without assigning the project 

responsibility for impacts caused by other developments in the corridor. 

A standalone GBV, SEA, and SH action plan will be implemented across all project sites and worker 

camps. Cultural heritage will be safeguarded through a robust chance finds procedure, ensuring that 

any unexpected discoveries are handled respectfully and in consultation with traditional authorities 

and regulators, even though no heritage features lie within the area of influence. 

Traffic and community safety during construction will be managed through a detailed construction 

traffic management plan, including clear signage, trained flag personnel, and designated safe 

pedestrian crossings. 

Section 6.10 summarises how each mitigation measure aligns with the relevant IFC Performance 

Standards and the World Bank Environmental, Health and Safety Guidelines. Following the 

application of this comprehensive mitigation package, residual impacts across all categories are 

expected to fall within the low to moderate significance range, demonstrating that the projectôs risks 

can be effectively managed to acceptable levels. 

 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN (ESMP) 

The Environmental and Social Management Plan translates the mitigation commitments outlined in 

Chapter 6 into a structured system of actions, responsibilities, and performance requirements that 

guide the project from pre-construction through decommissioning. It ensures that every 

environmental and social risk identified in the baseline and impact assessment is managed through 

clear procedures, measurable indicators, and enforceable obligations. The ESMP is not a statement of 

intent; it is a binding operational framework that assigns responsibilities, defines timelines, and 

allocates the resources required to implement safeguards effectively. 

The plan is built around four core functions: accountability, adaptive management, regulatory 

oversight, and stakeholder assurance. Contractors, consultants, and the client each have defined roles, 

supported by escalation pathways that ensure timely corrective action. Monitoring data feed directly 

into quarterly management reviews, and all compliance reports are submitted to FMEnv, LASEPA, 

and the Lagos State Ministry of Environment. Community liaison officers maintain continuous 

engagement with affected settlements, ensuring that concerns are heard and addressed. 

A comprehensive Monitoring and Evaluation Framework underpins the ESMP. It defines more than 

sixty quantitative and qualitative indicators that track performance across air quality, noise, water 

quality, soil stability, biodiversity, livelihoods, and grievance management. Each indicator is tied to a 
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regulatory or lender threshold, ensuring that compliance is measurable and deviations trigger 

corrective action. Capacity building is embedded throughout the ESMP, with dedicated training 

programmes for contractors, community liaison officers, environmental and social staff, and workers 

on issues such as spill response, chance finds, GBV/SEA/SH prevention, and occupational health and 

safety. 

To provide clarity on these requirements, the key compliance indicators are summarised below. 

Key Compliance Indicators 

Air Quality PM2.5 (24-hour) Ò 25 Õg/mį Continuous 

Air Quality PM10 (24-hour) Ò 50 Õg/mį Continuous 

Air Quality NO2 (1-hour) Ò 40 Õg/mį Monthly 

Noise Daytime (residential) Ò 55 dB(A) Weekly 

Noise Night-time (residential) Ò 45 dB(A) Weekly 

Water Quality Dissolved Oxygen Ó 5 mg/L Monthly 

Water Quality Total Suspended Solids Ò 50 mg/L Monthly 

Biodiversity Wetland revegetation 

survival 

Ó 80% after 24 months Quarterly 

Livelihoods Grievance resolution Ó 90% within 30 days Monthly 

Fisheries CPUE trends No project-related 

decline 

Quarterly 

Social PAP compensation 100% before site 

clearance 

Pre-construction 

GBV/SEA/SH Workforce training 100% completion Within 30 days 

A tiered reporting framework ensures transparency and accountability. The contractor prepares 

monthly site reports, while independent monitors prepare quarterly environmental and social 

monitoring reports for regulators and lenders. An annual performance report consolidates progress on 

compensation, livelihood restoration, biodiversity offsets, and climate adaptation. Independent third-

party audits every two years verify the accuracy of reporting and the effectiveness of the management 

system. 

The reporting structure is summarised below. 
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Monthly Site Reports Monthly Contractor Supervising Consultant No 

Quarterly Monitoring 

Reports 

Quarterly Independent 

Monitor 

FMEnv, LASEPA, 

Lagos State MoE, 

Lenders 

Yes 

(summary) 

Annual Environmental and 

Social Performance Report 

Annually Independent 

Monitor 

FMEnv, Lenders Yes 

Independent Third-Party 

Audit 

Every 2 years Accredited 

Auditor 

FMEnv, Lenders Yes 

Community Feedback 

Reports 

Quarterly Community 

Liaison Officers 

Affected communities Yes 

 

Mitigation and Monitoring Budget 

The mitigation and monitoring budget provides the financial foundation for implementing the 

Environmental and Social Management Plan. It ensures that adequate, ring-fenced resources support 

every safeguard commitment in Chapter 6. The ESMP budget totals USD 1,375,000 and covers 

monitoring systems, biodiversity protection, community engagement, capacity building, 

GBV/SEA/SH safeguards, auditing, and adaptive management. The Federal Ministry of Works, as 

the project proponent, is responsible for ensuring that these allocations are maintained, disbursed, and 

implemented in accordance with lender and regulatory requirements. 

The biodiversity offset strategy covers 95 hectares across Igando-Oloja, Abijo, and Bogije Creek. The 

allocation of USD 950,000 reflects industry-standard restoration costs for mangrove and wetland 

ecosystems in coastal West Africa, including site preparation, nursery establishment, planting, 

invasive species removal, hydrological reconnection, community agreements, and multi-year 

monitoring. The ESMP Mitigation and Monitoring Budget Matrix is outlined below: 

Monitoring 

equipment and 

laboratory 

analysis 

320,000 Air, noise, water, 

sediment, fish tissue, and 

soil monitoring 

Supplier quotations; 

ISO 17025 laboratory 

rates 

Calibration 

certificates; 

QA/QC reports 

Biodiversity 

protection and 

offsets 

950,000 95-hectare offset 

implementation and 

multi-year monitoring 

Industry-standard 

offset costing; 

comparable regional 

projects 

Annual offset 

monitoring; 

independent 

audits 
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Livelihood 

restoration 

Contained 

in Valuation 

Report 

Compensation for 13 

verified claimants and 

communal 

livelihood-support 

measures 

Valuation Report; 

livelihood planning 

documents 

Compensation 

receipts; 

distribution 

records 

Community 

liaison and 

stakeholder 

engagement 

90,000 CLO salaries, meetings, 

translation, information 

materials, grievance 

mechanism 

Salary benchmarks; 

venue hire rates 

CLO activity 

reports; 

attendance 

records 

GBV/SEA/SH 

Action Plan 

180,000 Workforce training, 

reporting channels, 

referral pathways, 

perception surveys 

IFC good practice 

benchmarks 

Training records; 

incident logs 

Training and 

capacity building 

75,000 E&S induction, spill 

response, chance finds, 

traffic safety, community 

interaction 

Training needs 

assessment 

Training 

completion 

records 

Auditing and 

reporting 

150,000 Independent audits, 

quarterly monitoring 

reports, annual 

performance report 

Auditor rates; report 

production costs 

Audit reports; 

timely 

submissions 

Contingency and 

adaptive 

management 

1,350,000 Unforeseen 

compensation, spill 

response, additional 

offsets, climate event 

repairs 

Ten per cent 

contingency on ESMP 

sub-total 

Contingency 

release log; 

incident reports 

TOTAL ESMP 

BUDGET 

6,315,000 Excludes climate-adaptation budget 

Climate Adaptation Budget 

A separate climate-adaptation budget of USD 6.595 million supports the projectôs resilience 

measures. These funds are ring-fenced within the financing structure and cannot be reallocated to 

construction activities. The Federal Ministry of Works is responsible for ensuring that these 

investments remain fully funded and are implemented as designed. 

The allocation covers upgraded culverts, heat-resistant pavement, reinforced embankments, bridge 

scour protection, and real-time climate monitoring systems. These measures ensure that the project 

remains functional under projected increases in rainfall intensity, temperature rise, and tidal influence. 
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Climate Adaptation Budget Summary 

Enhanced drainage capacity 2,050,000 Climate-resilient culverts 

Heat-resilient pavement 2,000,000 Polymer-modified concrete 

Reinforced embankments 1,550,000 Geotextiles, riprap 

Bridge scour protection 600,000 Deep foundations 

Climate monitoring systems 395,000 Tidal gauges, alerts 

Total Climate Adaptation Budget 6,595,000 Approximately 2.5% of total project cost 

Combined Safeguards and Climate Investment 

ESMP Budget 6,315,000 Environmental and social 

safeguards 

Climate Adaptation Budget 6,595,000 Dedicated resilience measures 

Total Safeguards + Climate Investment 12,910,000 4.7% of total project cost 

These investments form the backbone of the projectôs Climate Adaptation Strategy and ensure 

alignment with IPCC projections, FMEnv requirements, and lender expectations for climate-resilient 

infrastructure. 

Alignment with Nigeriaôs NDC 3.0 and LT-LEDS 

The ESMP and climate adaptation budget directly support Nigeriaôs Nationally Determined 

Contribution (NDC 3.0) and the Long-Term Low Emissions Development Strategy (LT-LEDS). Three 

areas of alignment are particularly relevant. 

Å The 95-hectare biodiversity offset programme advances national commitments on ecosystem 

restoration, mangrove rehabilitation, and nature-based climate solutions. Mangroves are recognised 

in both NDC 3.0 and the LT-LEDS as critical carbon sinks and coastal-protection assets. 

Å The climate adaptation budget aligns with LT-LEDS priorities for climate-proofing transport 

infrastructure. Measures such as climate-resilient culverts, heat-resistant pavement, reinforced 

embankments, and real-time climate monitoring directly support national objectives for resilient 

infrastructure systems. 

Å The ESMPôs monitoring, reporting, and verification systems strengthen environmental governance, 

a core pillar of NDC 3.0 and the LT-LEDS. Continuous air quality monitoring, water quality 

surveillance, biodiversity tracking, and transparent reporting contribute to improved national data 

systems and climate risk management capacity. 
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Together, these investments ensure that the project contributes to Nigeriaôs broader climate-resilience 

and low-emissions development pathway while meeting lender and regulatory expectations. 

Stakeholder Engagement  

Stakeholder engagement is institutionalised through a dedicated team of community liaison officers 

who provide updates, collect feedback, manage grievances, and support participatory monitoring. 

Engagement frequencies are defined for each project phase, and adaptive triggers ensure that 

engagement intensifies if participation declines or grievances accumulate. The Stakeholder 

Engagement Requirements include: 

Pre-construction RAP consultations, ESIA disclosure Monthly 

Construction Site visits, traffic updates, grievance collection Bi-weekly 

Operation Safety campaigns, livelihood monitoring Quarterly 

Decommissioning Closure consultations Biannual 

Adaptive triggers:  

Å Participation decline greater than 20 per cent  

Å More than 10 unresolved grievances for 30 days 

Environmental and Social Action Plan 

Implementation is driven by a detailed Environmental and Social Action Plan, which breaks down 

every mitigation measure into specific actions with assigned responsibilities, timelines, and budgets. 

The ESAP Summary is shown below: 

Air Quality Dust suppression, 

covered trucks 

Construction Contractor HSE 

Officer 

PS3, PS4 

Noise Acoustic barriers, 

restricted hours 

Construction Site Supervisor PS4 

Hydrology Silt curtains, 

climate-resilient culverts 

Design and construction Engineering 

Team 

PS3, PS4 

Biodiversity Buffers, restoration, 

offsets 

Construction and 

post-construction 

Biodiversity 

Specialist 

PS6 

Livelihoods Compensation, local 

hiring 

Pre-construction and 

construction 

RAP Team, 

CLOs 

PS5 

GBV/SEA/SH Training, reporting 

channels 

Continuous Gender Focal 

Person 

PS2, PS4 
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Cultural Heritage Chance Finds Procedure Construction Heritage Officer PS8 

Traffic CTMP, pedestrian 

crossings 

Construction Traffic Manager PS4 

Blue Economy Seagrass buffers, FADs, 

gear upgrades 

Construction and 

operation 

Aquatic Ecology 

Team 

PS6 

Cumulative 

Impacts 

Joint monitoring, shared 

offsets 

Continuous FMEnv, 

LASEPA 

PS1, PS6 

The ESMP provides a complete, enforceable system for managing environmental and social risks. It 

ensures that every mitigation measure is implemented, monitored, and verified. It guarantees that 

safeguards are funded, that performance is transparent, and that communities remain active 

participants in oversight. The ESMP does not claim that the project will have no impacts. It ensures 

that every significant impact is managed through actions that are specific, measurable, and 

accountable. 

 

DECOMMISSIONING AND RESTORATION PLAN 

The Decommissioning and Restoration Plan ensures that project closure is managed proactively and 

responsibly, avoiding long-term environmental liabilities and social disruption. The plan follows 

principles of sustainable land use and circular-economy practice, ensuring that materials, land, and 

ecological functions are restored or repurposed at the end of the projectôs operational life. 

The decommissioning strategy (Sections 8.3ï8.4) outlines the systematic, safe dismantling of 

pavement structures, bridges, culverts, and ancillary facilities. A central principle is the maximisation 

of material recovery and reuse, including the crushing of concrete for use as fill material and the 

recycling of steel components. All hazardous materialsðsuch as fuels, lubricants, and batteries from 

site facilitiesðwill be removed, transported, and disposed of by licensed waste management 

contractors in accordance with NESREA regulations and applicable state requirements. 

Environmental restoration (Section 8.5) focuses on returning disturbed areas to a stable and 

ecologically functional condition. This includes replanting native vegetation along wetland and 

lagoon margins to restore habitat connectivity, rehabilitating borrow pits and quarries through 

backfilling, contouring, and revegetation, and implementing long-term soil stabilisation measures to 

prevent erosion and sedimentation. 

Socio-economic and cultural restoration (Section 8.6) addresses the needs of workers, local 

businesses, and communities as the project transitions out of operation. This includes livelihood 

transition support for workers and enterprises linked to the roadôs operations, reinstatement of any 

community access routes modified during construction, and continued protection of cultural heritage 

sites identified during the project lifecycle. 
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Given the roadôs projected operational lifespan of 40ï50 yearsðbased on the CRCP pavement design 

life and anticipated heavy-duty trafficðfinancial assurance for future decommissioning is secured 

through a dedicated reserve (Section 8.9). Although decommissioning may ultimately not be required, 

depending on long-term national infrastructure planning, the reserve ensures that environmental and 

social safeguards can be fully implemented if closure occurs. The reserve will be established at 

financial close through a secure mechanism, such as a bank guarantee or an escrow account, and 

maintained throughout the operational period to preserve its real value. 

If decommissioning proceeds, release of the reserve will be contingent upon meeting 

regulator-approved closure criteria and completing a minimum three-year Post-Closure Monitoring 

Programme (Section 8.7). This programme will verify ecological recovery, landscape stability, and 

community satisfaction. The reserve is a long-term environmental asset under the responsibility of 

the Federal Ministry of Environment, not the construction contractor. If decommissioning does not 

occur, the reserve will remain safeguarded as an environmental bond, subject to government 

determination at the end of the projectôs operational life. 

 

RECOMMENDATIONS AND CONCLUSIONS 

Section 9.3 consolidates the key actionable recommendations derived from the entire ESIA process. 

For technical and environmental success, it is essential to formally adopt the bridge option for the 

lagoon crossing, preserve hydrological integrity, strictly enforce the 50-metre wetland buffer zones 

during construction, and finalise and implement a Biodiversity Offset Strategy to achieve a net gain. 

On the social and cultural front, the priority is to finalise, disclose, and fully implement the Livelihood 

Restoration Plan (LRP) before any site entry or economic displacement. The project avoids physical 

displacement of residential and commercial structures but remains committed to compensating the 13 

verified agricultural claimants and supporting the broader community of 3,500 households through 

communal restoration measures. The GBV/SEA/SH Action Plan will also be fully operational from 

the start of worker mobilisation to ensure the safety and dignity of the local population. 

To enhance institutional and governance effectiveness, it is recommended that collaboration between 

the Federal Ministry of Environment (FMEnv) and Lagos State agencies (LASEPA, Ministry of 

Physical Planning) be strengthened to ensure seamless oversight. All ESMP obligations, performance 

indicators, and penalty clauses should be explicitly incorporated into the Engineering, Procurement, 

and Construction (EPC) contract with CHEC. 

To meet lender compliance requirements, it is essential to ring-fence the ESMP and climate adaptation 

budgets within project financing agreements and engage an accredited independent auditor to conduct 

regular, both announced and unannounced, site audits with reports shared with lenders. 

Section 9.4 presents the overall conclusion. Lot 1 of the 7th Axial Road is identified as a strategically 

essential, environmentally responsible, and financially viable national infrastructure project.  

The ESIA demonstrates compliance with Nigerian legislative mandates and the environmental and 

social safeguard standards of international financiers through evidence-based impact assessment, 

robust mitigation measures, and a structured management plan. The report outlines a transparent and 
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bankable pathway for project implementation, aiming to minimise negative impacts, manage residual 

risks, and maximise positive outcomes for regional ecosystems, community wellbeing, and national 

economic growth. 
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CHAPTER 1: INTRODUCTION 

The proposed Lagos 7th Axial Road (Lekki Port Access Road) is a 24.9-kilometre Class A dual-

carriageway expressway that serves as the primary evacuation corridor for Nigeriaôs most significant 

industrial zone. It is designed to provide a high-capacity, limited-access link between strategic assets, 

including the Lekki Deep Sea Port, the Dangote Refinery and Petrochemical Complex, the Lekki Free 

Trade Zone (LFTZ), the proposed Lekki International Airport, and Epe Township, with onward 

connections to national highways. This project addresses critical mobility and logistics constraints on 

the Lekki Peninsula, where rapid development has overwhelmed existing infrastructure, leading to 

congestion, safety risks, and reduced economic efficiency. 

This Environmental and Social Impact Assessment (ESIA) focuses on Lot 1 of the corridor, spanning 

8.7 km (CH0+000 to CH8+700). This lot includes a crucial 2,615-metre pile-deck bridge across the 

Lekki Lagoon and is foundational to ensuring hydrological connectivity, enabling efficient logistics, 

and supporting the regional blue economy. The ESIA identifies, assesses, and proposes management 

measures for the environmental and social risks and impacts associated with the projectôs lifecycle, 

ensuring compliance with Nigerian regulations and international standards, including the IFC 

Performance Standards and the Equator Principles. 

1.1 National Context 

The Lagos Megacity Region, which accounts for a substantial share of Nigeriaôs industrial output and 

trade flows, exemplifies this challenge. Within this region, the Lekki Peninsula has emerged as a 

nationally strategic industrial and logistics hub, hosting landmark investments such as: 

¶ Lekki Deep Sea Port (2.5 million TEU/year capacity), a modern deep-sea port capable of 

handling large container vessels. 

¶ Dangote Refinery (650,000 barrels/day capacity), the largest single-train refinery in Africa. 

¶ Lekki Free Trade Zone (LFZ) and Lagos Free Trade Zone, export-oriented industrial clusters 

driving diversification. 

¶ Planned Lekki International Airport, designed to strengthen global connectivity. 

These developments are pivotal to Nigeriaôs industrialization agenda, export diversification strategy, 

and deeper integration into regional trade frameworks such as the African Continental Free Trade 

Area (AfCFTA). However, the economic returns on these strategic investments are significantly 

constrained by inadequate and overstressed road infrastructure. Existing corridors, notably the Lekkiï

Epe Expressway, were not designed to handle the projected volumes of heavy goods vehicles, 

commuter traffic, and associated urban development generated by the new industrial zone. 

The 7th Axial Road (Lekki Port Access Road) is therefore conceived as a critical enabler of national 

development priorities, designed to unlock the corridor's economic potential by: 

¶ Providing a dedicated, high-capacity logistics corridor for port and refinery traffic. 

¶ Relieving severe congestion by diverting heavy trucks away from residential and urban routes. 

¶ Strengthening Nigeriaôs role in regional trade integration, including the vital Golden Triangle 

(LagosïKanoïPort Harcourt) and broader AfCFTA networks. 
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¶ Supporting industrial growth and export competitiveness by ensuring reliable and efficient 

access to global markets. 

This infrastructure is essential for translating industrial investment into sustained productivity, job 

creation, and spatial integration. 

Nigeriaôs emergence as a leading beneficiary of Chinaôs Belt and Road Initiative (BRI), with over 

USD 24.6 billion in infrastructure financing, underscores the strategic importance of transport and 

logistics corridors such as the Lekki Port Access Road.                                                                                                  

(https://africa.businessinsider.com/local/markets/nigeria-emerges-top-belt-and-road-beneficiary-

with-china-backed-dollar246bn-grip/nh1wcr3)  

1.2 Geographic and Strategic Context 

The strategic importance of the Lagos 7th Axial Road is underscored by its geographic location and 

its role as the primary infrastructure spine for Nigeria's premier industrial corridor, connecting 

national assets to global trade routes. 

1.2.1 Geographic Context 

The following collection of maps offers a layered geographic and infrastructural perspective of 

Nigeria, with particular emphasis on Lagos State and the Lekki Peninsula. Together, these visuals 

provide a comprehensive understanding of the proposed project location, its strategic relevance, and 

its developmental context within both national and global frameworks. 

Figure 1.1 situates Nigeria within the broader global landscape, highlighting the country in yellow 

against a grey-shaded world. It emphasises that Nigeriaôs geographic position in West Africa serves 

as a visual anchor for international stakeholders. This provides an understanding of Nigeriaôs location 

and its potential role in regional and global dynamics. 

 

Figure 1.1: Nigeria in Global Context 

Figure 1.2 provides a detailed view of Nigeriaôs internal administrative structure, outlining all 36 

states, with Lagos State highlighted in orange. It clearly delineates state boundaries and labels, 

https://africa.businessinsider.com/local/markets/nigeria-emerges-top-belt-and-road-beneficiary-with-china-backed-dollar246bn-grip/nh1wcr3
https://africa.businessinsider.com/local/markets/nigeria-emerges-top-belt-and-road-beneficiary-with-china-backed-dollar246bn-grip/nh1wcr3
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underscoring Lagosôs political and economic significance. This map is ideal for understanding 

Nigeria's federal structure and the strategic importance of Lagos within the national framework. 

 

Figure 1.2: Political Map of Nigeria 

Zooming into Lagos State, Figure 1.3 focuses on infrastructure planning, specifically the 7th Axial 

Road Alignment. The red line traces the proposed route, connecting key Local Government Areas 

such as Badagry, Ojo, Ikorodu, and Epe. It provides critical insight into regional connectivity, 

transport logistics, and urban expansion, making it a valuable tool for planners and developers. 

 

Figure 1.3: Lagos State with 7th Axial Road Alignment 

Figure 1.4 illustrates the spatial positioning and administrative boundaries of Ibeju-Lekki Local 

Government Area (LGA), a critical geographic unit within the southeastern corridor of Lagos State, 



54 

 

Nigeria. Highlighted in light blue, Ibeju-Lekki is bordered by Epe LGA to the northeast, the Atlantic 

Ocean (Bight of Benin) to the south, and Ogun State beyond the northern boundary of Lagos. 

Administratively, Ibeju-Lekki is the anchor for Lot 1 and Lot 2 of the 7th Axial Road. 

 

 

Figure 1.4: Ibeju-Lekki Local Government Area (LGA) in Lagos State 

 

Figure 1.5 provides a detailed spatial overview of the Lekki Peninsula, a rapidly evolving coastal 

corridor within Lagos State, Nigeria, and the broader Ibeju-LekkiïEpe axis. It delineates key 

administrative boundaries, hydrological features, and strategic infrastructure relevant to the 7th Axial 

Road ESIA. Figure 1.5 also highlights the alignment of the 7th Axial Road, which extends from 

Idasho through Odo Noforija to Epe, forming the backbone of Lots 1 and 2. Strategic assets such as 

the Lekki Deep Seaport, Lekki Free Trade Zone (LFTZ), and the Dangote Refinery are clearly labeled, 

underscoring the corridorôs role as a national industrial hub.  These developments contribute to 

cumulative environmental pressure and are central to the ESIAôs impact screening and mitigation 

planning. This spatial framework supports delineation of the Area of Influence (AoI), guides control-

point placement and informs the corridor-wide monitoring strategy outlined in Chapter 4. 
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Figure 1.5: 7th Axial Road in Lekki Peninsula and Ibeju-Lekki LGA 

1.2.2 Strategic Framework and Alignment of 7th Axial Road  

The Lagos 7th Axial Road (Lekki Port Access Road) serves as a strategic backbone for Nigeriaôs 

national integration and regional trade. The project focuses on establishing the critical first link 

connecting Lekkiôs industrial assets to the national network. 

Golden Triangle Integration: The road serves as the southern anchor of the "Golden Triangle" plan, 

a 30-year program to link Lagos, Kano, and Port Harcourt via an efficient ring road system first 

introduced by the Federal Ministry of Works in 2013. This 30-year programme was designed to create 

a faster, safer, and more efficient ring road system connecting Lagos, Kano, and Port Harcourt.  

Under President Bola Tinubuôs Renewed Hope Agenda, the Federal Ministry of Works, led by the 

Hon. Minister, Engr. David Umahi prioritises accelerated delivery, strict contractor monitoring, and 

federal-state collaboration to ensure immediate impact through a safer, more durable corridor. 

Together, the Golden Triangle and Renewed Hope Agenda form a continuum of Nigeriaôs ambition, 

from conceptual planning in 2013 to practical implementation in 2026, to strengthen domestic 

connectivity and enhance international trade competitiveness 

7th Axial Road aligns with Chinaôs Belt and Road Initiative (BRI) priorities by linking port-adjacent 

industrial zones with inland trade routes through international financing. Nigeria has emerged as a 

leading beneficiary of Chinaôs Belt and Road Initiative, with over USD 24.6 billion in infrastructure 

financing. The Lekki Port Access Road exemplifies the type of transport and logistics corridor that 

aligns with BRI priorities, linking industrial zones with ports and inland trade routes. By integrating 

international financing with domestic priorities, the project demonstrates Nigeriaôs ability to leverage 

global partnerships to deliver nationally significant infrastructure. 

With Trade and Economic Connectivity, the 7th Axial stands to position Nigeria as a West African 

logistics hub. It will also facilitate the movement of goods between global markets and landlocked 

countries like Niger, Mali, and Chad under the AfCFTA. 
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For Industrial Evacuation, the 7th Axial would serve as the primary function, providing seamless cargo 

evacuation from the Lekki Deep Sea Port (projected at 2.7 million TEUs annually) and the Dangote 

Refinery. 

The Expected Social and Environmental Impacts are expected to generate 30,000 direct jobs and 

100,000 indirect jobs in trade, logistics, and real estate. It is also expected to reduce travel time 

between Lekki and Ibadan by 40%, significantly improving access to healthcare and education. 

With regard to Green Logistics, by diverting freight from Lagos city centre, the road will reduce 

annual carbon emissions by 250,000 to 300,000 tons and lower fuel consumption per ton of cargo by 

15ï20%. 

The Funding Model includes implementation through Public-Private Partnerships (PPPs), specifically 

Build-Operate-Transfer (BOT) arrangements spanning 25 to 30 years. 

Toll revenue projections are estimated at 120ï 150 billion annually. Indirect returns are estimated 

at 80ï 100 billion annually, driven by increased tax revenues and real estate expansion. The Return 

on Investment is projected at 12% to 15% over a 15- to 20-year period. 

 

1.2.3 Project Description and Interconnectivity Logic  

The Lagos 7th Axial Road (Lekki Port Access Road) is designed as a primary north-south spine for 

the Lagos Megacity Region, serving as a critical bypass to alleviate urban congestion and link 

industrial hubs directly to the national highway network. The full 24.932 km corridor is divided into 

two distinct contract lots (Figure 1.6): 

¶ Lot 1 (The Focus of this ESIA Report): This 8.7 km section serves as the southern gateway. 

It begins at Idaso Village (near Lekki Deep Sea Port) and extends northward to the Lekki 

Peninsula. A defining feature of this lot is the construction of the 1# Lagoon Bridge, a 2,615 

m super-large structure crossing the Lekki Lagoon to provide a high-capacity link for heavy 

freight moving from the port and Dangote Refinery toward the interior. 

¶ Lot 2: This 16.232 km section continues from the lagoon crossing (CH8+700) and extends 

northward to Epe. This lot focuses on integrating the corridor with the regional highway 

network via flyovers and interchanges, specifically terminating at the EpeïIjebu Ode Road to 

facilitate seamless access to Ibadan and other northern hinterlands. 

By establishing this rapid corridor, the project transforms the Lekki industrial hub into a central node 

for West African logistics. It enables the efficient evacuation of cargoðprojected to reach 2.7 million 

TEUs annually at Lekki Portðensuring that goods reach national and landlocked regional markets 

(e.g., Niger, Chad, Mali) with significantly reduced transit times. 
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Figure 1.6: Proposed 7th Axial Route Alignment (Lot 1 & 2) 

 

A. Technical Specifications and Design Features 

Lot 1 is engineered as a Class A Expressway, optimised for a design speed of 100 km/h. The project 

is built to sustain heavy-duty industrial throughput with the following key features: 

Continuously Reinforced Concrete Pavement (CRCP - C40 Grade), selected for its durability under 

high-axle loads from port-related logistics. 

The Key Structures include a 2,615 m deck-on-pile Lagoon Bridge and fourteen (14) climate-resilient 

culverts, engineered to withstand 1/50ï1/100-year flood events, ensuring year-round operational 

reliability. 

B. Route Alignment and Spatial Integration 

The 8.7 km alignment of Lot 1 establishes a critical industrial corridor designed for heavy-duty 

logistics. 

¶ Origin: The route begins at Idaso Village on the Lekki Free Trade Zone Road. This location 

is situated off Section 2 of the Lagos-Calabar Coastal Highway, constructed by HITECH, and 

sits strategically between the Dangote Refinery and the Lekki Free Trade Zone (FTZ). To 

ensure clear administrative and operational boundaries, China Harbour Engineering Company 

(CHEC) is responsible for all works from chainage CH 0+900 northwards. HITECHôs scope 

encompasses all works from CH 0+900 southwards, including the connecting ramp and bridge 

infrastructure from which the 7th Axial Road takes off. 
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¶ Path: From this starting point, the road heads north through reserved vacant land between the 

refinery and the FTZ. It crosses the Lekki Lagoon between CH 6+165 and CH 8+620 via the 

super-large 1# Lagoon Bridge. 

¶ Terminus: This section terminates at CH 8+700 on the Lekki Peninsula, providing the 

primary connection to the regional road network. 

Lot 1 is a core component of regional urban planning, specifically aligning with the Ibeju-Lekki 

Model City Plan (2024ï2044) and the comprehensive master plans for Lekki and Epe. This 20-year 

vision for industrial and housing expansion integrates the 7th Axial Road as "backbone infrastructure" 

essential for regional connectivity rather than an isolated development. 

C. The Interconnectivity Logic (A Strategic National Jugular) 

The 7th Axial Road (Lot 1) is the strategic bridgehead where the global maritime economy meets the 

West African land-based trade corridor. It functions as the 'Strategic Jugular' of the region, serving as 

the indispensable link between the Lekki Deep Sea Port and the $700km Lagos-Calabar Coastal 

Highway. This 8.7 km segment ensures that the multi-billion-dollar investments in the Lekki FTZ and 

Dangote Refinery are not geographically isolated. Crucially, the road is engineered to interface with 

Section 2 of the Lagos-Calabar Coastal Highway at KM 47+474, providing a high-capacity 

evacuation route that bypasses metropolitan Lagos congestion. 

As shown in Box 1.1 and Appendix 1.1, the regional corridor cross-reference & linkage matrix 

establishes the formal alignment between Lot 1 of the 7th Axial Road and Section 2 of the Lagosï

Calabar Coastal Highway, demonstrating how geographic overlap reinforces scientific validity, 

cumulative impact analysis, and regulatory compliance. The cross-referencing confirms that Lot 1 is 

not an isolated project but part of a strategically integrated regional corridor. It validates baseline 

conditions, reinforces impact predictions, justifies mitigation measures, and strengthens compliance 

with both Nigerian regulatory and international lender requirementsðensuring a scientifically robust, 

socially responsible, and financially credible ESIA. 

 

 

Box 1.1: The Three Pillars of Interconnectivity Logic-The "Jugular" Effect of Lot 1 

 

¶ Pillar 1: Regional Integration (The KM 47+474 Connection) 

The 7th Axial Road serves as a vital link connecting the Lekki Port gate to the Lagos-Calabar 

Coastal Highway at KM 47+474 (as defined in Section 2 of the ESIA). This junction transforms 

the Lekki Peninsula from a coastal "dead-end" into a high-capacity distribution hub, allowing cargo 

to bypass metropolitan Lagos traffic and move directly toward the South-South and South-East 

economic blocs. Figure 1.7 details how the 7th Axial Road handles the "Modal Transition" pillar 

of the Interconnectivity Logic. 
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Proposal for the 7th Axial Road Interchange Logic with Lagos-Calabar Coastal Highway 

 

To ensure a clear administrative and operational boundary, CHEC is responsible for all works from 

CH 0+900 northwards, while HITECHôs scope encompasses all works from CH 0+900 

southwards, including the critical connecting ramp and bridge infrastructure. 

 

¶ Pillar 2: Industrial Throughput (The "Energy-Port" Spine) 

The road acts as the central spine for the Lekki Industrial Triangle. By synthesising the 

requirements of the Dangote Refinery and the Lekki FTZ, the road provides a dedicated corridor 

for heavy-duty logistics. This interconnectivity logic extends to national energy security, providing 

a reinforced and monitored path for high-pressure oil and gas pipelines that power the regionôs 

industrial growth. In other words, the corridor serves as a protected route for critical 

Dangote/NNPC pipelines, ensuring that national energy distribution and transport logistics are 

secure. 
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¶ Pillar 3: Modal Transition & Efficiency 

As the first stage of inland transit, the 7th Axial Road is engineered to match the high-performance 

standards of the Coastal Highway. Utilizing Continuously Reinforced Concrete Pavement (CRCP) 

and the advanced Lekki Port Interchange design (Appendix 3.1), the project ensures a seamless 

transition for 30-ton axle loads. This technical alignment prevents bottlenecks, ensuring that the 

Portôs $ 1.2 million TEU annual capacity can be evacuated efficiently onto the national grid. 

 

The 7th Axial Road functions as the "Regional Jugular"ðthe point of highest pressure and value in Nigeria's coastal 

logistics chain. Its role ensures that the Lagos-Calabar Coastal Highway functions as a true economic corridor rather 

than a disconnected series of coastal roads. 

 

Appendix 3.1 provides the technical and operational justification for the Lekki Port Interchange as the critical pressure-

release valve connecting the maritime economy to Nigeria's land-based trade corridor. The design ensures seamless 

modal transition between port operations and national highway logistics, meeting lender requirements for efficiency, 

durability, and security. 

 

1.3 Project Delivery and Key Entities 

Awarded under Contract Nos. 8863 (Lot 1) and 8864 (Lot 2) to China Harbour Engineering 

Construction (Nig) Ltd (CHEC), with Advanced Engineering Company (AEC) serving as supervising 

consultant, the project is overseen by the Engineerôs Representative, Engr. Oyeneye Damola K. 

The delivery of the 7th Axial Road is underpinned by a coordinated, multi-institutional governance 

framework designed to ensure technical quality, regulatory compliance, and environmental and social 

sustainability: 

¶ Federal Ministry of Works (FMW): Acts as the project proponent, providing strategic 

oversight, policy alignment, and coordination with federal regulatory institutions. 

¶ Lagos State Government: Facilitates land acquisition processes, interfaces with host 

communities, and ensures consistency with state-level planning and development 

frameworks. 

¶ China Harbour Engineering Company Limited (CHEC): Serves as the EPC+F contractor, 

responsible for detailed design, construction execution, environmental and social management 

at the site level, and financing arrangements. 

¶ Natural Eco Capital (NEC) and MAISA: Provide independent environmental and social 

consultancy services, including ESIA preparation, RAP development, stakeholder 

engagement support, and monitoring frameworks. 

 

1.4 ESIA Rationale, Focus, and Framework 

This section outlines the necessity, specific focus, and governing framework of the Environmental 

and Social Impact Assessment (ESIA) for the 7th Axial Road. 
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1.4.1 Rationale and Focus of the ESIA 

While the whole project encompasses both Lots 1 and 2, this ESIA report is specifically scoped to Lot 

1 (CH 0+000 ï CH 8+700).  Lot 1 contains the project's defining features: the 2,615 m Lagoon 

Bridge, direct interfaces with the Lekki Deep Sea Port and Dangote Refinery, and interactions with 

vulnerable shoreline communities. 

The ESIA for Lot 1 is essential due to the following critical considerations: 

¶ The lagoon crossing requires meticulous management to preserve hydrological connectivity, 

protect fisheries-based livelihoods, and maintain aquatic ecosystems. Furthermore, climate-

resilient design for bridges and culverts requires robust baseline hydrological data from the 

ESIA. 

¶ Communities at Idasho, Odo Noforija, and along the lagoon face potential economic 

displacement. When integrated with a Resettlement Action Plan (RAP), the ESIA is an 

essential tool for identifying affected persons, quantifying impacts, and designing fair 

compensation and livelihood restoration programs. 

¶ As the direct evacuation route for the port and refinery, the corridor concentrates risks related 

to hazardous materials transport, heavy vehicle traffic, and emergency response. The ESIA 

ensures these risks are systematically assessed and managed in line with international 

community health and safety standards. 

¶ The corridor's role as the spine for Nigeriaôs premier industrial hub necessitates a governance 

framework to manage the combined effects with other major developments (e.g., the refinery, 

port). The ESIA establishes the mechanisms for inter-agency coordination and monitoring. 

Consequently, this ESIA is not optional; it is a fundamental requirement. It provides the scientific 

baseline, socio-economic profile, safeguard commitments, and governance framework needed to 

manage impacts responsibly, ensure regulatory and lender compliance, and secure sustainable 

outcomes. 

1.4.2 ESIA Framework 

Both statutory and international finance requirements drive the preparation of this ESIA. 

Domestically, it is mandated by Nigeriaôs Environmental Impact Assessment Act (Cap E12 LFN 

2004). Internationally, the assessment aligns with the IFC Performance Standards (PS1-PS8), 

the Equator Principles IV, and relevant World Bank Group Environmental, Health and Safety (EHS) 

Guidelines. These frameworks collectively emphasise risk-based assessment, proactive stakeholder 

engagement, the application of the mitigation hierarchy (avoid, minimise, restore, offset), and 

adaptive management throughout the project lifecycle. 

 

Aim and Objectives 

The primary aim of the ESIA is to ensure the 7th Axial Road is planned, constructed, and operated in 

an environmentally sound, socially responsible, and economically sustainable manner. 

Specific objectives are to: 
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¶ Establish robust baseline environmental and social conditions within the projectôs Area of 

Influence (AoI). 

¶ Identify and evaluate potential positive and negative impacts across all project phases 

(construction, operation, decommissioning). 

¶ Conduct Stakeholder Engagement to ensure that the concerns of all affected persons are heard 

and integrated into the project design and make informed decision-making by regulators, 

financiers, and project stakeholders. 

¶ Design practicable mitigation, enhancement, and monitoring measures. 

¶ Ensure compliance with all applicable Nigerian laws and international safeguard standards. 

¶ Create a Management Plan (ESMP) to develop a comprehensive Environmental and Social 

Management Plan to guide implementation. 

 

Scope of the Assessment 

The ESIA covers a comprehensive range of environmental and social receptors within the Lot 1 Area 

of Influence, including: 

¶ Physical Environment: Climate, air quality, noise and vibration, geology, soils, and 

surface/groundwater hydrology. 

¶ Biological Environment: Terrestrial and aquatic flora and fauna, critical habitats, biodiversity, 

and ecosystem services. 

¶ Socio-economic Environment: Land use, livelihoods, community health and safety, gender 

dynamics, cultural heritage, and demographic profiles. Given the limited number of Project 

Affected Persons (12 claimants) and the nature of the impact being primarily the loss of 

unregistered crops and trees, a full Resettlement Action Plan (RAP) was not required; instead, 

a compensation matrix derived from a professional valuation, coupled with livelihood 

restoration support where applicable, has been developed and integrated into this ESIA report. 

¶ Infrastructure and Cumulative Impacts: Interactions with existing and planned developments 

within the Lekki corridor to assess combined effects. 

The assessment is bounded by: 

¶ Geographical Scope: The study area comprises the alignment of Section 1 (Lot 1) and its 

surrounding Area of Influence (AoI). 

¶ Temporal Scope: The assessment evaluates impacts across all project phases: Pre-

construction, Construction, Operation, and Decommissioning. 

1.4.3 Approach and Methodology 

The approach for the Lagos 7th Axial Road (Lekki Port Access Road was developed to ensure that 

field investigations reflected the full range of seasonal, environmental, and socio-economic 

conditions along the 8.7 km project corridor. Multi-year and multi-season surveys were undertaken 
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to capture both dry and wet-season dynamics, providing a comprehensive and reliable evidence base 

for this ESIA. 

 

Scope of Studies 

The studies undertaken for the ESIA within the Area of Influence (AOL) covered the following 

components: 

¶ Corridor Alignment Options: Comparative assessment of western, eastern, and central 

alignments near Epe. 

¶ Geotechnical and Geological Surveys: Subsurface investigations, including 10 SPT 

boreholes and 4 CPT holes, to determine soil stability and bearing capacity for the 2,615m 

Lagoon Bridge. 

¶ Traffic and Logistics Studies: Seasonal traffic counts and freight flow assessments 

specifically for Lekki Deep Sea Port and Dangote Refinery traffic. 

¶ Hydrological and Environmental Studies: Analysis of Lagoon water quality, flood risk, and 

impacts on tropical rainforest vegetation. 

¶ Social and Community Studies: Demographic surveys, livelihood assessments for 

communities like Idaso, and cultural heritage mapping. 

¶ Policy and Planning Integration: Alignment with the Ibeju-Lekki Model City Plan, national 

highway standards, and international frameworks. 

Methodology 

The methodology combined technical fieldwork, analytical assessments, and stakeholder 

engagement: 

¶ Scoping: Definition of the geographic boundaries from Idasho to the Lekki Peninsula 

(CH0+000ïCH8+700). 

¶ Baseline Data Collection: Field surveys covering air quality, lagoon water resources, 

biodiversity, and land use. 

¶ Impact Assessment: Identification of direct, indirect, and cumulative impacts with explicit 

consideration of the tropical rainforest climate. 

¶ Mitigation Planning: Development of measures to avoid or minimise impacts, such as 

utilising reserved vacant land between industrial sites. 

¶ Stakeholder Engagement: Ongoing consultations with communities and government bodies 

based on MOUs signed in 2019 and 2023. 

¶ Monitoring and Oversight: Establishment of mechanisms to support adaptive management 

during the 36-month construction period. 

Research Periods 

To ensure full seasonal representation, research was conducted in six primary stages: 

¶ First Stage (Sept 2017 ï June 2018): Initial corridor studies and three site investigations 

covering late rainy and early dry seasons. 
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¶ Second Stage (Oct ï Nov 2018): Supplementary surveys during the rainyïdry transition to 

refine the route north from the Lekki Port exit. 

¶ Third Stage (Jan ï Oct 2019): Comparative analysis of alignment options and seasonal 

traffic surveys. 

¶ Fourth Stage (2020 ï 2021): Geological surveys across seasons to finalize technical 

standards for the Grade A freeway. 

¶ Fifth Stage (Jan 2022 ï Apr 2024): Completion of geotechnical reports, pre-feasibility 

studies, and design drawings incorporating seasonal constraints. 

¶ Sixth Stage (Oct 2025 ï Jan 2026): Dedicated seasonal fieldwork: 

o Oct ï Nov 2025: Late rainy season surveys capturing peak groundwater levels (up to 

5.08m LAT) and flood risks. 

o Dec 2025: Dry-season investigations focusing on dust emissions and peak logistics 

traffic. 

o Jan 2026: Early dry-season assessments of soil stability and community adaptation to 

reduced water levels. 

Quality Assurance and Quality Control 

Procedures ensured consistency and accuracy: 

¶ Laboratory QA/QC: Testing of construction materials, including laterite gravel (CBR 16ï

27) and lagoon sand. 

¶ GIS-based Verification: Use of 12.5m DEM data and Google satellite imagery for spatial 

accuracy. 

¶ AI Use: Algorithms supported the harmonisation of multi-format datasets into a consistent 

GIS framework (Box 1.2) . 

Risk Management 

Risk Mitigation Approach 

1.  Use of parallel teams and cluster-based workflow for 36-month delivery. 

2.  Flexible scheduling to account for heavy rainfall (1838mm annual average). 

3.  
Early and continuous engagement with PAP communities in Idasho and the surrounding 

areas. 

4.  Pre-submission alignment with the Federal Ministry of Works and MOUs. 

5.  Identification of marshes and deep soft soil layers (3ï8m) for specialised treatment. 

 Box 1.2: Use of Artificial Intelligence and Analytical Support Tools 

To enhance the robustness and efficiency of this assessment, artificial intelligence (AI) and machine 

learning (ML) tools were employed in a supportive capacity under strict expert supervision. Their 

application included: 
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¶ Data Integration & Management: AI algorithms assisted in harmonising large, multi-

format datasets from field surveys, remote sensing, and historical records into a consistent 

GIS framework. 

¶ Pattern Recognition & Analysis: ML models were used to identify trends and correlations 

within environmental and traffic data, helping to inform impact predictions. 

¶ Scenario Modelling: Computational models supported the testing of alternative project 

designs and climate scenarios. 

¶ Documentation Support: Natural Language Processing (NLP) tools aided in organising 

technical information and drafting clear, consistent narrative sections. 

Ethical Framework & Oversight 

The use of AI adhered to principles of transparency, data integrity, and accountability. All data 

inputs were sourced from credible, referenced databases. Crucially, AI served strictly as an 

analytical and drafting aid. Every output, model result, and drafted passage was meticulously 

reviewed, validated, and interpreted by the lead environmental and social specialists. Final impact 

significance determinations, mitigation measures, and professional conclusions are the product of 

expert judgment, with AI functioning as a tool to inform that judgment. This human-in-the-loop 

validation process ensures the scientific integrity and professional accountability of this ESIA. 

 

 

Corridor Integration and Cross-Referencing 

Lot 1 of the 7th Axial Road (CH0+000ïCH8+700) overlaps spatially with Section 2 of the Lagosï

Calabar Highway (KM47+474ïKM103+), traversing the same ecological and socio-economic 

corridor. This overlap provides a validated reference point for strengthening Lot 1ôs ESIA, since 

FMEnv has already approved Section 2ôs ESIA. 

Both projects overlap between 6Á25ǋNï6Á45ǋN and 3Á35ǋEï4Á10ǋE, confirming shared hydrological 

receptors (wetlands, aquifers), ecological receptors (mangroves, migratory bird habitats), and socio-

economic receptors (settlements, livelihood zones) (Box 1.2). 

Validates Lot 1ôs Area of Influence (AoI) and confirms that receptors are regionally significant, 

embedding Lot 1 within a corridor-wide sustainability context. 

Box 1.3: Cross-reference to Section 2 of the LagosïCalabar Highway and Lot 1 ESIA.  

The overlap between the two projects enables direct cross-referencing of hydrological, biodiversity, socio-

economic, cultural heritage, and engineering data, thereby reinforcing the scientific validity of Lot 1ôs baseline and 

cumulative impact analysis. 

In terms of hydrology and water quality, Section 2ôs sampling at Mahin Creek and Lekki Lagoon validates Lot 

1ôs flood risk zones and aquifer vulnerability modelling, ensuring regional consistency in hydrological assessments. 

For biodiversity, species inventories such as the Nile crocodile, Little Egret, and mangrove associates reinforce 

Lot 1ôs ecological baseline and support the development of a Biodiversity Action Plan (BAP). On the socio-

economic front, the engagement of shared Project Affected Person (PAP) communities ð Idasho, Iraye, and Odo 
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Noforija ð validates Lot 1ôs RAP census and strengthens livelihood restoration planning, including GBV/SEA/SH 

action measures. Similarly, Section 2ôs mapping of shrines and sacred groves confirms overlapping cultural heritage 

risk zones, supporting Lot 1ôs chance finds protocol and ensuring regionally consistent heritage management. 

Section 2ôs traffic counts and congestion modelling provide comparative datasets that strengthen Lot 1ôs transport 

impact assessment, while recorded air and noise quality exceedances validate Lot 1ôs baseline and justify the 

inclusion of acoustic barriers and dust suppression measures. Both projectsô closeness to the Dangote Refinery, 

Lekki Port, and Free Trade Zone underscores shared industrial pressures and supports Lot 1ôs cumulative impact 

assessment.  Furthermore, the climate-resilient drainage and lagoon-crossing designs in Section 2 provide 

engineering benchmarks for Lot 1ôs infrastructure, ensuring harmonised flood-mitigation strategies. Finally, 

Section 2ôs monitoring framework, which includes indicators for hydrology, biodiversity, RAP, GBV, and safety, 

aligns closely with Lot 1ôs ESMP, ensuring corridor-wide consistency in monitoring and reporting. 

The strategic value of cross-referencing Section 2 lies in four key dimensions. First, regulatory credibility is 

enhanced because FMEnvôs approval of Section 2 lends weight to the shared datasets. Second, scientific validity is 

reinforced by geographic overlap, which confirms the relevance of hydrological, biodiversity, and socioeconomic 

findings to Lot 1. Third, cumulative impact alignment is demonstrated by embedding Lot 1 within a corridor-wide 

sustainability framework, thereby strengthening compliance with IFC Performance Standard 3 and lender 

safeguards. Finally, lender confidence is increased because positioning Lot 1 within a regional framework enhances 

transparency, reduces perceived risk, and supports financing approvals. 

 

1.5 Guiding Principles 

The environmental and social assessment for the project is guided by core principles that ensure 

potential risks and impacts are identified early and managed systematically throughout the project 

lifecycle. Central to this approach is the application of the mitigation hierarchy, which prioritises the 

avoidance of adverse environmental and social impacts wherever practicable, followed by 

minimisation through design and operational controls, restoration of affected livelihoods and 

environments, and the application of offsets only where residual impacts cannot be otherwise 

addressed. 

The assessment is further informed by the precautionary principle, whereby preventive and protective 

measures are adopted in situations of scientific uncertainty to avoid serious or irreversible harm to 

communities and ecosystems. Meaningful engagement with affected stakeholders is embedded 

through Free, Prior, and Informed Consultation (FPIC), ensuring that communities are adequately 

informed, consulted in culturally appropriate ways, and provided opportunities to influence project 

decisions. Gender equality and social inclusion considerations are integrated across all stages of the 

assessment to address differential impacts on women, youth, older adults, and other vulnerable or 

marginalised groups, while promoting equitable access to project benefits. Adaptive management 

underpins implementation, enabling refinement of mitigation measures, management plans, and 

monitoring frameworks in response to changing conditions, stakeholder feedback, and monitoring 

outcomes. 

 

 

 

Table 1.1 Application of Guiding Principles 
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Guiding Principle  Description and Application 

Mitigation Hierarchy  Sequential approach to impact management prioritising 

avoidance, minimisation, restoration, and offsetting of residual 

impacts. 

Precautionary Principle  Adoption of preventive measures in the absence of full scientific 

certainty to avoid irreversible harm. 

Free, Prior, and Informed 

Consultation (FPIC) 

 Ensures early, inclusive, and culturally appropriate engagement 

with affected communities throughout the project lifecycle. 

Gender and Social 

Inclusion 

 Integrates the needs and perspectives of women, vulnerable 

groups, and marginalised populations into project planning and 

mitigation. 

Adaptive Management  Enables continuous improvement of mitigation measures based on 

monitoring results and stakeholder feedback. 

 

1.6 Policy, Legal, and Institutional Framework  

The Lagos 7th Axial Road ESIA is anchored in a dual-compliance approach that integrates national 

frameworks and international safeguard standards. 

¶ National frameworks provide the legal baseline for environmental and social assessment in 

Nigeria. These include statutory instruments such as the Environmental Impact Assessment 

(EIA) Act (2004), the mandates of the Federal Ministry of Environment (FMEnv), the 

National Environmental Standards and Regulations Enforcement Agency (NESREA), and 

state-level oversight by the Lagos State Environmental Protection Agency (LASEPA). 

Together, they establish binding thresholds for air quality, noise, effluent discharge, 

occupational safety, and climate resilience. 

¶ International frameworks set higher safeguard standards, particularly for projects financed 

by Multilateral Development Banks (MDBs) such as the World Bank, International Finance 

Corporation (IFC), and African Development Bank (AfDB). These frameworks encompass 

the IFC Performance Standards (PS1ïPS8), the World Bank Environmental, Health and 

Safety (EHS) Guidelines, and the Equator Principles IV, ensuring that global best practices in 

risk management, resettlement, biodiversity conservation, and stakeholder engagement are 

fully integrated. 

Nigeriaôs participation in the Belt and Road Initiative (BRI) provides a macroeconomic and 

geopolitical context for infrastructure development, including transport corridors supported by 

Chinese financing. 
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This dual compliance ensures that the ESIA is prepared in accordance with both Nigerian law and the 

requirements of the international lender. This harmonised approach ensures the project is legally 

defensible in Nigeria while meeting MDBs' and commercial lenders' due diligence expectations. 

By embedding both national and international frameworks, the ESIA strengthens project credibility, 

ensures environmental and social sustainability, and facilitates access to international financing. This 

dual alignment positions the Lagos 7th Axial Road as a flagship project that meets the highest 

standards of compliance and transparency. 

Specifically, below is a comprehensive framework that integrates legal, institutional, social, health & 

safety, and sectoral responsibilities into one cohesive structure. 

1.6.1 Institutional Framework 

The governance of the 7th Axial Road project is anchored in a multi-layered institutional structure 

that spans federal, state, local, sector-specific, and international entities. Each plays a distinct role in 

ensuring that the project is environmentally sustainable, socially responsible, and legally compliant. 

 

A. Federal Institutions 

¶ Federal Ministry of Environment (FMEnv): Reviews and approves ESIA, issues permits, and 

monitors compliance. 

¶ National Environmental Standards and Regulations Enforcement Agency (NESREA): 

Enforces national environmental standards (air, effluent, noise, waste). 

¶ Federal Ministry of Works (FMW): Project proponent; oversees planning, design, and delivery 

of federal highway network. 

¶ Federal Ministry of Transport: Aligns project with national transport policies and multimodal 

integration. 

¶ Federal Road Safety Corps (FRSC): Ensures traffic safety during construction and operation. 

¶ Nigeria Railway Corporation: Coordinates roadïrail freight integration. 

B. State Institutions (Lagos State) 

¶ Ministry of Environment and Water Resources: Oversees environmental compliance at the 

state level. 

¶ Lagos State Environmental Protection Agency (LASEPA): Enforces state environmental laws 

on pollution, noise, and water quality. 

¶ Ministry of Physical Planning and Urban Development: Grants planning approvals and 

ensures alignment with the Lagos Masterplan. 

¶ Ministry of Transportation: Oversees traffic management and urban mobility planning. 

C. Local Government Institutions 

¶ Host LGAs (Ibeju-Lekki, Epe, environs): First point of contact for Project Affected Persons 

(PAPs); manage local engagement, waste management, and enforcement of byelaws. 
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D. Sector-Specific Institutions 

¶ FRSC: Traffic safety enforcement. 

¶ Nigeria Railway Corporation: Roadïrail synergy. 

¶ Emergency Services: Accident response and community safety. 

E. Development Partners & Lenders (MDBs) 

¶ Multilateral Development Banks (World Bank, AfDB): Require compliance with safeguard 

policies (World Bank ESF, AfDB ISS, Equator Principles IV). 

¶ Commercial Lenders (Standard Chartered, Afreximbank): Impose ESG frameworks, risk 

rating, and monitoring requirements. 

 

F. Project Implementor 

¶ China Harbour Engineering Company (CHEC): EPC+F contractor; bound by Nigerian 

law, Chinese environmental/social legislation, and lender ESG standards. 

 

1.6.2 Legal and Policy Framework 

1.6.2.1 Environmental Related Framework 

A. National Legal Framework 

¶ Constitution (1999): Guarantees property rights; mandates fair compensation. 

¶ Land Use Act (CAP L5 LFN 2004): Governs land acquisition and compensation. 

¶ Environmental Impact Assessment (EIA) Act (CAP E12 LFN 2004): Requires ESIA for major 

projects; mandates public participation. This is the primary instrument guiding this ESIA and 

the project  

¶ EIA Procedures and Charges Regulations (2021) ï This project adheres to the updated fee 

structures, categorisation (Category 1), and public disclosure timelines mandated by the 

Federal Ministry of Environment. 

¶ NESREA Act (2007): Establishes NESREAôs authority for environmental regulation. 

¶ Climate Change Act (2021): Mandates climate resilience integration. 

¶ Waste Management Regulations: Standards for solid and hazardous waste handling. 

¶ National Policy on the Environment (1989, revised 1999 & 2017): Provides coordination 

mechanisms for sustainable growth. 

¶ National Policy on Climate Change (2013): Strengthens adaptation and mitigation measures, 

with emphasis on vulnerable groups. 

B. State Legal Framework (Lagos State) 
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¶ Lagos State Harmonised Environmental Management and Protection Law (2017): Provides 

the overarching framework for pollution control, environmental protection, and enforcement. 

¶ LASEPA Environmental Pollution Control Regulations (2017): Establishes standards for air 

emissions, effluent discharge, noise levels, and environmental monitoring. 

¶ Lagos State Waste Management Authority (LAWMA) Guidelines: Requirements for solid 

waste collection, transportation, and disposal, including construction and demolition waste. 

¶ Lagos State Water Regulatory Commission Standards: Regulations governing water 

abstraction, effluent discharge, and protection of water resources, including the Lekki Lagoon. 

¶ Lagos State Physical Planning Permit Requirements: Mandatory approvals for right-of-way, 

setbacks, and land use compliance under the Lagos State Urban and Regional Planning and 

Development Law (2010). 

¶ Lagos State Urban and Regional Planning and Development Law (2010): Governs land use 

planning, development control, and permitting processes. 

 

C. Chinese Legal Framework (CHEC Obligations) 

¶ Environmental Protection Law of the PRC (2014, amended 2020). 

¶ Environmental Impact Assessment Law (2003, amended 2018). 

¶ Draft Ecological and Environmental Code (2025). 

¶ Climate Change Policies (Paris-aligned). 

¶ Labour and Social Protection Laws (ILO conventions, Chinaôs Labour Law). 

¶ Green Development Guidelines for Overseas Investment (2021) ï In alignment with the 

project contractor's (CHEC) international standards for the 'Green Belt and Road' initiative. 

D. Lenders ESG Framework 

¶  Standard Chartered Bank: 

o Equator Principles IV 

o IFC Performance Standards 

o World Bank Group EHS Guidelines 

o Sector position statements 

o Rigorous due diligence and monitoring 

¶ Afreximbank: 

o ESG Navigator (Fitch Ratings) 

o Sustainability integration (COP30, 2025 ESG report) 

o SDG alignment (SDG 7, 9, 13) 

o Internationally recognized safeguards 
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1.6.2.2 Social-Related Framework 

¶ Resettlement Action Plan (RAP): Based on the Nigerian Constitution and Land Use Act; 

expanded to IFC PS5 (livelihood restoration). 

¶ Free, Prior, and Informed Consultation (FPIC): Ensures culturally appropriate engagement 

with communities. 

¶ Gender & Social Inclusion: Integrates perspectives of women, youth, the elderly, and 

marginalised groups. 

¶ Grievance Mechanisms: Accessible channels for PAPs to raise concerns. 

¶ Cultural Heritage: IFC PS8 requires chance finds procedures and heritage management. 

¶ Human Rights Standards: UDHR, CEDAW, ILO Core Labour Standards. 

1.6.2.3 Health and Safety Framework 

¶ National Factories Act & OHS Policy: Establish minimum workplace safety standards. 

¶ ILO Conventions (Nos. 155 & 167): Occupational health and construction safety. 

¶ IFC PS2 & PS4: Require safe working conditions and community health/safety measures. 

¶ World Bank EHS Guidelines: Provide technical benchmarks for OHS and emergency 

response. 

¶ CHEC OHS Systems: Daily safety briefings, PPE, risk assessments, emergency response 

plans. 

¶ FRSC & Emergency Services: Traffic safety, accident response, and community protection. 

1.6.2.4 International Standard 

¶ IFC Performance Standards (PS1ïPS8): Triggered (PS7 potentially applicable). 

¶ World Bank Group EHS Guidelines: Pollution control, OHS, community safety. 

¶ ILO Conventions: Worker rights and safety. 

¶ SDGs: Alignment with SDG 7 (Energy), SDG 9 (Infrastructure), SDG 11 (Sustainable Cities), 

SDG 13 (Climate Action). 

1.6.3 National and International Framework for ESIA Compliance  

As mentioned above, the Lagos 7th Axial Road ESIA is anchored in a dual-compliance approach that 

integrates national frameworks and international safeguard standards outlined in Table 1.2. Table 1.2 

also shows how each framework translates into project-specific obligations and outcomes. 

 

Table 1.2: ESIA Guiding Frameworks, Parameters, and Project Implications 
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Area National 

Frameworks / 

Policies 

International 

Frameworks / 

Standards 

Key Roles / 

Objectives / 

Alignment 

Implications for the 

Project 

Guiding 

Parameters 

for ESIA 

Preparation 

- Environmental 

Impact 

Assessment Act 

(1992, amended 

2004) 

- National EIA 

Procedural 

Guidelines 

(1994) 

- Climate 

Change Act 

(2021) 

- National 

Policy on the 

Environment 

(1989, revised 

1999 & 2017) 

- IFC 

Performance 

Standards 

- World Bank 

EHS Guidelines 

- Equator 

Principles 

ESIA preparation 

ensures compliance 

with Nigerian law 

and global safeguard 

standards. 

Parameters include 

policy alignment, 

Prioritisation of key 

issues, expert 

involvement, public 

consultation, 

decision-oriented 

data, mitigation 

strategies, and 

accessible reporting. 

Requires a legally 

defensible, 

bankable dual-

compliance ESIA 

in Nigeria. Ensures 

robust stakeholder 

consultation, 

climate resilience 

integration, and 

transparent 

disclosure. 

Institutional 

Framework 

- FMEnv 

- NESREA 

- Lagos State 

Ministry of 

Environment & 

Water 

Resources 

- LASEPA 

- Lagos State 

Ministry of 

Physical 

Planning & 

Urban 

Development 

- LGAs 

- Federal 

Ministry of 

Works 

- FRSC 

- NRC 

- World Bank 

ESF 

- IFC 

Performance 

Standards 

- AfDB ISS 

- Equator 

Principles 

Nigerian institutions 

enforce local laws 

and planning. MDBs 

require compliance 

with their safeguard 

policies for 

financing. 

The project must 

coordinate across 

federal, state, and 

local agencies 

while satisfying 

MDB oversight. 

Institutional 

complexity 

requires strong 

governance and 

reporting 

mechanisms. 
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Area National 

Frameworks / 

Policies 

International 

Frameworks / 

Standards 

Key Roles / 

Objectives / 

Alignment 

Implications for the 

Project 

Climate and 

Environment 

- National 

Policy on 

Climate Change 

(2013) 

- Climate 

Change Act 

(2021) 

- Nigeriaôs LT-

LEDS (Vision 

2050) 

- National 

Environmental 

Regulations 

(Air, Noise, 

Water, Soil, 

Flood Control) 

- Paris 

Agreement 

- IPCC 

Guidelines 

- UNFCCC 

Nigeriaôs LT-LEDS 

aligns with Paris 

Agreement 

commitments. 

National regulations 

integrate with global 

climate and 

environmental 

standards. 

The project must 

conduct GHG 

inventories, adopt 

low-emission 

construction 

practices, and 

integrate climate 

adaptation 

measures 

(shoreline 

protection, flood 

risk management). 

Social and 

Gender 

- National 

Gender Policy 

(2021) 

- Violence 

Against Persons 

Act (2015) 

- Labour Act 

(2004) 

- Minimum 

Wage Act 

(2019) 

- Trade Unions 

Act (2005) 

- Employment 

Laws (2023) 

- IFC PS2 

(Labour) 

- IFC PS4 

(Community 

Health & 

Safety) 

- UN SDGs 

Nigerian protections 

on gender equality, 

labour rights, and 

violence prevention 

align with IFC and 

UN standards. 

Requires gender-

inclusive 

employment, fair 

labour practices, 

and community 

health safeguards. 

Must integrate 

gender action plans 

and grievance 

mechanisms. 

Occupational 

Safety and 

Health 

- National OSH 

Policy (2021) 

- Factories Act 

(2004) 

- Employment 

Laws (2023) 

- World Bank 

EHS Guidelines 

(Occupational 

Health & 

Safety) 

Nigerian OSH laws 

harmonise with 

global workplace 

safety standards. 

Project must 

implement a 

comprehensive 

OHS Plan, 

including worker 

training, PPE 
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Area National 

Frameworks / 

Policies 

International 

Frameworks / 

Standards 

Key Roles / 

Objectives / 

Alignment 

Implications for the 

Project 

provision, and 

emergency 

response systems. 

Waste and 

Pollution 

Control 

- National Solid 

Waste Policy 

(2022) 

- Hazardous 

Waste 

Regulations 

(1991) 

- Effluent 

Limitation 

Regulation 

(1991) 

- Sanitation & 

Waste Control 

Regulations 

(2009) 

- Construction 

Sector 

Regulations 

(2011) 

- Ozone Layer 

Protection 

Regulations 

(2009) 

- Harmful Waste 

Act (2004) 

- IFC PS3 

(Pollution 

Prevention) 

- World Bank 

EHS Guidelines 

Nigerian laws 

provide a baseline; 

IFC and World Bank 

require stricter 

monitoring and 

reporting. 

Project must adopt 

advanced waste 

management 

systems, minimize 

effluent discharge, 

and ensure 

pollution 

prevention 

technologies are in 

place. 

Water and 

Natural 

Resources 

- Water 

Resources Act 

(2004) 

- Groundwater 

& Surface Water 

Regulations 

(2011) 

- Soil Erosion & 

Flood Control 

Regulations 

- IFC PS6 

(Biodiversity) 

- Convention on 

Biological 

Diversity 

(CBD) 

Nigerian water and 

biodiversity laws 

align with IFC and 

CBD standards. 

Project must 

safeguard lagoon 

ecology, 

mangroves, and 

fisheries habitats, 

and implement 

biodiversity offsets 

where impacts are 

unavoidable. 
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Area National 

Frameworks / 

Policies 

International 

Frameworks / 

Standards 

Key Roles / 

Objectives / 

Alignment 

Implications for the 

Project 

(2011) 

- Endangered 

Species Act 

(2004, amended 

2016) 

Land and 

Resettlement 

- Land Use Act 

(2004) 

- Local 

Government 

bye-laws 

- IFC PS5 

(Resettlement) 

Nigerian land laws 

must integrate IFC 

resettlement 

safeguards. 

Requires a 

Resettlement 

Action Plan (RAP) 

with livelihood 

restoration, fair 

compensation, and 

community 

engagement. 

Social 

Protection 

Programs 

- NASSCO 

- NCTP 

- HGSFHP 

- COPE 

- SURE-P 

- National 

Social 

Protection 

Policy 

- IFC PS1 (Risk 

Management) 

- World Bank 

ESF 

National safety nets 

complement MDB 

requirements for 

vulnerable groups. 

Project must 

identify vulnerable 

households, 

integrate social 

safety nets, and 

ensure inclusive 

benefit-sharing. 

Sector-

Related 

Policies 

(Transport & 

Maritime) 

- Federal 

Ministry of 

Transport 

- NITT 

- NRC 

- Admiralty 

Jurisdiction Act 

- Cabotage Act 

- Merchant 

Shipping Act 

- NIMASA Act 

- IFC PS4 

(Community 

Safety) 

- IMO 

Conventions: 

SOLAS, 

MARPOL 

Nigerian transport 

and maritime laws 

align with 

international 

conventions. 

Project must ensure 

marine safety 

compliance, 

integrate shipping 

and port 

considerations, and 

adopt Blue 

Economy 

principles for 

lagoon and coastal 

resilience. 

 

Nigeria, International, and Chinese Frameworks 
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Chinaôs environmental and social safeguard regime offers valuable comparative lessons that can 

strengthen the Lagos 7th Axial Road ESIA. Its Environmental Impact Assessment Law emphasises 

early screening and accountability, a principle the proposed project adopts to ensure proactive risk 

management. Chinaôs climate neutrality target for 2060 underscores the importance of embedding 

long-term resilience into project planning, aligning with Nigeriaôs Climate Change Act and the Paris 

Agreement. 

The Biodiversity Action Plan in China mirrors global commitments under SDG 14 and IFC 

Performance Standard 6, reinforcing the need for marine ecosystem safeguards in sensitive areas such 

as the Lekki Lagoon. Similarly, Land Administration reforms provide a model for fair resettlement 

and livelihood restoration, complementing Nigeriaôs Land Use Act and IFC PS5 requirements. 

Chinaôs Occupational Safety Law, which imposes personal liability on employers, highlights the 

importance of strong governance in worker protection and can elevate Nigeriaôs occupational health 

and safety practices. Finally, Chinaôs pollution control laws, built on prevention-first principles, offer 

a benchmark for Nigeria to strengthen compliance and adopt advanced pollution prevention 

technologies. 

By integrating Nigerian, international, and Chinese frameworks into a single matrix, the Lagos 7th 

Axial Road ESIA positions itself at the intersection of national compliance, global best practice, and 

comparative benchmarks from one of the worldôs largest infrastructure economies. This consolidated 

perspective enhances sustainability, ensures transparency, and strengthens project credibility, 

ultimately facilitating access to international financing. 

Table 1.3 presents a structured matrix that integrates the most relevant Chinese environmental and 

social safeguard laws and their implications for large infrastructure projects such as the Lagos 7th 

Axial Road ESIA. This complements the Nigerian and international frameworks already outlined in 

Table 1.2, showing how Chinaôs approach compares and what lessons can be drawn. 

Table 1.3: Relevant Chinese Laws and Project Implications 

Area Chinese Laws / 

Policies 

Key Roles / Objectives Implications for the Project 

ESIA 

Preparation 

Environmental 

Impact Assessment 

Law of the Peopleôs 

Republic of China 

(2003, amended) 

Requires environmental 

impact appraisal for all 

major projects; 

emphasises prevention, 

ecological priority, and 

liability for damages. 

Reinforces the need for 

comprehensive ESIA 

documentation, early 

screening, and accountability 

mechanisms. Nigeriaôs ESIA 

can benchmark against 

Chinaôs strict approval 

processes. 

Climate 

Change 

National Plan for 

Tackling Climate 

Change (2014ï

2020); Carbon 

Mandates peaking GHG 

emissions before 2030 

and achieving carbon 

neutrality by 2060; 

Highlights the importance of 

long-term climate resilience. 

Lagos ESIA should integrate 

GHG inventories and 
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Area Chinese Laws / 

Policies 

Key Roles / Objectives Implications for the Project 

Neutrality Target 

(2060) 

integrates climate 

adaptation into planning. 

adaptation strategies 

(shoreline protection, flood 

risk management) similar to 

Chinaôs LT-LEDS. 

Biodiversity & 

Natural 

Resources 

China Biodiversity 

Conservation 

Strategy and Action 

Plan (2023ï2030) 

Aligns with the 

Kunming-Montreal 

Global Biodiversity 

Framework; mandates 

biodiversity offsets, 

habitat protection, and 

ecosystem services 

valuation. 

Lagos ESIA must adopt 

biodiversity offsets for 

mangroves and lagoon 

habitats, mirroring Chinaôs 

mainstreaming approach to 

biodiversity. 

Land 

Acquisition & 

Resettlement 

Land Administration 

Law (latest reforms 

2019ïpresent) 

Governs land 

expropriation, 

compensation, and 

resettlement; 

emphasizes fair 

compensation and 

livelihood restoration. 

Strengthens the case for a 

Resettlement Action Plan 

(RAP) with fair compensation 

and livelihood restoration, 

aligning with IFC PS5 and 

Chinaôs evolving resettlement 

standards. 

Occupational 

Safety & 

Health 

Occupational Safety 

Law and Workplace 

Safety Regulations 

(2021, updated 

2025) 

Establishes employer 

liability, mandatory 

safety training, and 

enforcement of 

workplace safety 

standards. 

Lagos ESIA must integrate a 

comprehensive OHS Plan, 

including worker training, 

PPE provision, and 

emergency response, 

consistent with both Nigerian 

Factories Act and Chinaôs 

liability-driven OSH regime. 

Pollution 

Control 

Environmental 

Protection Law 

(2015 revision) 

Core principle: 

prevention first, 

ecological priority, green 

development; sets strict 

standards for air, water, 

and soil pollution. 

Reinforces the need for 

pollution prevention 

technologies and strict 

monitoring of effluent 

discharge, aligning with IFC 

PS3 and Nigeriaôs FMEnv 

standards. 
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1.6.4 Voluntary Standards and Global Benchmarks 

In addition to Nigerian statutory requirements, state regulations, Chinese contractor obligations, and 

lender ESG frameworks, the Lagos 7th Axial Road ESIA integrates a suite of voluntary global 

standards and benchmarks. These instruments, while not legally binding, are widely adopted across 

international infrastructure projects to demonstrate leadership, transparency, and sustainability. Their 

inclusion strengthens project credibility, enhances bankability, and ensures resilience against 

emerging global risks. 

The voluntary standards embedded in this ESIA span ISO certifications, financial safeguard 

frameworks such as the Equator Principles, disclosure frameworks such as TCFD and TNFD, and 

global initiatives including the UN Global Compact, GRI, and SDG Impact Standards. Together, they 

elevate the project beyond compliance, positioning Nigeria as a leader in sustainable infrastructure 

delivery (Table 1.4). 

By embedding these voluntary benchmarks, the ESIA ensures: 

¶ Transparency in reporting (GRI, SDG Impact Standards) 

¶ Leadership in climate action (ISO 14064, Climate Bonds, TCFD) 

¶ Protection of nature and biodiversity (ISO 14046, TNFD, SDG 14) 

¶ Integrity in governance (ISO 37001, UN Global Compact) 

¶ Enhanced financial credibility (Equator Principles, Climate Bonds, SDG-linked financing) 

 

 

 

 

 

Table 1.4: Voluntary Standards, Benchmarks, and Project Implications1 

Instrument Focus Area Project Implications for Lagos 7th 

Axial Road ESIA 

ISO 14001 (Environmental 

Management Systems) 

Environmental 

performance 

Requires a structured ESMS with 

continuous improvement in 

environmental management. 

ISO 14064 (GHG 

Accounting & Verification) 

Climate mitigation Mandates quantification and reporting 

of GHG emissions, supporting 

climate resilience. 
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Instrument Focus Area Project Implications for Lagos 7th 

Axial Road ESIA 

ISO 14067 (Carbon 

Footprint of Products) 

Lifecycle carbon analysis Ensures low-carbon construction 

materials and lifecycle footprint 

assessment. 

ISO 14046 (Water Footprint) Water use impacts Critical for lagoon bridge 

construction; requires water footprint 

analysis. 

ISO 45001 (Occupational 

Health & Safety) 

Worker safety Strengthens OHS measures, 

complementing Nigerian Factories 

Act and IFC PS2. 

ISO 26000 (Social 

Responsibility) 

Community engagement Guides FPIC, gender inclusion, and 

social responsibility practices. 

ISO 9001 (Quality 

Management) 

Quality assurance Ensures design, construction, and 

monitoring meet global quality 

standards. 

ISO 31000 (Risk 

Management) 

Risk governance Embeds structured risk management 

into project planning and delivery. 

ISO 37001 (Anti-Bribery) Governance integrity Prevents corruption in procurement 

and contracting processes. 

Equator Principles IV Financial risk safeguards Required by lenders like Standard 

Chartered; ensures bankability and 

alignment with IFC PS. 

Global Reporting Initiative 

(GRI) 

ESG disclosure Provides transparent sustainability 

reporting aligned with lender 

requirements. 

Climate Bond Standards Green finance Enables access to climate-compatible 

financing instruments such as green 

bonds. 

UN Global Compact Human rights, labour, 

environment, anti-

corruption 

Aligns project governance with UN 

principles, enhancing credibility. 
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Instrument Focus Area Project Implications for Lagos 7th 

Axial Road ESIA 

SDG Impact Standards Governance, strategy, 

transparency, finance 

Links project outcomes to SDGs (9, 

11, 13), enabling SDG-linked 

financing. 

Task Force on Climate-

related Financial Disclosures 

(TCFD) 

Climate risk disclosure Requires disclosure of climate risks, 

governance, and resilience strategies. 

Taskforce on Nature-related 

Financial Disclosures 

(TNFD) 

Biodiversity risk 

disclosure 

Encourages integration of ecosystem 

services and biodiversity into project 

finance. 

 

It is pertinent to note that, to ensure clarity, the Lagos 7th Axial Road ESIA distinguishes between 

two complementary layers of compliance documentation. 

¶ Appendix 1.1 provides a deep technical dive into voluntary global standards such as ISO 

certifications, the Equator Principles, GRI, UN Global Compact, SDG Impact Standards, 

TCFD, and TNFD. It sets out the compliance pathways, monitoring indicators, and reporting 

templates that contractors, auditors, and lenders can use to verify performance. In effect, this 

appendix serves as the technical manual, showing precisely how voluntary benchmarks are 

operationalized in practice. 

¶ Appendix 1.2 consolidates the entire compliance architecture into a single matrix, integrating 

Nigerian statutory frameworks, international lender standards, Chinese comparative 

benchmarks, and voluntary global standards. It functions as a strategic dashboard, enabling 

regulators, MDBs, and stakeholders to see at a glance how all obligations align and reinforce 

one another. This appendix demonstrates the projectôs credibility and bankability through 

comprehensive alignment. 

Together, these appendices ensure that the ESIA is both technically rigorous and strategically 

transparent. Appendix 1.1 provides the operational detail needed for implementation and monitoring, 

while Appendix 1.2 presents the consolidated architecture that strengthens confidence among 

regulators, lenders, and investors. 

1.6.5 Global Context and Universal Safeguards 

This section integrates two complementary dimensions of the compliance architecture: Voluntary 

Standards and Global Benchmarks, which set the global context, and the Quick Reference: The 10 

Universal Safeguards, which distils the universal checklist applied across all major frameworks. 

Together, they demonstrate how Nigeria is positioning the Lagos 7th Axial Road ESIA to meet global 

best practice while ensuring future-proof financing requirements. 
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By aligning with voluntary benchmarks such as ISO standards, GRI, Climate Bond Standards, UN 

Global Compact, SDG Impact Standards, TCFD, and TNFD, the project shows leadership in 

transparency, climate action, nature protection, governance integrity, and bankability. These voluntary 

commitments are reinforced by the ten universal safeguards common to all international frameworks: 

environmental assessment, biodiversity conservation, community health and safety, land acquisition 

and resettlement, FPIC, cultural heritage, labour and working conditions, pollution prevention, 

climate risk and GHG accounting, and grievance mechanisms. 

This integrated framework provides the foundation for the mitigation strategies, management plans, 

and monitoring systems outlined in subsequent chapters. It ensures that the Lagos 7th Axial Road 

ESIA is not only legally defensible under Nigerian law and aligned with lender ESG requirements, 

but also globally credible, resilient, and socially inclusive ð positioning Nigeria as a leader in 

sustainable infrastructure delivery. 

Based on the above, the following 10 Universal Safeguards have been identified as relevant to the 

proposed project: 

1. Environmental Assessment ï Comprehensive ESIA to identify, avoid, and mitigate impacts. 

2. Biodiversity Conservation ï Protection of ecosystems, habitats, and species, with net gain 

principles where possible. 

3. Community Health & Safety ï Measures to safeguard local populations from traffic, dust, 

noise, and construction risks. 

4. Land Acquisition & Resettlement ï Fair compensation and livelihood restoration beyond 

statutory requirements. 

5. Indigenous Peoples / FPIC ï Free, Prior, and Informed Consultation to respect cultural 

identity and ensure inclusive participation. 

6. Cultural Heritage ï Chance finds procedures and protection of tangible and intangible 

heritage. 

7. Labour & Working Conditions ï Compliance with ILO conventions, fair treatment, non-

discrimination, and occupational safety. 

8. Pollution Prevention ï Adoption of quantitative thresholds for air, noise, effluent, and waste 

management. 

9. Climate Risk & GHG Accounting ï Integration of resilience measures and greenhouse gas 

inventories consistent with Paris Agreement goals. 

10. Grievance Mechanism ï Accessible, transparent, and responsive channels for communities 

and workers to raise concerns. 

Table 1.5 summarises how the Voluntary Standards and Global Benchmarks (global context) 

complement the Universal Safeguards (checklist).  

Table 1.5:  Global Context and Universal Safeguards ï Summary Matrix 
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Dimension Voluntary Standards 

& Benchmarks 

(Global Context) 

Universal Safeguards 

(Checklist) 

Outcome for Lagos 7th 

Axial Road ESIA 

Transparency GRI; SDG Impact 

Standards 

Grievance mechanism; 

community health & 

safety 

Clear disclosure of ESG 

performance; inclusive 

stakeholder engagement 

Climate 

Leadership 

ISO 14064 (GHG); 

Climate Bond 

Standards; TCFD 

Climate risk & GHG 

accounting; pollution 

prevention 

Paris-aligned GHG 

inventories; climate 

resilience integrated into 

design 

Nature 

Protection 

TNFD; ISO 14046 

(Water Footprint) 

Biodiversity 

conservation; 

environmental 

assessment 

Safeguarding ecosystems 

and water resources; net 

gain principle applied 

Governance 

Integrity 

ISO 37001 (Anti-

Bribery); UN Global 

Compact 

Labour & working 

conditions; cultural 

heritage; FPIC 

Ethical business practices; 

respect for rights, heritage, 

and community inclusion 

Bankability Alignment with lender 

voluntary benchmarks 

Land acquisition & 

resettlement; 

monitoring & reporting 

Globally bankable asset; 

reduced risk premiums; 

access to concessional 

finance 

 

This integrated framework ð combining voluntary global benchmarks with universal safeguards ð 

provides the foundation for the mitigation strategies, management plans, and monitoring systems 

outlined in subsequent chapters. It ensures the Lagos 7th Axial Road ESIA is not only legally 

defensible under Nigerian law and aligned with lender ESG requirements, but also globally credible, 

resilient, and socially inclusive. In doing so, Nigeria positions itself as a leader in sustainable 

infrastructure delivery. 

1.6.6 Compliance Architecture for the Lagos 7th Axial Road 

This subsection presents the compliance architecture for the Lagos 7th Axial Road ESIA, structured 

through a series of detailed matrices in Tables 1.6, 1.7 and 1.8. The purpose is not simply to list 

individual obligations, but to provide integrated compliance visuals that demonstrate how Nigerian 

law, Lagos State regulations, Chinese contractor standards, lender ESG frameworks, and voluntary 

global benchmarks converge. 

Together, these matrices form the backbone of the ESIA framework, showing at a glance how 

environmental, social, health & safety, and financial safeguards are harmonised. They illustrate: 
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¶ Legal and Institutional Frameworks ï the statutory obligations under Nigerian and Lagos State 

law, reinforced by Chinese standards and lender requirements. 

¶ Mandatory and Voluntary Standards ï the integration of binding regulations with global 

voluntary benchmarks such as ISO, GRI, UN Global Compact, Climate Bond Standards, 

TCFD, and TNFD. 

¶ Integrated Compliance Dashboard ï a synthesis that highlights transparency, climate 

leadership, nature protection, governance integrity, and bankability. 

By adopting the most stringent requirements across all frameworks, the project ensures compliance, 

credibility, and resilience. This layered compliance architecture positions Nigeria as a leader in 

sustainable infrastructure delivery, transforming regulatory obligations into a strategic advantage for 

bankability and global best practice. 

 

Table 1.6: Legal, Institutional, Social, and Health & Safety Framework 

Domain Nigerian 

Legal 

Framework 

Lagos State 

Framework 

Chinese 

Standards 

(CHEC 

Obligations) 

Lender ESG 

Frameworks 

(World Bank, 

AfDB, 

Standard 

Chartered, 

Afreximbank

) 

Adopted 

Standard 

(Most 

Stringent) 

Land 

Acquisition & 

Compensation 

Constitution 

(1999); Land 

Use Act 

Urban & 

Regional 

Planning Law 

(2010) 

Labour & 

Social 

Protection 

Laws (ILO 

alignment) 

IFC PS5; 

Equator 

Principles IV 

Livelihood 

restoration 

beyond 

compensatio

n 

Environmenta

l Assessment 

EIA Act 

(CAP E12 

LFN 2004) 

Harmonized 

Environmenta

l Management 

Law (2017) 

PRC EIA Law 

(2003, 

amended 

2018) 

IFC PS1; WB 

EHS 

Guidelines 

Cumulative 

impacts & 

alternatives 

analysis 

Pollution 

Control & 

Waste 

Management 

NESREA 

Act; Waste 

Regulations 

LASEPA 

enforcement 

PRC 

Environmenta

l Protection 

Law 

IFC PS3; WB 

EHS 

Guidelines 

Quantitative 

thresholds & 

monitoring 

Climate 

Change & 

Resilience 

Climate 

Change Act 

(2021); 

Lagos 

sustainability 

agenda 

PRC Climate 

Policies 

IFC PS4; SDG 

13 alignment 

GHG 

accounting & 

resilience 
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Domain Nigerian 

Legal 

Framework 

Lagos State 

Framework 

Chinese 

Standards 

(CHEC 

Obligations) 

Lender ESG 

Frameworks 

(World Bank, 

AfDB, 

Standard 

Chartered, 

Afreximbank

) 

Adopted 

Standard 

(Most 

Stringent) 

National 

Policy on 

Climate 

Change 

(2013) 

(Paris-

aligned) 

Biodiversity & 

Ecosystem 

Services 

National 

Biodiversity 

Strategy 

State-level 

conservation 

policies 

Draft 

Ecological & 

Environmenta

l Code (2025) 

IFC PS6; 

Equator 

Principles IV 

Net gain 

principle 

Cultural 

Heritage 

Constitution; 

RAP 

provisions 

Planning 

approvals for 

heritage sites 

PRC 

Labour/Social 

Laws 

IFC PS8; 

Equator 

Principles IV 

Chance finds 

& heritage 

management 

Labour & 

Social 

Safeguards 

Labour 

Laws; 

Factories Act 

Local byelaws 

(community 

welfare) 

PRC Labour 

Law; ILO 

conventions 

IFC PS2; 

Equator 

Principles IV 

OHS systems 

& audits 

Community 

Engagement 

& Inclusion 

FPIC 

embedded in 

EIA Act; 

RAP 

Host LGAs 

engagement 

PRC Social 

Protection 

Laws 

IFC PS5; 

Equator 

Principles IV 

FPIC, 

grievance 

mechanisms, 

gender 

inclusion 

Health & 

Safety (OHS) 

Factories 

Act; 

National 

OHS Policy 

Lagos State 

enforcement 

PRC Labour 

Law; CHEC 

OHS systems 

IFC PS2 & 

PS4; WB EHS 

Guidelines; 

ILO 

Conventions 

Continuous 

OHS 

monitoring & 

emergency 

response 

Monitoring & 

Reporting 

NESREA 

compliance 

audits 

LASEPA 

oversight 

PRC reporting 

obligations 

Lender ESG 

due diligence 

& portfolio 

monitoring 

Continuous 

monitoring & 

disclosure 
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Domain Nigerian 

Legal 

Framework 

Lagos State 

Framework 

Chinese 

Standards 

(CHEC 

Obligations) 

Lender ESG 

Frameworks 

(World Bank, 

AfDB, 

Standard 

Chartered, 

Afreximbank

) 

Adopted 

Standard 

(Most 

Stringent) 

Finance & 

ESG 

National 

Developmen

t Plan; 

Climate 

Change Act 

Lagos 

sustainability 

agenda 

PRC climate 

& labour 

codes 

Equator 

Principles IV; 

IFC PS; 

Afreximbank 

ESG 

Navigator; 

SDG 

alignment 

Integrated 

ESG 

compliance 

 

 

Table 1.7: Mandatory + Voluntary Standards 

Domain Mandatory 

Frameworks 

Voluntary Standards & 

Benchmarks 

Adopted Standard 

(Most Stringent) 

Environmental 

Assessment 

EIA Act; NESREA; 

WB ESF; IFC PS1 

ISO 14001; GRI IFC PS1 + ISO 14001 

continuous 

improvement 

Air Quality & 

Pollution 

NESREA limits; WB 

EHS Guidelines 

ISO 14001 WHO/WB EHS 

thresholds + ISO 

monitoring 

Noise NESREA; LASEPA; 

WB EHS 

ISO 14001 WB EHS stricter 

thresholds 

Waste Management NESREA Waste 

Regulations; IFC PS3 

ISO 14001 Waste hierarchy + 

ISO EMS 

Biodiversity National Biodiversity 

Strategy; IFC PS6 

UN Global Compact 

(Environment pillar); 

TNFD 

IFC PS6 net gain 

principle 
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Domain Mandatory 

Frameworks 

Voluntary Standards & 

Benchmarks 

Adopted Standard 

(Most Stringent) 

Community Health 

& Safety 

Factories Act; IFC 

PS4; WB EHS 

ISO 45001 IFC PS4 + ISO 45001 

OHSMS 

Land Acquisition & 

Resettlement 

Constitution; Land 

Use Act; IFC PS5 

ISO 26000 (social 

responsibility) 

IFC PS5 livelihood 

restoration 

Indigenous Peoples 

/ FPIC 

EIA Act; IFC PS7 ISO 26000 FPIC baseline 

adopted 

Cultural Heritage Constitution; IFC PS8 ISO 26000 IFC PS8 chance finds 

protocols 

Labour & Working 

Conditions 

Labour Laws; IFC 

PS2; ILO conventions 

ISO 45001; UN Global 

Compact (labour pillar) 

IFC PS2 + ISO 45001 

Climate Risk & 

GHG Accounting 

Climate Change Act; 

IFC PS3 & PS4 

ISO 14064; ISO 14067; 

Climate Bond Standards; 

TCFD 

GHG inventories + 

Paris alignment 

Water Resource 

Management 

NESREA water 

regulations 

ISO 14046 ISO 14046 water 

footprint assessment 

Governance 

Integrity 

Nigerian anti-

corruption laws 

ISO 37001; UN Global 

Compact 

ISO 37001 + lender 

governance 

requirements 

Grievance 

Mechanism 

RAP provisions; IFC 

PS1 

ISO 26000 IFC PS1 + ISO 26000 

Monitoring & 

Reporting 

NESREA audits; 

LASEPA oversight; 

lender ESG 

GRI; ISO 9001 Continuous 

monitoring + GRI 

transparency 

 

Table 1.8: Integrated Compliance Dashboard (Mandatory + Voluntary Combined) 

Dimension Mandatory 

Frameworks 

Voluntary Standards 

& Benchmarks 

Outcome for Lagos 7th 

Axial Road ESIA 

Transparency RAP provisions; IFC 

PS1; NESREA audits 

GRI; SDG Impact 

Standards 

Clear ESG disclosure; 

inclusive stakeholder 

engagement 
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Dimension Mandatory 

Frameworks 

Voluntary Standards 

& Benchmarks 

Outcome for Lagos 7th 

Axial Road ESIA 

Climate 

Leadership 

Climate Change Act; 

IFC PS3 & PS4; WB 

EHS Guidelines 

ISO 14064; ISO 14067; 

Climate Bond 

Standards; TCFD 

Paris-aligned GHG 

inventories; climate 

resilience integrated 

Nature 

Protection 

National Biodiversity 

Strategy; IFC PS6 

TNFD; ISO 14046 Safeguarding ecosystems 

and water resources; net 

gain principle 

Governance 

Integrity 

Labour Laws; anti-

corruption laws; IFC 

PS2 

ISO 37001; UN Global 

Compact 

Ethical business 

practices; respect for 

rights and heritage 

Bankability Equator Principles IV; 

AfDB ISS; IFC PS 

ISO 9001; Climate 

Bond Standards 

Globally bankable asset; 

access to concessional 

finance 

 

The detailed matrices presented in this section illustrate how the Lagos 7th Axial Road ESIA 

integrates national law, state oversight, Chinese contractor standards, lender ESG frameworks, and 

voluntary global benchmarks into a single, harmonised compliance architecture. By consistently 

applying the Harmonisation Principleðadopting the most stringent requirement across all 

frameworksðthe project safeguards environmental integrity, social responsibility, occupational 

health and safety, and financial credibility. 

This layered approach, captured in the Legal & Institutional Framework Matrix, the Mandatory + 

Voluntary Standards Matrix, and the Integrated Compliance Dashboard, provides stakeholders with a 

clear, at-a-glance view of obligations and safeguards. It demonstrates how Nigeria is positioning the 

project to achieve global best practice and future-proof financing requirements, transforming 

compliance from a regulatory necessity into a strategic advantage. 

By embedding transparency, climate leadership, nature protection, governance integrity, and financial 

credibility into its foundation, the Lagos 7th Axial Road ESIA positions Nigeria as a leader in 

sustainable infrastructure delivery. 

1.6.7 Institutions and Standards/Limits 

Table 1.9 clearly shows the relevant institutions, their standards, and limits. This makes the ESIA 

framework more concrete by linking each regulator or benchmark body to the actual thresholds they 

enforce.  
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Table 1.9: Institutions, Standards, Figures, and Limits 

Institution / Framework Domain Standard / Regulation Figures / Limits 

NESREA (National 

Environmental 

Standards and 

Regulations 

Enforcement Agency) 

Air Quality National Ambient Air 

Quality Standards 

PM2.5 Ò 25 Õg/mį 

(24-hr); PM10 Ò 50 

Õg/mį (24-hr); SO  Ò 0.1 

ppm (24-hr); NO  Ò 0.04 

ppm (annual) 

LASEPA (Lagos State 

Environmental 

Protection Agency) 

Noise Lagos State Noise 

Control Regulations 

Residential: 55 dB(A) 

day / 45 dB(A) night; 

Commercial: 65 dB(A) 

day / 55 dB(A) night 

FMEnv (Federal 

Ministry of 

Environment) 

Effluent 

Discharge 

National Effluent 

Limitations 

Regulations 

BOD Ò 30 mg/L; COD Ò 

80 mg/L; Suspended 

Solids Ò 30 mg/L; Oil & 

Grease Ò 10 mg/L 

Factories Act (Federal 

Ministry of Labour & 

Employment) 

Occupational 

Health & Safety 

Workplace Safety 

Requirements 

Mandatory PPE; max 

8-hour shifts; accident 

reporting within 24 hrs 

ILO Conventions 

(International Labour 

Organization) 

Labour & OHS ILO C155 

(Occupational Safety 

& Health); ILO C167 

(Safety in 

Construction) 

Safe working conditions; 

hazard assessments; 

worker participation in 

safety committees 

IFC Performance 

Standards (World Bank 

Group) 

Social 

Safeguards 

PS5 (Land Acquisition 

& Resettlement) 

Compensation at 

replacement cost; 

livelihood restoration; 

grievance mechanism 

IFC Performance 

Standards (World Bank 

Group) 

Climate & 

Pollution 

PS3 (Resource 

Efficiency & Pollution 

Prevention) 

GHG accounting; energy 

efficiency; emissions 

below WB EHS 

thresholds 

WB EHS Guidelines 

(World Bank Group) 

Air & Noise Environmental, Health 

& Safety Guidelines 

PM2.5 Ò 25 Õg/mį; PM10 

Ò 50 Õg/mį; Noise: 55ï70 

dB depending on land use 
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Climate Change Act 

(Nigeria, 2021) 

Climate Risk National GHG 

Reduction Targets 

Mandatory GHG 

inventories; alignment 

with Paris Agreement; 

climate resilience 

integration 

ISO 14064 / ISO 14067 Climate & GHG GHG Accounting & 

Carbon Footprint 

Quantification and 

verification of GHG 

emissions; lifecycle 

carbon footprint analysis 

ISO 14046 Water 

Resources 

Water Footprint 

Assessment 

Quantitative water use 

impact assessment (mį 

per functional unit) 

ISO 45001 OHS Occupational Health & 

Safety Management 

Systems 

Risk-based OHSMS; 

continuous monitoring; 

emergency preparedness 

ISO 26000 Social 

Responsibility 

Guidance on Social 

Responsibility 

FPIC, gender inclusion, 

community engagement 

ISO 37001 Governance Anti-Bribery 

Management Systems 

Zero tolerance for 

bribery; compliance 

audits 

UN Global Compact Governance & 

Social 

10 Principles (Human 

Rights, Labour, 

Environment, Anti-

Corruption) 

Alignment with 

international norms; 

annual reporting 

TNFD (Taskforce on 

Nature-related 

Financial Disclosures) 

Biodiversity Nature Risk Disclosure 

Framework 

Identify, assess, and 

disclose biodiversity 

dependencies and 

impacts 

TCFD (Task Force on 

Climate-related 

Financial Disclosures) 

Climate Risk Climate Risk 

Disclosure Framework 

Governance, strategy, 

risk management, metrics 

& targets for climate 

resilience 

GRI (Global Reporting 

Initiative) 

Transparency Sustainability 

Reporting Standards 

ESG disclosure across 

environment, social, 

governance dimensions 
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Equator Principles IV Finance & ESG Risk Management for 

Project Finance 

Applies IFC PS; requires 

lender due diligence and 

disclosure 

 

1.6.8 Integrating Blue Economy and Marine Ecosystem Standards 

 Nigeria now has a dedicated Federal Ministry of Marine and Blue Economy (established in August 

2023), which is responsible for harnessing marine resources, protecting coastal ecosystems, and 

aligning maritime activities with sustainability goals. Adding the Blue Economy and Marine 

Ecosystem dimension ensures the Lagos 7th Axial Road ESIA is not only compliant with terrestrial 

environmental and social safeguards but also future-proofed for Nigeriaôs coastal and marine 

sustainability agenda. This positions the project as a flagship example of how infrastructure can 

support both economic growth and marine ecosystem protection. 

The Federal Ministry of Marine and Blue Economy (FMMBE), established in August 2023, is 

mandated to responsibly utilise marine resources, foster maritime industries, and protect Nigeriaôs 

coastal and lagoon ecosystems. 

 

Table 1.10: Blue Economy Key Standards and Focus Areas 

Domain Institution / 

Framework 

Standard / 

Benchmark 

Figures / Limits / Application 

Marine 

Ecosystem 

Protection 

FMMBE; 

NESREA 

Marine pollution 

control; effluent 

discharge 

Oil & grease Ò 10 mg/L; BOD Ò 30 

mg/L; strict monitoring of dredging 

and reclamation impacts 

Blue Economy 

Development 

FMMBE Sustainable 

maritime industries 

Integration of fisheries, shipping, 

ports, and coastal tourism into ESG 

frameworks 

Climate & 

Coastal 

Resilience 

FMMBE; 

Climate Change 

Act 

Coastal adaptation 

strategies 

Mandatory climate risk 

assessments for marine 

infrastructure; shoreline protection 

Biodiversity & 

Fisheries 

FMMBE; IFC 

PS6 

Marine biodiversity 

conservation 

Net gain principle applied to 

mangroves, lagoons, and fisheries 

habitats 

Global 

Benchmarks 

UN SDG Impact 

Standards 

SDG 14: Life Below 

Water 

Sustainable use of oceans, seas, and 

marine resources; disclosure of 

marine impacts 
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1.6.9 Human Rights and Social Standards 

While environmental and financial safeguards are central to ESIA compliance, the Lagos 7th Axial 

Road Project also embeds international human rights and social standards to ensure ethical, inclusive, 

and rights-based development. These standards reinforce Nigeriaôs constitutional protections and 

elevate the projectôs global credibility. 

 

Table 1.11: Key Human Rights and Social Commitments Integrated into the ESIA: 

Standard / Framework Focus Area Application in ESIA 

UDHR (Universal Declaration of 

Human Rights) 

Fundamental rights and 

freedoms 

Non-discrimination, dignity, and 

protection of vulnerable groups 

CEDAW (Convention on the 

Elimination of All Forms of 

Discrimination Against Women) 

Gender equality Gender-sensitive stakeholder 

engagement and benefit-sharing 

ILO Core Labour Standards Decent work and 

labour rights 

Freedom of association, 

elimination of forced and child 

labour, non-discrimination 

IFC PS5 Land acquisition and 

resettlement 

Fair compensation, livelihood 

restoration, and inclusive 

consultation 

IFC PS1 & ISO 26000 Stakeholder 

engagement and 

grievance mechanisms 

Continuous engagement, 

accessible feedback channels, 

and conflict resolution 

SDG 11 ï Sustainable Cities Inclusive urban 

development 

Infrastructure planning that 

supports mobility, safety, and 

access for all 

SDG 13 ï Climate Action Climate resilience and 

mitigation 

GHG accounting, climate risk 

disclosure, and adaptation 

strategies 

 

1.6.10 IFC Performance Standards Applicability 

The International Finance Corporation (IFC) Performance Standards (PS1ïPS8) form the cornerstone 

of environmental and social risk management for projects seeking international financing. These 

standards are widely adopted by development finance institutions, commercial lenders, and ESG-
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aligned investors. For the Lagos 7th Axial Road Project, each standard has been carefully screened 

for applicability based on project scope, location, and anticipated impacts. 

Table 1.12 outlines which standards are triggered, the rationale for their inclusion, and how they will 

be addressed through the ESIA and associated management plans. Where standards are not 

definitively triggered, precautionary screening has been applied to ensure that no safeguards are 

overlooked. 

 

 

Table 1.12: IFC Performance Standards Applicability Matrix 

Performance Standard Status Rationale for Applicability 

PS1: Assessment and 

Management of 

Environmental and 

Social Risks and Impacts 

Triggered This foundational standard applies to all large-scale 

infrastructure projects. It is triggered due to the 

requirement for a comprehensive Environmental and 

Social Impact Assessment (ESIA) and the 

establishment of an Environmental and Social 

Management System (ESMS). 

PS2: Labour and 

Working Conditions 

Triggered The project will employ a substantial workforce during 

construction and operation. This standard ensures fair 

treatment, non-discrimination, and safe working 

conditions for all workers. 

PS3: Resource Efficiency 

and Pollution Prevention 

Triggered Construction activities will involve significant resource 

use (water, fuel, materials) and generate pollution (air 

emissions, noise, waste, wastewater). This standard is 

triggered to manage and minimize these impacts. 

PS4: Community Health, 

Safety, and Security 

Triggered The highwayôs construction and operation pose risks to 

nearby communities, including traffic hazards, dust, 

noise, and worker presence. This standard is triggered 

to address and mitigate these risks. 

PS5: Land Acquisition 

and Involuntary 

Resettlement 

Triggered The project requires a substantial land corridor, 

resulting in physical and/or economic displacement. A 

Resettlement Action Plan (RAP) is required to ensure 

fair compensation and livelihood restoration. 

PS6: Biodiversity 

Conservation and 

Sustainable 

Triggered The coastal alignment of the highway may affect 

sensitive ecosystems, including mangroves, lagoons, 

and fisheries habitats. This standard is triggered to 

avoid, mitigate, and offset biodiversity impacts. 
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Management of Living 

Natural Resources 

PS7: Indigenous Peoples Potentially 

Triggered 

Initial screening suggested possible relevance due to 

the coastal location. However, the Ijebu-Yoruba host 

communities do not meet the formal PS7 definition. 

The standard remains óPotentially Triggeredô pending 

verification, and the project commits to upholding its 

principles for any unique cultural groups identified. 

PS8: Cultural Heritage Triggered Ground-disturbing activities may affect tangible or 

intangible cultural heritage. This standard is triggered 

to ensure chance find procedures are in place and 

known heritage sites are protected. 

 

To ensure clarity and transparency in the operationalisation of the IFC Performance Standards (PS1ï

PS8) within the Lagos 7th Axial Road ESIA, a summary dashboard has been developed. This 

dashboard maps each standard to the relevant ESIA chapters and associated management plans, 

providing a quick reference for stakeholders, regulators, and lenders. 

By presenting the information in a structured format, the dashboard demonstrates how environmental, 

social, labour, biodiversity, and cultural safeguards are embedded across the ESIA framework. It 

highlights the integration of baseline studies, impact assessments, and management instruments, 

ensuring that compliance is both comprehensive and actionable. 

This dashboard is presented in Table 1.13, enabling stakeholders to quickly understand the linkages 

between IFC standards and project safeguards. 

Table 1.13: IFC Performance Standards Linkages to ESIA Chapters & Management 

Plans 

Performance Standard Relevant ESIA 

Chapters 

Linked Management Plans / 

Instruments 

PS1: Assessment and Management of 

E&S Risks and Impacts 

Chapter 4 ï Baseline 

Conditions 

Chapter 5 ï Impact 

Assessment 

Chapter 7 ï ESMP 

Environmental and Social 

Management System (ESMS) 

Environmental and Social 

Management Plan (ESMP) 

Monitoring & Reporting 

Framework 

PS2: Labour and Working Conditions Chapter 6 ï Social 

Baseline 

Chapter 7 ï ESMP 

Labour Management Plan 

(LMP) 

Occupational Health & Safety 
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Plan (OHS) 

Worker Grievance Mechanism 

PS3: Resource Efficiency and 

Pollution Prevention 

Chapter 4 ï 

Environmental 

Baseline 

Chapter 5 ï Impact 

Assessment 

Pollution Prevention & 

Control Plan 

Waste Management Plan 

Energy & Resource Efficiency 

Strategy 

PS4: Community Health, Safety, and 

Security 

Chapter 6 ï Social 

Baseline 

Chapter 5 ï Impact 

Assessment 

Community Health & Safety 

Plan 

Traffic Management Plan 

Security Management Plan 

PS5: Land Acquisition and 

Involuntary Resettlement 

Chapter 6 ï Social 

Baseline 

Chapter 5 ï Impact 

Assessment 

Resettlement Action Plan 

(RAP) 

Livelihood Restoration Plan 

Grievance Redress 

Mechanism 

PS6: Biodiversity Conservation and 

Sustainable Management of Living 

Natural Resources 

Chapter 4 ï 

Environmental 

Baseline 

Chapter 5 ï Impact 

Assessment 

Biodiversity Management 

Plan 

Habitat Restoration & Offset 

Plan 

Marine Ecosystem Safeguards 

(Lagoon, Mangroves, 

Fisheries) 

PS7: Indigenous Peoples Chapter 6 ï Social 

Baseline 

Chapter 5 ï Impact 

Assessment 

Indigenous Peoples Plan (if 

triggered) 

Cultural Inclusion Strategy 

Stakeholder Engagement Plan 

PS8: Cultural Heritage Chapter 6 ï Social 

Baseline 

Chapter 5 ï Impact 

Assessment 

Cultural Heritage 

Management Plan 

Chance Find Procedure 

Community Engagement 

Protocol 

 

1.6.10 Harmonisation Principle and Compliance Architecture for the Proposed Project 

When Nigerian law, Chinese standards, and lender ESG frameworks diverge, the Lagos 7th Axial 

Road ESIA applies the Harmonisation Principle: the most stringent requirement, the most people-

friendly, or the most environmentally benign across all frameworks is adopted. This approach ensures 
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full compliance with national mandates while meeting international best practices, safeguarding 

environmental integrity, social responsibility, occupational health and safety, and lender confidence. 

This principle is not only a legal safeguard but a strategic tool for enhancing project credibility, 

bankability, and resilience. It guarantees that the ESIA framework is robust enough to satisfy domestic 

regulators, international financiers, and global sustainability benchmarks. 

1.6.11 Biodiversity and Critical Habitat Screening 

A dedicated Biodiversity Assessment was conducted between October 2025 and January 2026 to 

screen for Natural and Critical Habitats as per IFC Performance Standard 6. The assessment employed 

the Integrated Biodiversity Assessment Tool (IBAT), field surveys using transect and quadrat 

methods, camera trapping, and consultation with local fisherfolk. The study area encompassed the 

500-meter corridor on either side of the Lot 1 alignment, with extended surveys in the Lekki Lagoon 

aquatic zone. Findings confirm the presence of Natural Habitats (mangrove wetlands and lagoon 

aquatic systems) but no Critical Habitats as defined by IFC PS6. However, high conservation value 

areas were identified, particularly in the lagoon crossing section (CH 6+040 to CH 8+655). The 

assessment outcomes directly inform Chapter 4 (Baseline Conditions), Chapter 5 (Impact 

Assessment), and the Biodiversity Management Plan presented in Appendix 4.4. 

Figure 1.7 illustrates this layered compliance architecture: 

¶ Nigerian law forms the foundation, anchored by institutions such as NESREA, LASEPA, and 

FMEnv, with enforceable standards and statutory limits. 

¶ Lender ESG frameworks occupy the middle tier, including IFC Performance Standards, World 

Bank EHS Guidelines, and the Equator Principles, which shape risk management and 

safeguard expectations. 

¶ Voluntary global standards cap the apex, featuring ISO benchmarks, GRI, UN Global 

Compact, TCFD, and TNFD, which elevate transparency, climate resilience, and nature 

protection. 
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Figure 1.7: Harmonisation Principle and Compliance Architecture 

The compliance architecture for the Lagos 7th Axial Road ESIA is structured into three distinct layers 

that together ensure full alignment with national law, lender requirements, and global best practice 

Table 1.14. This layered approach illustrates how the project integrates statutory obligations, financial 

safeguards, and voluntary international standards into a single harmonised framework. 

¶ The Base Layer establishes the foundation through Nigerian law and regulatory mandates, 

ensuring compliance with national environmental, labour, and climate legislation. 

¶ The Middle Layer reflects lender ESG frameworks, which provide internationally recognised 

safeguards for environmental and social risk management, essential for project financing. 

¶ The Apex Layer incorporates voluntary and global standards, including ISO certifications, 

UN initiatives, and Blue Economy principles, elevating transparency and aligning the project 

with global sustainability goals such as SDG 14 (Life Below Water). 

Together, these layers demonstrate how the ESIA adopts the most stringent requirements across all 

frameworks, safeguarding environmental integrity, social responsibility, marine ecosystem 

protection, and lender confidence. 

This provides the bases for ensuring where standards overlap, the most stringent requirement is 

always applied to maintain a "social license to operate". 

Table 1.14 provides a summary of the Compliance Architecture Layers. 

VOLUNTARY 

GLOBAL 

STANDARDS 

 

APEX 
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Table 1.14: Compliance Architecture Layers 

Layer Focus Area Key Components & 

Standards 

Remarks 

Apex Layer ï 

Global 

Transparency 

Alignment with 

international best 

practice and 

marine ecosystem 

protection 

- International Organisation 

for Standardisation (ISO 

14001 ï Environmental 

Management; ISO 14064 ï 

GHG Accounting; ISO 45001 

ï Occupational Health & 

Safety; ISO 37001 ï 

Anti-Bribery) 

- Global Reporting Initiative 

(GRI) 

- United Nations Global 

Compact 

- UN SDG Impact Standards 

- Task Force on 

Climate-related Financial 

Disclosures (TCFD) 

- Taskforce on Nature-related 

Financial Disclosures (TNFD) 

- Sustainable Development 

Goal 14 ï Life Below Water 

- Federal Ministry of Marine 

and Blue Economy (Nigeria) 

SDG Impact Standards: 

Ensure project strategy 

and transparency align 

with global goals, 

including SDG 14 (Life 

Below Water) to protect 

the Lekki Lagoon. 

ISO Certifications: 

Provide world-class 

management systems for 

environmental 

performance (ISO 14001) 

and occupational health 

and safety (ISO 45001). 

Blue Economy Oversight: 

Guided by the Federal 

Ministry of Marine & 

Blue Economy, 

safeguarding marine 

resources such as 

mangroves and fisheries. 

Middle Layer ï 

Lender ESG 

Frameworks 

Financial and 

social risk 

management 

- International Finance 

Corporation (IFC) 

Performance Standards (PS1ï

PS8) 

- World Bank Environmental, 

Health and Safety (EHS) 

Guidelines 

- Equator Principles IV 

- African Development Bank 

(AfDB) Integrated Safeguards 

System 

- Afreximbank ESG Navigator 

IFC Performance 

Standards: Primary 

benchmarks for managing 

environmental and social 

risks, including land 

acquisition and 

biodiversity. 

Equator Principles IV: 

Applied by financial 

institutions to manage 

environmental and social 

risks in project financing. 

World Bank EHS 

Guidelines: Provide 

technical benchmarks and 

quantitative limits for air 
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quality, noise, and 

effluent discharge. 

Base Layer ï 

Nigerian Law 

(Foundation) 

National and state 

regulatory 

compliance 

- Environmental Impact 

Assessment (EIA) Act (2004) 

- National Environmental 

Standards and Regulations 

Enforcement Agency 

(NESREA) 

- Lagos State Environmental 

Protection Agency (LASEPA) 

- Federal Ministry of 

Environment (FMEnv) 

- Factories Act (Federal 

Ministry of Labour and 

Employment) 

- Climate Change Act (2021) 

FMEnv & NESREA: Set 

national standards for air 

quality, noise, and 

effluent discharge. 

Lagos State Harmonized 

Law (2017): Provides the 

state-level framework for 

pollution control and 

waste management. 

Climate Change Act 

(2021): Mandates 

integration of climate 

resilience and greenhouse 

gas (GHG) accounting 

into project planning. 

 

In addition to compliance with the Nigerian Environmental Impact Assessment Act and national 

regulatory frameworks, this ESIA is prepared in alignment with international safeguard standards 

required by project lenders. Specifically, the assessment references the International Finance 

Corporation (IFC) Performance Standards (PS1ïPS8), which provide guidance on environmental and 

social risk management, stakeholder engagement, biodiversity conservation, and community health 

and safety. The project also adheres to the Equator Principles IV, ensuring that environmental and 

social risks are identified, assessed, and managed in accordance with global best practice. 

Furthermore, biodiversity screening has been conducted using the Integrated Biodiversity Assessment 

Tool (IBAT) and IUCN Red List criteria to determine the presence of Natural or Critical Habitats, in 

line with IFC PS6 requirements. This integrated approach ensures that the ESIA not only meets 

national regulatory obligations but also satisfies lender expectations for transparency, sustainability, 

and responsible project delivery. 

Appendix 1.2 provides a comprehensive summary of evidence-based matrix demonstrating how the 

7th Axial Road (Lekki Port Access Road), Lot 1 project will comply with all applicable Nigerian 

Federal and Lagos State laws, regulations, and standards. It explicitly maps regulatory requirements 

to specific project activities, mitigation measures, and compliance verification mechanisms, as 

required by the Federal Ministry of Environment (FMEnv) for ESIA approval. 

Appendix 1.3 integrates and expands upon the regulatory, lender, and contractor compliance 

frameworks for the 7th Axial Road (Lot 1) project. It serves as a comprehensive dashboard 

demonstrating how the project will meet Nigerian regulatory requirements, International Finance 

Corporation (IFC) Performance Standards and Equator Principles, Chinese contractor obligations, 
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and global voluntary benchmarks. The matrix adopts the Harmonisation Principle, applying the most 

stringent requirement across all frameworks. 

1.7 Contractor's Environmental & Social Management System (ESMS) & Oversight 

China Harbour Engineering Company Ltd (CHEC), as the EPC+F contractor, is contractually 

obligated to implement a project-specific Environmental and Social Management System (ESMS) 

that integrates: 

1. Nigerian legal requirements (outlined in Appendix 1.2). 

2. IFC Performance Standards and Equator Principles IV. 

3. PRC Ministry of Commerce (MOFCOM) "Guidelines for Environmental Protection in 

Foreign Investment and Cooperation", which mandate Chinese overseas enterprises to comply 

with host country laws and international best practices. 

4. Internationally recognized management system standards: ISO 14001 (Environmental 

Management) and ISO 45001 (Occupational Health & Safety). 

CHEC's monthly ESMS performance reports will be subject to tripartite verification by: 

1. The Supervising Consultant (Advanced Engineering Company - AEC). 

2. The Independent Environmental & Social Monitor (Natural Eco Capital / MAISA). 

3. The Lender's appointed E&S Advisor. 

Verified reports form the basis for regulatory submissions (FMEnv, LASEPA) and Lender portfolio 

monitoring.  

Unannounced site audits may be conducted by the Independent Monitor or Lenders' representatives 

to ensure system integrity and compliance. 

1.8 Structure of the Report 

While the structure of this ESIA follows Nigeriaôs statutory Environmental Impact Assessment (EIA) 

format, in both principle and practice, it has been expanded to meet international lender expectations. 

This ensures that a single, comprehensive document meets national regulatory mandates and 

addresses the due diligence requirements of Multilateral Development Banks (MDBs), Standard 

Chartered, and Afreximbank. 

The Lot 1 ESIA is therefore structured to comply with the Nigerian EIA framework while integrating 

lender principles such as: 

¶ IFC Performance Standards (PS1ïPS8): covering risk management, labour and working 

conditions, resource efficiency and pollution prevention, community health and safety, land 

acquisition and resettlement, biodiversity conservation, indigenous peoples, and cultural 

heritage. 

¶ Equator Principles IV: ensuring climate resilience, human rights safeguards, and transparent 

stakeholder engagement across all phases of the project. 

The ESIA is presented in nine chapters, each addressing a critical dimension of environmental and 

social performance: 
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1. Introduction 

2. Project Justification and Alternatives 

3. Project and Process Description 

4. Description of the Environment (Baseline Conditions) 

5. Associated and Potential Impacts 

6. Mitigation Measures 

7. Environmental and Social Management Plan (ESMP) 

8. Decommissioning and Restoration Plan 

9. Recommendations and Conclusions 
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CHAPTER 2: PROJECT JUSTIFICATION AND ALTERNATIVES 

2.1 Introduction 

This chapter sets out the rationale for the Lagos 7th Axial Road (Lekki Port Access Road), Lot 1 and 

provides a structured, transparent analysis of alternatives in line with international ESIA best practice. 

In accordance with the International Finance Corporation Performance Standards, the World Bank 

Group Environmental and Social Framework, and the Equator Principles, the consideration of 

alternatives is treated as a core decision-making tool rather than a procedural formality. 

The chapter demonstrates (i) the strategic necessity of the project, (ii) its economic, social, and 

environmental value proposition, (iii) alignment with national and subnational development 

strategies, (iv) the sustainability framework underpinning the project design, and (v) the rationale for 

selecting the preferred alignment and engineering solutions. The chapter concludes by confirming the 

decision to proceed with the project based on a balanced appraisal of benefits, risks, and mitigation 

capacity. 

2.2 Project Justification 

Regulatory Credibility 

The Lot 1 ESIA gains legitimacy by cross-referencing Section 2 of the LagosïCalabar Highway, 

which has already been approved by the Federal Ministry of Environment (FMEnv). This approval 

provides a validated regulatory foundation, ensuring that Lot 1ôs baseline data and impact analysis 

are consistent with national standards. By building on an FMEnv-endorsed ESIA, Lot 1 demonstrates 

compliance with statutory requirements and reduces regulatory risk. 

The Lekki Port Access Road forms part of a broader national infrastructure expansion supported by 

international partners, including China, under the BRI framework. 

Scientific Relevance 

The geographic overlap between Section 2 and Lot 1 confirms that hydrological, biodiversity, and 

socio-economic findings are regionally applicable. Section 2ôs datasetsðsuch as water sampling at 

Mahin Creek and Lekki Lagoon, species inventories of Nile crocodile and Little Egret, and socio-

economic surveys in Idasho, Iraye, and Odo-Noforijaðreinforce Lot 1ôs baseline. This scientific 

triangulation strengthens the accuracy of Lot 1ôs Area of Influence (AoI), impact predictions, and 

mitigation measures. 

Socio-Economic Alignment 

Section 2ôs engagement with overlapping communities validates Lot 1ôs RAP census and livelihood 

restoration planning. Shared socio-economic profiles (fishing, farming, petty trade) and grievance 

records provide continuity, ensuring that Lot 1ôs interventions respond to real community needs. This 

alignment enhances the credibility of Lot 1ôs GBV/SEA/SH Action Plan, stakeholder mapping, and 

cultural heritage protocols, demonstrating that the project is socially responsive and inclusive. 

 

Corridor-Wide Sustainability 



102 

 

Lot 1 is positioned not as an isolated intervention but as part of a regional corridor strategy. Section 

2ôs cumulative impact screening highlights pressures from the Dangote Refinery, Lekki Deep Seaport, 

and Free Trade Zone, which also affect Lot 1. By integrating Section 2ôs findings, Lot 1 demonstrates 

corridor-wide sustainability, ensuring that mitigation measures address ecosystem fragmentation, 

traffic congestion, and industrial growth at a regional scale. This approach aligns with international 

lender safeguards and enhances long-term resilience. 

Taken together, these four pillarsðregulatory credibility, scientific relevance, socio-economic 

alignment, and corridor-wide sustainabilityðprovide a strong justification for Lot 1 of the 7th Axial 

Road. By cross-referencing Section 2 of the LagosïCalabar Highway, Lot 1 builds on an 

FMEnv-approved foundation, reinforces the accuracy of its baseline data, responds directly to 

community needs, and situates itself within a regional sustainability framework. This integrated 

approach demonstrates that Lot 1 is not only technically feasible but also strategically necessary, 

enhancing regulatory confidence, scientific robustness, and lender assurance. 

Box 2.1: Evidence Highlights Supporting Project Justification 

Regulatory Credibility 

¶ Section 2 ESIA approved by FMEnv, providing a validated baseline. 

¶ Lot 1 builds on this approval, reducing regulatory risk and strengthening compliance. 

Scientific Relevance 

¶ Hydrology: Section 2 water sampling at Mahin Creek and Lekki Lagoon, with flood 

modeling for 10- and 25-year rainfall events. 

¶ Biodiversity: Species inventories (e.g., Nile crocodile, Little Egret, mangrove associates) 

and wetland buffer mapping reinforce Lot 1ôs baseline. 

Socio-Economic Alignment 

¶ Community overlap: Idasho, Iraye, Odo-Noforija engaged in Section 2, validating Lot 

1ôs RAP census. 

¶ Livelihood profiles (fishing, farming, petty trade) and grievance records strengthen Lot 

1ôs LRP and GBV/SEA/SH Action Plan. 

Corridor-Wide Sustainability 

¶ Industrial pressures: Section 2 highlights Dangote Refinery, Lekki Deep Seaport, Free 

Trade Zone. 

¶ Supports Lot 1ôs cumulative impact screening (Chapter 5.5) and regional mitigation 

strategies. 
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2.3 Strategic Need for the Project 

The Lekki Peninsula has rapidly evolved into Nigeriaôs most significant industrial, logistics, and 

export-oriented growth corridor. Within a relatively compact geography, the corridor hosts nationally 

transformative investments (Figure 2.1), including: 

¶ Lekki Deep Sea Port, with a planned throughput capacity of approximately 2.5 million TEUs 

per annum, positioning Nigeria as a regional maritime hub. 

¶ Dangote Refinery and Petrochemical Complex, with a processing capacity of 650,000 barrels 

per day, represents the largest single-train refinery in Africa. 

¶ Lekki Free Trade Zone (LFTZ) and Lagos Free Trade Zone, which together anchor export 

manufacturing, petrochemicals, and logistics services. 

¶ The proposed Lekki International Airport is intended to support high-value cargo, business 

travel, and multimodal connectivity. 

Figure 2.1: Transformative Investments  and : 7th Axial Road (The Project )  

Despite these investments, access infrastructure has not kept pace with demand. The LekkiïEpe 

Expressway and associated feeder roads currently perform multiple, often conflicting functions: 

commuter traffic, local access, informal trading, and heavy-duty freight movement. This has resulted 

in chronic congestion, elevated accident rates, unpredictable travel times, and increased emissions. 

The 7th Axial Road is therefore strategically required to: 

¶ Provide a dedicated, high-capacity logistics corridor for port- and refinery-related traffic. 

¶ Segregate heavy goods vehicles from urban and residential road networks, improving safety 

and liveability. 
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¶ Reduce supply chain inefficiencies and logistics costs that undermine Nigeriaôs industrial 

competitiveness. 

¶ Strengthen Nigeriaôs role in regional trade integration, particularly along the LagosïKanoï

Port Harcourt economic triangle. 

¶ Support spatial rebalancing and planned urban expansion in the LekkiïEpe axis. 

In the absence of this intervention, congestion and environmental degradation are expected to worsen 

as industrial output and population growth continue. 

Strategic Alignment with Ibeju-Lekki Model City Plan (2024ï2044)  

The Ibeju-Lekki Model City Plan (2024ï2044) provides the strategic framework for transforming 

Ibeju-Lekki into a structured, economically vibrant, and sustainable urban hub. It emphasises 

balanced urban expansion, improved infrastructure, housing, and environmental resilience, aligning 

with Lagos Stateôs long-term development vision under the Urban and Regional Planning and 

Development Law (2019, as amended). 

 

 

Source: Lagos State Government 

Figure 2.2: Ibeju-Lekki Model City Plan (2024-2044) 

Within this framework, Lot 1 alignment ð beginning at the Coastal Road and extending northward 

through key interchanges, bridges, and service areas ð is central to the planôs implementation. The 

corridor directly supports industrial assets, including the Dangote Refinery, Lekki Deep Sea Port, and 

the Lekki Free Trade Zone, ensuring efficient connectivity among trade, logistics, and residential 

zones. 

This alignment is visually represented in Figure 2.3, a satellite map of the Lekki coastal region. It 

highlights the 7th Axial Road (red line), the Deep-Sea Road (also called the Dangote Tax Credit 

Scheme Road, yellow line), and the Lagos-Calabar Coastal Highway (LCCH) Section 2 Road (white 
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line), as well as the strategic positioning of the Dangote Refinery and Lekki Seaport. The map 

includes precise coordinates (6Á24'0"N to 6Á28'0"N and 3Á54'0"E to 4Á4'0"E) and a scale bar for 

spatial referencing. 

The justification for Lot 1 lies in its role as the backbone of regional integration: 

¶ Economic Growth: Facilitates investment inflows and industrial expansion. 

¶ Urban Connectivity: Links residential communities with employment and trade centers. 

¶ Sustainability: Provides structured growth while mitigating environmental and social 

impacts. 

By aligning Lot 1 with the broader objectives of the Model City Plan, the project ensures that 

infrastructure development is not only functional but also transformative, positioning Ibeju-Lekki as 

a global economic hub. 

 

Figure 2.3: A Satellite Map of the Lekki Coastal Region with 7th Axial (Lot 1) Road 

Furthermore, Lot 1 of the 7th Axial Road aligns with the spatial logic of the Lekki Master Plan. 

The Lekki Master Plan (Figure 2.4), developed by Dar Al-Handasah Consultants and the Lagos State 

Government, presents a comprehensive spatial framework for land use, infrastructure, and zoning 

across the Lekki sub-region. Within this, the 7th Axial corridor is not only technically feasible but also 

strategically positioned to deliver on the long-term urban, economic, and environmental goals of the 

Ibeju-Lekki Model City Plan (2024ï2044). It ensures that infrastructure development is aligned with 

land-use planning, stakeholder priorities, and sustainable growth principles. 
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Figure 2.4: Lekki Master Plan 

Thus, the 7th Axial Road is strategically relevant to both the Ibeju-Lekki Model City Plan and the 

Lekki Master Plan, as it aligns with key planning priorities. First, it demonstrates zoning 

compatibility by traversing areas designated for industrial activities, significant future developments, 

and transport corridors, confirming its fit within the regionôs long-term spatial framework. 

Second, the corridor ensures connectivity to key assets, linking critical infrastructure such as the 

Dangote Refinery, Lekki Deep Sea Port, and the Lekki Free Trade Zone, all of which are 

identified in the master plan as anchors for regional economic growth. 

Third, the alignment supports mixed-use development, with planned intersections for commercial, 

residential, and integrated urban functions. This facilitates efficient land use and reduces travel time 

between residential areas and employment hubs. 

Finally, the route integrates environmental and recreational features, running near natural parks, open 

spaces, and coastal settlements. This positioning enables planners to balance infrastructure delivery 

with ecological preservation and community access, reinforcing the sustainability goals of both 

development plans. 

2.4 Project Benefits and Value Proposition 

2.4.1 Economic Benefits 

From an economic perspective, the project delivers strong and quantifiable returns: 

¶ Significant reductions in travel time and logistics costs, particularly for freight traffic 

accessing the port and refinery. 
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¶ Lower vehicle operating costs, including fuel consumption and maintenance, due to 

improved road geometry and reduced stop-start traffic. 

¶ Direct employment during construction and operation, alongside indirect job creation in 

logistics, services, and manufacturing. 

¶ Enhanced export competitiveness, supporting foreign exchange earnings and industrial value 

chains. 

¶ Robust economic performance indicators, with positive Economic Internal Rates of Return 

(EIRR) for both construction lots. 

2.4.2 Social Benefits 

The project also generates broad-based social benefits: 

¶ Improved connectivity to markets, schools, healthcare facilities, and administrative 

centers for communities in Ibeju-Lekki, Epe, and surrounding areas. 

¶ Implementation of a Resettlement Action Plan (RAP) and Livelihood Restoration Plan 

consistent with IFC Performance Standard 5, ensuring that affected persons are compensated 

fairly and supported toward improved or restored living standards. 

¶ Commitment to local content and youth employment, with a target of at least 30% local 

hiring during construction. 

¶ Community development initiatives, including pedestrian bridges, solar-powered street 

lighting, road safety awareness, and targeted support for vulnerable groups such as the elderly 

and women-headed households. 

2.4.3 Environmental Benefits 

Although road infrastructure inherently poses environmental risks, the project incorporates design 

and operational features that deliver net environmental benefits: 

¶ Climate-resilient drainage structures, culverts, and bridges reduce flood risks in a corridor 

increasingly exposed to extreme rainfall events. 

¶ Traffic diversion away from congested urban routes reduces localized air pollution and 

greenhouse gas emissions. 

¶ Integration of biodiversity offsets, ecological buffers, and wetland protection measures 

safeguards sensitive lagoon and coastal ecosystems. 

Improved traffic flow reduces idling emissions and noise exposure in residential areas. 

2.5 Alignment with National and State Strategies and Masterplans 

The 7th Axial Road is strongly aligned with Nigeriaôs policy and planning framework at multiple 

levels: 

¶ National Infrastructure Master Plan (NIMP): Supports priority transport corridors that connect 

industrial hubs, ports, and trade gateways. 
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¶ Road Infrastructure Tax Credit Scheme: Aligns with innovative financing mechanisms that 

leverage private sector participation in public infrastructure delivery. 

¶ Lagos State Development Plan and Transport Policy: Addresses congestion, environmental 

pressures, and sustainable mobility in a rapidly urbanizing megacity. 

¶ Lekki Corridor Master Plan: Ensures coherent connectivity between industrial estates, 

logistics hubs, residential areas, and future airport infrastructure. 

¶ Climate Change Act (2021) and national adaptation commitments: Promote climate-resilient 

infrastructure design, consistent with IPCC projections and international climate finance 

expectations. 

Through this alignment, the project contributes directly to Nigeriaôs industrialization, climate 

resilience, and sustainable urban development objectives. 

2.6 Sustainability Framework 

The sustainability framework for the Lagos 7th Axial Road has been developed to ensure that the 

project delivers long-term economic value, remains technically robust under changing climatic and 

geophysical conditions, promotes social equity and inclusion, and minimizes environmental harm 

while enhancing ecological resilience. Consistent with international ESIA best practiceðparticularly 

the International Finance Corporation Performance Standards, the World Bank Group EHS 

Guidelines, and the Equator Principlesðsustainability has been integrated as a core design and 

decision-making principle rather than a downstream mitigation exercise. 

The framework adopts a life-cycle perspective, recognizing that sustainability considerations must 

extend across planning, construction, operation, maintenance, and eventual decommissioning phases 

of the project. 

2.6.1 Economic Sustainability 

Economic sustainability is fundamental to ensuring that the 7th Axial Road remains a viable public 

infrastructure asset over its design life and does not impose unsustainable fiscal or social burdens. 

Key elements include: 

¶ Demonstrated economic viability: The project exhibits positive Economic Internal Rates of 

Return (EIRR) for both implementation lots (LOT 1: 10.16%; LOT 2: 9.72%), exceeding 

typical minimum thresholds for transport infrastructure in emerging economies. 

¶ Resilience to economic shocks: Sensitivity analyses indicate that the project remains 

economically viable under adverse scenarios, including increased capital costs, delayed traffic 

ramp-up, and reduced demandðreflecting robustness to macroeconomic volatility. 

¶ Reduction in systemic inefficiencies: By easing congestion and improving logistics 

efficiency, the road reduces hidden economic costs such as fuel wastage, vehicle depreciation, 

lost productivity, and supply chain delays. 

¶ Catalytic economic effects: The road supports industrial clustering in the Lekki corridor, 

enhances port throughput efficiency, and stimulates private investment in logistics, 

warehousing, and manufacturing. 



109 

 

¶ Lifecycle cost optimization: Design decisions prioritize durability and maintainability, 

reducing long-term operation and maintenance costs and improving value for money over the 

assetôs lifespan. 

Collectively, these factors ensure that the project contributes to sustainable economic growth rather 

than short-term capacity expansion alone. 

2.6.2 Technical Sustainability 

Technical sustainability focuses on the ability of the infrastructure to perform safely and efficiently 

over time, particularly in a dynamic coastal and lagoonal environment subject to climate stressors. 

Key considerations include: 

¶ Climate-resilient design standards: The road, bridges, and drainage systems are designed to 

withstand at least a 1-in-100-year flood event, consistent with international climate resilience 

benchmarks. 

¶ Adaptation to geotechnical conditions: The Lekki axis is characterized by soft, compressible 

soils. The project incorporates geotextiles, soil stabilization, and ground improvement 

techniques to manage settlement risks and ensure long-term structural integrity. 

¶ Hydrological integrity: Bridge and culvert designs prioritize the maintenance of natural 

water flow regimes, minimizing alterations to lagoon hydrodynamics and reducing flood 

amplification risks. 

¶ Future-proofing and scalability: The right-of-way and pavement design allow for future 

traffic growth and potential upgrades without requiring extensive reconstruction. 

¶ Safety-by-design: Road geometry, signage, median separation, and pedestrian crossings are 

designed to international safety standards, reducing accident risks during operation. 

Through these measures, the project achieves technical sustainability by balancing engineering 

performance, safety, and adaptability under evolving environmental conditions. 

2.6.3 Social Sustainability 

Social sustainability is anchored in the principle that infrastructure development should improve, or 

at a minimum restore, the living standards and well-being of affected communities. 

Core components include: 

¶ Fair and transparent land acquisition: The project is supported by a Resettlement Action 

Plan (RAP) aligned with IFC Performance Standard 5, ensuring compensation at full 

replacement cost and livelihood restoration for displaced households. 

¶ Livelihood restoration and enhancement: Beyond compensation, targeted livelihood 

programs are designed to support affected persons in re-establishing income streams, 

particularly for vulnerable groups such as informal traders, fishermen, and women-headed 

households. 

¶ Inclusive employment practices: Commitments to local hiring (minimum 30%), youth 

engagement, and skills transfer promote shared project benefits and reduce social tension. 
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¶ Gender and vulnerability mainstreaming: Project consultations and benefit programs 

explicitly consider gender dynamics, the elderly, persons with disabilities, and economically 

marginalized groups. 

¶ Stakeholder engagement and grievance management: Continuous, culturally appropriate 

engagement mechanisms and accessible grievance redress systems ensure that concerns are 

addressed promptly and transparently throughout the project lifecycle. 

¶ Community safety and cohesion: Traffic management plans, pedestrian infrastructure, and 

public awareness campaigns reduce accident risks and community severance effects. 

These measures collectively ensure that the project contributes to social inclusion, equity, and long-

term community resilience. 

2.6.4 Environmental Sustainability 

Environmental sustainability is pursued through a precautionary, risk-based approach that seeks to 

minimize ecological harm while enhancing ecosystem resilience where feasible. 

Key elements include: 

¶ Application of the mitigation hierarchy: Environmental risks are addressed through 

avoidance where possible, minimization through design optimization, restoration of disturbed 

areas, and offsetting of residual impacts. 

¶ Protection of sensitive ecosystems: The Lekki corridor includes wetlands, lagoons, and 

mangrove-influenced habitats. The project incorporates ecological buffers, controlled 

construction footprints, and biodiversity offsets to safeguard these systems. 

¶ Climate change mitigation and adaptation: Improved traffic flow reduces vehicle 

emissions relative to congested conditions, while resilient drainage and elevated structures 

adapt to climate-induced flood risks. 

¶ Pollution prevention and resource efficiency: Construction and operation phases 

incorporate waste hierarchy principles, erosion and sediment control, and careful management 

of hazardous materials. 

¶ Adaptive environmental monitoring: Environmental performance indicators are tracked 

throughout construction and operation, allowing mitigation measures to be refined in response 

to observed impacts. 

¶ Ecological restoration: Post-construction rehabilitation includes re-vegetation with native 

species and stabilization of disturbed soils to restore ecosystem services. 

Through these measures, environmental sustainability is integrated into both project design and long-

term operational management. 

2.6.5 Integrated Sustainability and Long-Term Outcomes 

Taken together, the economic, technical, social, and environmental pillars of sustainability form an 

integrated framework that aligns infrastructure delivery with sustainable development principles. The 

Lagos 7th Axial Road is therefore positioned not merely as a transport facility, but as a strategic, 
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climate-resilient, and socially responsible infrastructure asset that supports Nigeriaôs industrial 

transformation while safeguarding environmental and community values over the long term. 

2.7 Project Alternatives Analysis 

The assessment of alternatives is a fundamental requirement of the Environmental and Social Impact 

Assessment (ESIA) process. This chapter evaluates the "No Project" scenario alongside various 

alignment and engineering options to identify the "Least Impact, Most Benefit" pathway. 

Critically, this analysis is aligned with Nigeriaôs Nationally Determined Contribution (NDC 3.0) and 

the Long-Term Low Emission Development Strategy (LT-LEDS 2060). It ensures that Lot 1 supports 

Nigeria's transition to a low-carbon, climate-resilient economy while acting as a critical logistical 

spine for the industrial explosion in the Ibeju-Lekki corridor. 

Multi-Criteria Analysis (MCA) Matrix 

Table 2.1: Decision Matrix for Lot 1 Project Alternatives 

9ċƣĲŊŸƖǃ §ƓƣŔŸŰыƚьШ
9ŸŰƚŔĬĲƖĲĬ 

uĲǃШfůƓċĦƣШоШEƻċũƨċƣŔŸŰШ[ċĦƣŸƖƚ ?ĲĦŔƚŔŸŰШ
§ƨƣĦŸůĲ 

ΞЮΤЮΝШ ÂƖŸŢĲĦƣШ
éŔċĤŔũŔƣǃ 

 ŸШ ÂƖŸŢĲĦƣШ
ũƣĲƖŰċƣŔƻĲ 

[ċŔũƨƖĲШƣŸШƚƨƓƓŸƖƣШƣőĲШxĲťťŔШ?ĲĲƓШÉĲċШÂŸƖƣШ
ċŰĬШ?ċŰŊŸƣĲШÅĲǯŰĲƖǃШũŸŊŔƚƣŔĦƚбШƻŔŸũċƣĲƚШ
 ?9ШΟЮΜШŊƖŸƽƣőШƣċƖŊĲƣƚЮ 

ÅĲŢĲĦƣĲĬ 

ΞЮΤЮΞШ ÅŸƨƣĲШ
ũŔŊŰůĲŰƣ 

EċƚƣĲƖŰШ
ũŔŊŰůĲŰƣ 

cŔŊőШ ƚŸĦŔċũШ ŔůƓċĦƣаШ ?ŔƚƓũċĦĲůĲŰƣШ
ŸŉШ ӂΡΜΜШ ƚƣƖƨĦƣƨƖĲƚЮШ 9ŸŰǰŔĦƣƚШ ƽŔƣőШ
ŔŰĦũƨƚŔƻĲШŊƖŸƽƣőШƓŸũŔĦŔĲƚЮ 

ÅĲŢĲĦƣĲĬ 

 ìĲƚƣĲƖŰШ
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ÉĲũĲĦƣĲĬ 

ΞЮΤЮΟШ
9ŸŰƚƣƖƨĦƣŔŸŰШ
~ĲƣőŸĬ 

xċŊŸŸŰШ
7ċĦťǯũũŔŰŊ 
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ÅĲŢĲĦƣĲĬ 
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ůċŔŰƣċŔŰŔŰŊШŰċƣƨƖċũШƖĲƚŸƨƖĦĲШǰŸƽƚЮ 

ÂƖĲŉĲƖƖĲĬ 
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ŔŰŉŸƖůċũШƣƖċĬĲШƚĲĦƣŸƖЮ 

ÅĲŢĲĦƣĲĬ 
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 fŰĦũƨƚŔƻĲШ
?ĲƚŔŊŰ 

ĬŸƓƣĲĬаШ EũĲƻċƣĲĬШ ƚƣƖƨĦƣƨƖĲƚШ ŉŸƖШ ƚĲċр
ũĲƻĲũШ ƖŔƚĲбШ ũŔŊőƣŔŰŊШ ċŰĬШ ƽċũťƽċǃƚШ ƣŸШ
ƚƨƓƓŸƖƣШƽŸůĲŰќƚШƚċŉĲƣǃШċŰĬШƣƖċĬĲЮ 

ĬŸƓƣĲĬ 

 

2.8 Strategic Alignment with National Policy Frameworks 

2.8.1 Nigeria NDC 3.0 and LT-LEDS 2060 

The project is a direct implementation of Nigeriaôs NDC 3.0, which outlines ambitious climate targets 

for 2035. By opting for an efficient alignment and avoiding the massive carbon release associated 

with lagoon dredging/filling, Lot 1 supports the LT-LEDS goal of a net-zero pathway by 2060. The 

"Full Bridge" design reduces long-term maintenance emissions and prevents the destruction of 

mangroves, which serve as vital carbon sinks for the region. 

2.8.2 The Blue Economy and Circularity 

In line with the Federal Ministry of Marine and Blue Economy, the project treats the Lagos lagoon 

as a productive asset rather than an obstacle. 

¶ Circular Economy: The choice of materials and the "Full Bridge" design ensure minimal 

disruption to the "circular" flow of water and nutrients, sustaining local fisheries and 

biodiversity. 

¶ Blue Economy: By maintaining water depth and quality, the project protects the livelihoods 

of coastal communities while supporting the maritime efficiency required for the Lekki Deep 

Sea Port. 

2.8.3 Gender Responsiveness and Social Inclusion 

Aligned with the National Womenôs Economic Empowerment (WEE) Policy, the chosen 

alternative includes specific design featuresðsuch as safe pedestrian walkways and solar-powered 

lightingðto support women traders who dominate the local informal economy in Ibeju-Lekki. This 

ensures that infrastructure benefits are not gender-blind but actively support women's mobility and 

personal safety. 

2.9 Supporting the Ibeju-Lekki Industrial Hub 

The preferred alternative is specifically designed to handle the massive logistical pressure generated 

by the Lekki/Lagos Free Zone and the Dangote Refinery. 

¶ Synergy with Deep Sea Port: The Western Alignment provides a high-capacity "pressure 

valve" for cargo movement, preventing the "Apapa-style" congestion that threatens the 

efficiency of the new deep-sea facility. 

¶ Industrial Catalyst: By choosing a climate-resilient design, the project guarantees "just-in-

time" logistics for the petrochemical and manufacturing industries in the zone, protecting 

these billion-dollar investments from the disruptions of annual flooding. 
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2.10 Value for Money (VfM) and Sustainability 

While the Full Bridge requires higher initial capital, its alignment with SDG Impact Standards makes 

it a "bankable" ESG asset. It avoids the "cost of inaction" (flooding, community protests, and habitat 

loss) that would otherwise undermine the economic viability of the entire Ibeju-Lekki industrial 

corridor. 

2.11 Project Implementation Alternatives (Timing and Strategic Options) 

Beyond alignment and engineering, the project was evaluated based on strategic timing and 

execution. This ensures alignment with the Lekki Deep Sea Port operational timeline and Nigeriaôs 

NDC 3.0 goals. 

Table 2.2: Project Implementation Alternatives  

Option Description Analysis & Impact Decision 

No-Project 

(Status Quo) 

Maintaining the 

existing infrastructure 

without intervention. 

Fails LT-LEDS Targets: Increases idling 

emissions from traffic; leaves Ibeju-

Lekki vulnerable to sea-level rise; 

restricts Dangote Refinery logistics. 

Rejected 

Wait-and-See 

(Delayed) 

Postponing 

construction by 5ï10 

years to observe climate 

trends. 

Economically Damaging: Infrastructure 

costs rise due to inflation. Missing the 

Deep Sea Port growth window leads to 

"Apapa-style" congestion in Lekki. 

Rejected 

Go-Ahead 

(Alternative A - 

Standard) 

Proceeding 

immediately using 

conventional, lower-

cost methods. 

Climate Vulnerable: Lower CAPEX but 

ignores NDC 3.0 resilience. High risk of 

asset failure within 15 years due to 

rainfall intensity. 

Rejected 

Go-Ahead 

(Alternative B - 

Resilient) 

Proceeding 

immediately with 

Climate-Resilient & 

Inclusive Design. 

Strategic Alignment: Synchronizes with 

Ibeju-Lekki industrial boom. Supports 

Gender/WEE Policy and Blue Economy 

from Day 1. 

Preferred 

 

2.12 Detailed Rationale for Strategic Options 

2.12.1 The "No-Project" vs. "Go-Ahead" Dichotomy 

The "No-Project" alternative was found to be inconsistent with Nigeria's National Development Plan 

(2021-2025). Without this intervention, the Lagos Free Zone and the Deep-Sea Port would operate at 

sub-optimal capacity. From an ESG perspective, the "No-Project" option represents a failure to 

provide safe, lit, and flood-free transport for women in the local informal trade sector, thereby 

widening the gender-poverty gap in the zone. 
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2.12.2 Why Delaying ("Wait-and-See") is Not Viable 

Delaying the project would conflict with the LT-LEDS 2060 strategy, which requires immediate 

decoupling of infrastructure growth from high-carbon pathways. Waiting would increase the eventual 

cost of "retrofitting" for sea-level rise. By going ahead now with Climate-Resilient Design 

(Alternative B), the project sets a benchmark for the Circular Economyðusing sustainable materials 

and hydrological designs that preserve the lagoon's natural capital before further degradation occurs. 

2.12.3 Supporting the Ibeju-Lekki Ecosystem 

The "Go-Ahead" decision is a prerequisite for the success of the various industries springing up in 

the zone: 

¶ Dangote Refinery & Petrochemicals: Ensures heavy-duty transport corridors are flood-

resilient, preventing supply chain disruptions. 

¶ Lekki Deep Sea Port: Provides the necessary land-side connectivity to ensure the port 

remains a global maritime hub. 

¶ Social Inclusion: Immediate execution provides urgent safety improvements (lighting and 

walkways) that address the gender-based security risks currently faced by female commuters 

and traders in the corridor 

Figure 2.4 illustrates the structured decision-making process applied in Lot 1 ESIA. Each alternative 

was assessed against guiding principles and validated using Section 2 ESIA data. The ñno projectò 

option was rejected due to socio-economic deficits, while the Eastern alignment was dismissed for 

excessive displacement. The Western alignment was selected despite engineering challenges, as it 

minimized social impacts and maintained corridor continuity. Engineering alternatives favored the 

full bridge option to preserve hydrological connectivity, with climate change projections reinforcing 

the adoption of resilient drainage and bridge designs. This decision tree demonstrates that Lot 1ôs 

chosen alignment and design are the most sustainable and strategically justified option within the 

corridor. 

 

Figure 2.5: Decision Tree for Alternatives Analysis Text 
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2.13 Alternatives Analysis 

The project development followed a systematic alternatives assessment process, guided by the 

mitigation hierarchy (Avoid, Minimize, Restore/Compensate). The decision-making pathway for 

selecting the final project configuration is illustrated in Figure 2.5 and detailed in the subsequent 

sections. 

Figure 2.6: illustrates the systematic evaluation process for project alternatives, following the 

mitigation hierarchy. The decision pathway begins with the 'No Project' baseline, applies guiding 

principles for route selection, evaluates alignment and engineering options, integrates climate change 

considerations, and concludes with the selected package that minimises environmental and social 

impacts while meeting project objectives." 

 

                                                            Figure 2.6: Alternative Assessment 

  

NO PROJECT ALTERNATIVE 

REJECTED 

¶ Consequences remained 

¶ Socioeconomic uplift through opportunities 

¶ No improvement to regional connectivity 

L 
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As depicted in Figure 2.6, the alternatives assessment followed a logical progression, with each 

alternative evaluated against environmental, social, and technical criteria. The 'No Project' alternative 

was rejected due to the persistence of current transport deficiencies. Alignment alternatives were 

assessed based on displacement impacts, with the Western Alignment selected for minimising 

community disruption despite engineering challenges at lagoon crossings. Engineering alternatives 

were evaluated for environmental protection, with full bridge crossings preferred over lagoon 

backfilling to preserve hydrological regimes. Climate resilience was integrated throughout, resulting 

in the final selected package detailed in Section 2.7. 

2.13.1 No Project Alternative: 

The 'No Project' alternative represents maintaining the status quo of the existing transport corridor. 

This alternative was rejected as it fails to address the project's development objectives of improving 

regional connectivity, reducing travel times, stimulating economic development, and enhancing road 

safety. Under this alternative, current congestion would worsen, accident rates would remain high, 

and the economic potential of the corridor would remain unrealised. 

2.13.2 Alignment Alternatives: 

Two primary alignment corridors were evaluated: Eastern (inland) and Western (coastal). The Eastern 

Alignment, while topographically favourable, would displace over 500 structures and affect high-

density settlements, contravening the guiding principle of minimising social disruption. The Western 

Alignment, despite requiring complex lagoon crossings, affects no structures and aligns with coastal 

development plans, making it the selected option. Thus, the Western Alignment was selected 

specifically to avoid all structural demolition, preserving all homes and businesses. 

2.13.3 Climate Change Integration 

Climate change projections were integrated into the alternatives assessment through a climate 

vulnerability screening. The selected design incorporates climate-resilient features including 

enhanced drainage capacity, increased bridge clearances for sea-level rise, and erosion-resistant 

materials, ensuring the infrastructure's longevity under projected climate scenarios. 

This figure and accompanying text provide regulators and stakeholders with clear evidence of a 

rigorous, transparent alternatives analysis process, demonstrating that the selected option represents 

the best balance of environmental protection, social consideration, and engineering feasibility. 

Options for Bridge Design 

In this subsection, a summary of the three options for the proposed bridges over the lagoon is 

provided, focusing on design intent, structural features, and environmental context, without 

addressing construction activities.  

Option 1 - Low Bridge Design (6m High Piers) document, only  

The Lagoon Bridge No. 1, located at CH 7+350 along Lot 1 of the 7th Axial Road (Lekki Deep Sea 

Port Access Road), is a designated special bridge structure spanning approximately 2,560 meters 

across the Lekki Lagoon. It forms a critical component of the corridor connecting the Lekki Deep Sea 

Port, Dangote Refinery, Lekki Free Trade Zone (FTZ), and planned Lekki International Airport to 

Epe and national highways. 
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Design Overview 

¶ Superstructure: 64 spans of 40m precast post-tensioned concrete T-beams with cast-in-place 

decks, designed for a Class A expressway with a speed of 100 km/h. 

¶ Substructure: Double-column piers with pile-cap foundations; bored piles of 1.6m diameter 

and ~80m depth to address soft soil conditions. 

¶ Bridge Width: 24.6m total, accommodating dual carriageways and crash barriers. 

¶ Design Standards: BS5400, Nigerian Highway Manuals, and JTG codes for hydrology, 

geology, and structural integrity. 

¶ Environmental Context: Coastal/marine zone with low seismic activity (0.02g), lagoon 

depth of 2ï3m, and slow flow velocity (~0.5 m/s). 

Urban Integration Rationale 

¶ The bridge design reflects updated regional planning, eliminating navigation clearance 

requirements and optimizing vertical clearance to 6m, enhancing spatial harmony with future 

urban development. 

¶ The substructure allows under-bridge connectivity for municipal roads, pedestrian access, and 

utility corridors, supporting integrated land use and minimizing fragmentation. 

¶ The foundation system mitigates settlement risks in soft soil zones, ensuring long-term 

durability and operational reliability. 

Strategic Relevance 

Lagoon Bridge No. 1 is a key enabler of regional mobility and industrial logistics, supporting the 

strategic objectives of the 7th Axial Road corridor. Its design aligns with climate resilience, urban 

compatibility, and long-term infrastructure sustainability, making it a cornerstone of the ESIAôs 

assessment of Lot 1. 

 Option 2 Preloading + Prefabricated Vertical Drains (PVD) - Lagoon Section Subgrade 

Treatment 

Within Lot 1 (CH 6+040 ï CH 8+655) of the 7th Axial Road, the alignment crosses the Lekki Lagoon 

over a 2.6 km stretch characterised by soft, highly compressible silty clay soils. To ensure long-term 

stability and minimise post-construction settlement, a soft ground treatment scheme combining 

Prefabricated Vertical Drains (PVD) with surcharge preloading has been adopted. 

Design Overview 

¶ Geological Conditions: Lagoon depth 2ï3 m; silty clay thickness 6ï16.5 m; underlain by 

coarse sand. 

¶ Treatment Scheme: 

o PVDs installed at ~1.0 m spacing, penetrating 8ï18 m into sandy strata. 

o 1 m sand blanket and geogrid reinforcement applied to accelerate consolidation. 
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o Surcharge preloading of ~3 m sandy soil applied in stages, monitored via settlement 

gauges, pore pressure, and vane shear tests. 

¶ Slope Protection: Rock block and rubble layers (300ï700 mm thick) with reinforced concrete 

crash barriers functioning as wave walls. 

¶ Subgrade Width: 27.6 m, with staged slopes (1:2) and berms serving dual roles for surcharge 

and permanent embankment stability. 

Risks and Safeguards 

¶ Differential settlement risk due to PVD installation errors or drainage blockage. 

¶ Residual settlement if surcharge preloading is insufficient or prematurely removed. 

¶ Settlement lag from drainage board failure, potentially affecting CRCP pavement 

performance. 

¶ Mitigation: Strict staged loading, long-term monitoring, and transitional pavement options 

(e.g., interlocking blocks before CRCP). 

Drainage Bridge Integration 

At CH 7+345, a 40 m single-span drainage bridge is incorporated to maintain lagoon water 

connectivity and prevent enclosed water bodies during future reclamation. 

¶ Superstructure: Prestressed reinforced concrete T-beams with asphalt deck. 

¶ Substructure: Ribbed abutments and bored piles penetrating bearing strata. 

¶ Ancillary Works: 8 m reinforced concrete approach slab, slope protection consistent with 

embankment design. 

Strategic Relevance 

This scheme ensures climate-resilient lagoon crossing, controls settlement in soft soils, and integrates 

with future reclamation and drainage needs. It balances engineering feasibility, environmental 

safeguards, and long-term operational reliability, making it a critical component of Lot 1ôs ESIA 

assessment. 

Option 3- Dredging and Replacement for Lot 1 Lagoon Section Subgrade Treatment: 

Within Lot 1 (CH 6+040 ï CH 8+655) of the 7th Axial Road, the alignment crosses the Lekki Lagoon 

over a 2.6 km stretch underlain by soft, highly compressible silty clay soils (up to 16.5 m thick). To 

ensure long-term stability and minimise settlement, this scheme proposes dredging and replacement 

of the soft soil layer with compacted sand. 

Design Overview 

¶ Geological Conditions: Lagoon depth 2ï3 m; silty clay thickness 6ï16.5 m; underlain by 

coarse sand. 

¶ Treatment Scheme: 

o Complete removal of mucky silty clay using dredgers (volume ~5.85 million mį). 
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o Replacement with medium-coarse sand, compacted by vibroflotation to improve 

bearing capacity. 

o Subgrade slopes arranged in two stages (gradient 1:2.0) with 5 m berms. 

o Sand-filled bags and bagged crushed stone used for containment and slope stability. 

¶ Slope Protection: Fence panels, rock block layers (300ï700 mm thick), rubble bedding, and 

reinforced concrete crash barriers functioning as wave walls. 

¶ Subgrade Width: 27.6 m, consistent with lagoon section embankment design. 

Risks and Safeguards 

¶ Advantages: Excellent treatment performance, minimal post-construction settlement, high 

pavement smoothness, safe driving conditions. 

¶ Disadvantages: 

o Massive dredging volume (~5.85 million mį) requiring large dredging vessels. 

o Disposal of dredged silt poses ecological and environmental challenges. 

o High cost and complexity compared to other soft ground treatment methods. 

Drainage Bridge Integration 

At CH 7+345, a 40 m single-span drainage bridge is incorporated to maintain lagoon water 

connectivity and prevent enclosed water bodies during reclamation. 

¶ Superstructure: Prestressed reinforced concrete T-beams with asphalt deck. 

¶ Substructure: Ribbed abutments and bored piles penetrating bearing strata. 

¶ Ancillary Works: 8 m reinforced concrete approach slab, slope protection consistent with 

embankment design. 

Strategic Relevance 

The dredging and replacement scheme offers high reliability and minimal settlement risk, but at high 

 financial and environmental cost. It is technically robust but requires careful management of dredged 

material disposal and ecological safeguards. Within the ESIA framework, this option is assessed 

alongside other lagoon subgrade treatment alternatives (e.g., PVD + surcharge preloading) to balance 

engineering feasibility, environmental sustainability, and economic efficiency. 

Comparative Assessment of Lagoon Section Options  

In Table 2.3, a comparative matrix is presented for Options 1ï3: Bridge Design, PVD + Preloading, 

and Dredging & Replacement, providing an opportunity for quick decision-making regarding trade-

offs across technical, environmental, and social dimensions. 

 

 

Table 2.3: Comparative Assessment of Lagoon Section Options (Lot 1) 
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Option Technical 

Approach 

Advantages Disadvantages / 

Risks 

Environmental 

& Social 

Implications 

Estimated 

Cost 

(USD) 

Option 1 ï 

Low Bridge 

(6m 

clearance) 

2,560 m 

Lagoon Bridge 

No. 1; 64 spans 

of 40 m precast 

post-tensioned 

T-beams; pile 

foundations 

(Ï1.6 m, ~80 

m depth). 

- Minimal 

settlement 

risk 

- Integrates 

with urban 

planning 

(lower 

clearance) 

- Allows 

under-bridge 

connectivity 

for 

roads/utilities 

- Durable 

long-term 

operation 

- High capital 

cost 

- Complex pile 

foundation in 

soft soils 

- 

Visual/landscape 

impact 

- Reduced 

fragmentation 

of urban plots 

- Maintains 

lagoon 

connectivity 

- Potential 

disturbance to 

aquatic habitats 

during piling 

ӈΝΝΦШ
ůŔũũŔŸŰШ
ыĤƖŔĬŊĲШ
ƽŸƖťƚШ
ŸŰũǃбШ ŉƨũũШ
xŸƣШ ΝШ
ӈΞΡΠůь 

Option 2 ï 

PVD + 

Surcharge 

Preloading 

Prefabricated 

Vertical Drains 

(spacing ~1 m, 

depth 8ï18 m) 

+ staged 

surcharge 

loading (~3 m 

sand fill). 

- Proven 

coastal 

engineering 

method 

- Accelerates 

consolidation 

- Lower cost 

than full 

dredging 

- Technically 

mature 

- Long 

consolidation 

period (Ó12 

months) 

- Risk of uneven 

settlement if 

drains fail 

- Sensitive to 

loading rate 

- Requires 

transitional 

pavement 

- Large site 

footprint for 

surcharge 

- Extended 

monitoring 

period 

- Potential 

delays affecting 

communities 

- Disposal of 

surcharge 

materials 

manageable 

ӈΝΜΥЮΤШ
ůŔũũŔŸŰ 

Option 3 ï 

Dredging & 

Replacement 

Complete 

removal of soft 

silty clay 

(~16.5 m thick, 

~5.85 million 

mį volume) 

replaced with 

medium-coarse 

- Excellent 

settlement 

control 

- High 

pavement 

smoothness 

- Long-term 

reliability 

- Very high cost 

- Massive 

dredging volume 

- Disposal of 

dredged silt 

poses ecological 

risks 

- Major 

disturbance to 

lagoon 

ecosystems 

- Disposal 

challenges for 

dredged 

material 

ӈΟΡΟЮΦШ
ůŔũũŔŸŰ 
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Option Technical 

Approach 

Advantages Disadvantages / 

Risks 

Environmental 

& Social 

Implications 

Estimated 

Cost 

(USD) 

sand 

compacted by 

vibroflotation. 

- Requires large 

dredging vessels 

- Potential 

water quality 

impacts 

- Strong 

long-term 

stability once 

complete 

The comparative assessment of lagoon section treatment options highlights distinct trade-offs across 

technical, environmental, social, and economic dimensions: 

¶ Option 1 ï Low Bridge (6 m clearance): This option is technically robust, offering long-term 

durability and seamless integration with urban planning. It allows under-bridge connectivity 

for municipal roads and utilities, reducing land fragmentation. However, it is costly and 

complex to construct, particularly given the deep pile foundations required in soft soils. 

¶ Option 2 ï Prefabricated Vertical Drains (PVD) + Surcharge Preloading: This scheme is 

economical and proven, widely applied in coastal engineering to accelerate soil consolidation. 

It balances cost efficiency with environmental protection. The limitation lies in its 

time-intensive nature, requiring extended monitoring and staged loading to manage settlement 

risks. Socially, the prolonged construction footprint may affect local communities until 

consolidation stabilizes. 

¶ Option 3 ï Dredging and Replacement: This approach is the most reliable structurally, as it 

eliminates soft soil entirely and replaces it with compacted sand, ensuring minimal 

post-construction settlement. However, it is environmentally disruptive, involving massive 

dredging volumes and disposal challenges, and is financially expensive, making it the least 

sustainable option under ESIA criteria. 

Comparative Analysis of Lagoon Section Treatment Options 

Three alternative schemes were developed for the Lot 1 Lagoon Section (CH 6+040 ï CH 8+655) to 

address the challenges of soft, highly compressible soils and ensure long-term stability of the 7th 

Axial Road. Each option was evaluated against technical feasibility, environmental impact, social 

acceptability, and economic efficiency. 

Option 1 ï Low Bridge (6 m Clearance) 

This scheme involves a 2,560 m special bridge with pile foundations penetrating into bearing strata. 

¶ Strengths: Provides robust settlement control, integrates with urban planning, and allows 

under-bridge connectivity for municipal roads and utilities. 

¶ Limitations: High capital cost and complex construction in soft soils. 
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¶ ESIA Perspective: Environmentally favorable compared to dredging, as it minimizes lagoon 

disturbance, but requires careful noise and vibration management during piling. 

Option 2 ï Prefabricated Vertical Drains (PVD) + Surcharge Preloading 

This scheme accelerates consolidation by installing vertical drains and applying staged surcharge 

loading. 

¶ Strengths: Proven coastal engineering method, lower cost than dredging, technically mature. 

¶ Limitations: Long consolidation period (Ó12 months), risk of uneven settlement, and 

potential delays. 

¶ ESIA Perspective: Socially challenging due to extended construction footprint and 

monitoring requirements, but environmentally less disruptive than dredging. Requires 

transitional pavement solutions to manage residual settlement. 

Option 3 ï Dredging and Replacement 

This scheme removes the entire soft silty clay layer (~16.5 m thick, ~5.85 million mį volume) and 

replaces it with compacted sand. 

¶ Strengths: Excellent settlement control, high pavement smoothness, long-term reliability. 

¶ Limitations: Extremely high cost, ecological risks from dredged material disposal, and large-

scale lagoon disturbance. 

¶ ESIA Perspective: Least sustainable environmentally, as dredging poses significant risks to 

lagoon ecosystems, fisheries, and water quality. Social acceptability is low due to the potential 

displacement of livelihoods and the loss of ecological services. 

Preferred Approach (ESIA Lens) 

From an ESIA sustainability perspective, Option 1 (Low Bridge) and Option 2 (PVD + Preloading) 

are more viable than Option 3 (Dredging). 

¶ Option 1 offers long-term durability and urban integration, but at a higher cost. 

¶ Option 2 balances cost and environmental impact, though it requires extended monitoring and 

adaptive pavement strategies. 

¶ Option 3, while technically robust, is environmentally and socially disruptive, making it the 

least favourable under ESIA criteria. 

The final selection should prioritise minimising disturbance to the lagoon ecosystem, ensuring 

community resilience, and maintaining lender confidence in sustainability and bankability. 

Figure 2.7 provides a Comparative Analysis Recommendation Subsection for decision-making 
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Figure 2.7: Decision Matrix 

As part of the Environmental and Social Impact Assessment (ESIA) for Lot 1 of the 7th Axial Road, 

three alternative engineering schemes were considered for crossing the lagoon section: 

¶ Option 1 ï Low Bridge (6 m clearance): A special bridge designed to integrate with urban 

planning, minimize settlement risks, and maintain lagoon connectivity. 

¶ Option 2 ï Prefabricated Vertical Drains (PVD) + Surcharge Preloading: A cost-effective 

soft ground treatment method that accelerates soil consolidation but requires extended 

monitoring and adaptive pavement strategies. 

¶ Option 3 ï Dredging and Replacement: Complete removal of lagoon silty clay and 

replacement with compacted sand, offering strong technical reliability but at very high 

financial and environmental cost. 

Following comparative evaluation, the ESIA recommends Option 1 (Low Bridge) as the preferred 

solution, with Option 2 (PVD + Preloading) as a viable alternative where cost efficiency is prioritized. 

Option 3 (Dredging & Replacement) is not recommended due to its ecological disruption and 

excessive cost. This decision reflects a balance of technical feasibility, environmental protection, 

social acceptability, and economic efficiency, ensuring that the project delivers sustainable 

infrastructure while safeguarding lagoon ecosystems and community livelihoods. 

Regulatory and Lender Assurance Statement 

This alternatives assessment satisfies: 

¶ IFC PS1 requirements on analysis of alternatives and BPESO; 

¶ World Bank ESF expectations on strategic environmental and social risk avoidance; 

¶ Equator Principles IV due diligence requirements; and 

ESG risk management expectations of MDBs and commercial lenders. 

Based on the integrated project logic for Lot 1 and the validated data from the Section 2 ESIA, here 

is the complete Alternatives Analysis. This analysis is structured to satisfy both Nigerian regulatory 

requirements and international lender standards (IFC PS1). 

Option 1 
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2.14 Alternatives Analysis Framework 

The assessment of alternatives is a fundamental requirement of the ESIA process to ensure that the 

chosen project design is socially equitable, environmentally sustainable, and technically viable. This 

analysis evaluates the "No Project" scenario against various alignment and engineering configurations 

to identify the "Least Impact, Most Benefit" pathway. 

2.14.1 The "No-Project" Alternative 

This scenario involves maintaining the status quo without proceeding with the highway development. 

¶ Consequence: REJECTED. 

¶ Rationale: Failure to proceed would stifle Nigeria's growth potential. It would worsen traffic 

congestion on the Lekki-Epe corridor, resulting in significant economic losses. Furthermore, 

the full economic potential of the Lekki Deep Seaport and Dangote Refinery would remain 

unrealised. 

2.14.2 Guiding Principles for Route Selection 

Alignment selection for Lot 1 was a rigorous exercise guided by the following criteria: 

¶ Social Impact: Prioritising options that reduce the displacement of residential and 

commercial properties. 

¶ Environmental Sensitivity: Avoiding critical habitats and minimising adverse effects on 

local ecosystems (mangroves and wetlands). 

¶ Engineering Feasibility: Ensuring the feasibility of lagoon crossings and accounting for 

sensitive utilities like submarine cables. 

2.14.3 Alignment Alternatives 

The project evaluated geographical macro-alignments to determine the most sustainable route. 

2.14.4 Engineering Alternatives 

Once the alignment was established, various construction methodologies were weighed against 

environmental and economic factors. 

¶ Pavement Choice (Rigid vs. Flexible): Rigid pavement (Continuously Reinforced Concrete) 

was selected over traditional asphalt. While the initial cost is higher, it offers a 30+ year design 

life, requires minimal maintenance, and has a higher albedo to reflect solar radiation, keeping 

it cooler in Nigeria's tropical climate. 

¶ Lagoon Crossing (Bridge vs. Backfilling): 

o Lagoon Backfilling: REJECTED. Lowest initial cost but carries high risks of habitat 

destruction, altered hydrology, and increased flood risk for coastal communities. 

o Full Bridge Crossing: PREFERRED. Maintains natural water flow (hydrology), 

preserves aquatic biodiversity, and ensures long-term structural integrity despite 

higher capital costs. 
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Box 2.2 shows the analysis of technological alternatives and the "no-project" alternative (the 

counterfactual) 

Box 2.2: Analysis of Technological Alternatives 

 

Technical Justification for Continuously Reinforced Concrete Pavement (CRCP) 

While Asphalt (Flexible Pavement) was considered, the project adopts CRCP (Grade C40) for the 

Lot 1 alignment, particularly for the lagoon crossing (CH 6+165 to CH 8+620). This choice is 

technically justified by the siteôs geotechnical baseline: 

o Settlement Management: Engineering data indicates a total projected foundation 

settlement of 2.5 meters due to the $5\text{m}ï16.5\text{m}$ thick silty clay layer. 

CRCP offers superior structural integrity to "bridge" minor differential settlements 

that would cause immediate rutting or fatigue cracking in asphalt. 

o Heavy-Duty Industrial Load: As the primary evacuation route for the Lekki Deep 

Sea Port (target: $1.2\text{ million TEU/annum}$) and Dangote Refinery, the road 

must sustain constant 30-ton axle loads. Rigid concrete pavement provides a 

significantly longer design life and lower maintenance frequency under these 

extreme conditions. 

o Environmental Resilience: Concrete is less susceptible to damage from the high 

water table and occasional tidal flooding characteristic of the Lekki Lagoon 

perimeter. 

 

The "No-Project" Alternative (The Counterfactual) 

The "No-Project" Scenario: Strategic Isolation 

The "No-Project" option was evaluated and rejected on the grounds of national economic risk. 

Without the construction of the 7th Axial Road (Lot 1): 

o Stranded Assets: The Lekki Deep Sea Port, representing a multi-billion dollar 

investment, would effectively become a "stranded asset." Existing local roads are 

structurally and geometrically incapable of handling the projected heavy-duty 

container traffic. 

o Logistical Bottleneck: Cargo evacuation would be forced through the already 

congested Lekki-Epe Expressway, leading to a total collapse of regional traffic flow 

and severe atmospheric pollution from idling trucks. 

o Economic Stagnation: The inability to connect the Lekki FTZ to the Lagos-

Calabar Coastal Highway at KM 47+474 would decouple the port from the 

national trade corridor, nullifying the strategic advantages of the Ibeju-Lekki 

industrial hub. 
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2.14.5 Climate Change as a Deciding Factor 

In alignment with Nigeriaôs NDC 3.0 and the Climate Change Act (2021), resilience was a non-

negotiable criterion. 

¶ Sea-Level Rise: The engineering design proactively accounts for a projected rise of 0.3 to 0.5 

meters by 2050. 

¶ Hydraulic Load: Bridge clearances (10.5m above MHWL) and drainage systems are 

engineered for 1/100-year flood events to handle increased rainfall intensity. 

¶ Net-Zero Pathway: The design specifies low-carbon concrete and reserves a median for 

future electric rail integration to support long-term decarbonization. 

2.15 Conclusion: Decision to Proceed 

The selection of the Resilient Go-Ahead (Alternative B) ensures that Lot 1 acts as a strategic asset 

that supports the Blue Economy and gender-inclusive industrialization. This packageðcombining the 

Western Alignment, Full Bridge crossings, and climate-resilient specificationsðprovides the most 

balanced outcome by effectively avoiding severe social impacts and minimizing environmental 

liability. 
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CHAPTER 3: PROJECT AND PROCESS DESCRIPTION 

3.1 Background Information & Project Overview 

The 7th Axial Road (Lekki Deep Sea Port Access Road) is a strategic Class A dual-carriageway 

designed to enhance connectivity among the Lekki Deep Sea Port, Dangote Refinery, Lekki Free 

Trade Zone (FTZ), and the planned Lekki International Airport, linking these facilities to Epe and the 

national highway network. 

The project forms part of Nigeriaôs broader infrastructure development agenda, aimed at improving 

port access, reducing congestion, and strengthening regional trade integration. 

Lot 1 Specifications: 

¶ Length: 8.7 km (CH 0+000 ï CH 8+700) 

¶ Design Speed: 100 km/h 

¶ Pavement Type: Continuously reinforced concrete pavement (C40) 

¶ Subgrade Width: 24.6 m 

¶ Lane Width: 3.65 m 

¶ Key Structures: Lagoon Bridge 1 (2,615 m, deck-on-pile design), 14 climate-resilient culverts, 

engineered drainage systems 

¶ Investment: USD $254.3 million 

¶ Economic Internal Rate of Return (EIRR): 10.16% 

The Lot 1 section (CH 6+040 to CH 8+655) of the Lagos 7th Axial Road Project crosses the Lekki 

Lagoon, posing significant technical challenges for subgrade construction. These challenges and the 

adopted engineering solutions are summarised in Box 3.1. 

Box 3.1: Technical Summary of Lagoon Subgrade Construction and Engineering Strategy 

¶ Core Engineering Challenges 

o Hydraulic Threats: Stability of the roadbed structure is threatened by the lagoonôs 

tidal range, currents, and wind-driven waves. 

o Geotechnical Constraints: The silty clay layer within the lagoon has high 

compressibility and low strength, posing a risk of significant post-construction 

settlement and slope instability during roadbed filling. 

¶ Foundation Treatment Scheme: Drainage Consolidation and Surcharge Preloading 

o Establishing Drainage Paths: A system comprising plastic prefabricated vertical 

drains (PVD) and a gravel drainage layer is used to accelerate the expulsion of pore 

water from the soft soil. 

o Surcharge Loading: Preloading induces the majority of soil settlement during the 

construction phase while simultaneously increasing the soil's shear strength. 
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¶ Theoretical Settlement Projections 

o Stage 1 (Primary Consolidation): Approximately 2.0 meters (80% of total 

settlement) occurs during a 12-month surcharge preloading period. 

o Stage 2 (Secondary Consolidation): Approximately 20 centimeters of settlement 

occurs within 15 years after project completion. 

o Stage 3 (Long-term Residual): Approximately 30 centimeters of residual 

settlement is projected beyond 15 years, with a very low settlement rate. 

¶ Construction Process Flow 

o Phase 1 (Subsea Improvement): Geotextile is laid on the silt surface, followed by 

sand-filled bags to displace soft mud and form a supporting layer. Lagoon sand is 

then filled until it reaches above water level to form the main subgrade body. 

o Phase 2 (Drainage System): A 0.5-meter gravel drainage layer is installed with 

geotextile and geogrid reinforcement, followed by PVD installation. 

o Phase 3 (Unloading and Pavement): Once settlement criteria are met, the 

surcharge is removed in stages, the subgrade is trimmed to the design cross-section, 

and the final pavement structure is completed. 

¶ Ecological Hydrological Regulator To meet hydrological and ecological needs, a 3-span, 

40-meter bridge (CH 7+345) is incorporated to maintain lagoon connectivity. Its functions 

include: 

o Water Exchange: Alleviating tidal head differences caused by subgrade 

obstruction. 

o Reducing Ecological Barriers: Providing passage for aquatic organisms to 

maintain biodiversity. 

o Future Resilience: Reserving a channel for future rainwater drainage and potential 

artificial water systems. 

Implementation Challenges and Pavement Strategy  

¶ The project faces extreme schedule pressure due to a 12-month preloading requirement 

within a 21-month contract timeline. To address post-construction settlement risks to rigid 

structures, the project does not get fixated inn philosophy. Rather it shifts from "Resisting 

Settlement" to "Adapting to Settlement." Technical choices include the potential use of 

Precast Concrete Interlocking Block Pavement and/or Asphalt Pavement for better 

adaptability to differential settlement. 
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3.2 Project Location and Ancillary Sites 

The Lot 1 corridor traversesô wetlands, lagoon margins, and peri-urban settlements, including Idasho, 

Iraye, Odo-Noforija, Epe, Igando Oloja, Akodo, Idaso, and Siriwon. 

Ancillary Sites include: 

¶ Borrow pits and quarries for sand sourcing 

¶ Worker accommodation and storage camps 

¶ Utility corridors (power lines, pipelines, telecom cables) 

¶ Access roads for logistics and connectivity 

 

Figure 3.1: Proposed Lot 1 (Red Colour) with Surrounding Facilities 

3.3 Project Particulars 

¶ Project Name: Construction of the 7th Axial Road (Lekki Deep Sea Port Access Road) 

¶ Contract Numbers: 8863 (Lot 1) and 8864 (Lot 2) 

¶ Contractor: M/S China Harbour Engineering Construction (Nig) Ltd (CHEC) 

¶ Supervising Consultant: Advanced Engineering Company (AEC) 

¶ Contract Sum: 971,033,505,363.3 (USD $651,700,339.17) 

¶ Total Length: 24.932 km dual carriageway 
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o Lot 1: 8.7 km (CH 0+000 ï CH 8+700) 

o Lot 2: 16.232 km (CH 8+700 ï CH 24+932) 

¶ Date of Award: 19 May 2025 

¶ Commencement Date: 20 September 2025 

¶ Completion Date: 18 June 2027 

¶ Contract Period: 21 months 

¶ Engineerôs Representative: Engr. Oyeneye Damola K. 

3.4 Project Description ï Link Between Lots 

The 7th Axial Road is planned as a continuous 24.932 km dual carriageway, divided into two contract 

sections: 

¶ Lot 1: 8.7 km, beginning at Idasho near the Lekki Deep Sea Port and terminating after 

crossing the Lekki Lagoon. 

¶ Lot 2: 16.232 km, extending from the Lagoon to Epe, where it connects with the EpeïIjebu 

Road. This section includes major structures such as flyovers and interchange bridges, 

designed to integrate the corridor into the wider regional highway network. 

Together, Lot 1 and Lot 2 form a unified transport corridor, strategically linking the Lekki Deep Sea 

Port to regional and national highways, thereby supporting trade, logistics, and industrial growth in 

Lagos and Ogun States. 

3.5 Strategic Importance 

The 7th Axial Road is a cornerstone of Nigeriaôs infrastructure development agenda. It is strategically 

designed to: 

¶ Improve port access and reduce congestion. 

¶ Enhance cargo movement efficiency and logistics competitiveness. 

¶ Strengthen regional trade integration. 

¶ Support industrial growth in the Lekki Free Trade Zone, Dangote Refinery, and adjoining 

communities. 

The 7th Axial Road serves as the primary feeder into the national coastal corridor. The geometric 

design of the interchange (as detailed in Appendix 3.1) is optimized for a seamless modal transition, 

preventing bottlenecks at the intersection with Section 2 of the Lagos-Calabar Highway at KM 

47+474 (Figure 3.2). 
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Figure 3.2: The Interconnectivity Junction at KM 47+474 of the Lagos-Calabar 

Coastal Highway 
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3.6 Process Description 

The Inception Report and the Detailed Feasibility Study together provide the technical foundation for 

Lot 1 of the Lagos 7th Axial Road Project. The Inception Report captures the project background, 

traffic demand forecasts, and alignment options, while the Feasibility and Design Drawings translate 

these findings into detailed engineering specifications, geometric layouts, pavement structures, bridge 

and culvert designs, and interchange configurations. Taken together, these documents ensure that the 

Environmental and Social Impact Assessment (ESIA) is grounded in robust technical data, with clear 

reference to traffic projections, construction scale, and design standards approved by the Federal 

Ministry of Works. This integration allows the ESIA to align social mitigation measuresðsuch as 

livelihood restoration and community safeguardsðwith the actual construction footprint and 

technical parameters of Lot 1. 

The ESIA for Lot 1 of the 7th Axial Road was conducted using a risk-based methodology consistent 

with international best practices and Nigerian regulatory requirements. The process integrates 

technical modelling, field surveys, and stakeholder inputs to ensure a comprehensive evaluation of 

potential impacts. 

Key elements of the methodology include: 

¶ Frameworks Applied: Alignment with the Nigerian EIA Act (1992), IFC Performance 

Standards (PS1ïPS8), and the Equator Principles IV, ensuring compliance with both national 

and lender safeguard requirements. 

¶ Risk Classification: Impacts were assessed based on nature, duration, extent, frequency, 

magnitude, and receptor sensitivity, with likelihood categorised as unlikely, somewhat likely, 

probable, or planned. 

¶ Receptor Coverage: Consideration of physical, biological, and socio-economic receptors, 

including air, water, soil, biodiversity, local communities, and cultural heritage assets. 

¶ Spatial Scope: 

o Project Scale (1 km): Direct right-of-way footprint. 

o Local Scale (10 km): Adjacent wetlands and peri-urban settlements. 

o Regional Scale (50 km): Lekki Lagoon and Mahin Creek ecosystems. 

¶ Baseline data (Chapter 4) and findings from Section 2 ESIA were incorporated to ensure 

corridor-wide consistency and cumulative impact recognition. 

3.7 Engineering Design and Technical Specifications 

3.7.1 Design Philosophy and Standards 

The engineering design of the proposed Lagos 7th Axial Road has been developed in accordance with 

internationally recognised best practice, national regulatory requirements, and lender expectations for 

large-scale transport infrastructure projects. The overarching design philosophy is to deliver a safe, 

durable, climate-resilient, and functionally efficient highway corridor that supports long-term 

economic development while minimising environmental and social risks over its full lifecycle. 
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The design integrates national standards, international engineering codes, and sustainability and 

resilience principles, ensuring that the road infrastructure is fit for purpose under both current and 

projected future conditions. 

Compliance with Nigerian Highway Standards 

The primary reference is the Federal Ministry of Works Highway Manual, which provides the 

statutory framework for highway planning, geometric design, pavement structures, drainage, and road 

safety in Nigeria. These standards define minimum requirements for: 

¶ road classification and functional hierarchy; 

¶ horizontal and vertical alignment; 

¶ carriageway and shoulder widths; 

¶ pavement design and materials; 

¶ drainage systems and hydraulic structures; and 

¶ traffic safety features, including signage, markings, and roadside protection. 

Adherence to the Federal Ministry of Works Highway Manual ensures that the proposed road is fully 

compatible with Nigeriaôs national road network and meets regulatory approval requirements. 

Application of International Engineering Standards (Chinese JTG Codes) 

Given the scale, complexity, and strategic importance of the project, the design is further informed 

by relevant Chinese JTG (Jiao Tong Gui Fan) standards, which are widely applied in the delivery of 

high-capacity expressways and major transport corridors. These standards provide robust technical 

guidance on: 

¶ expressway geometric design parameters; 

¶ pavement structural design under heavy freight loading; 

¶ bridge and culvert design; 

¶ traffic capacity analysis and level-of-service evaluation; and 

¶ construction quality control and durability considerations. 

The application of JTG standards complements Nigerian requirements by introducing conservative 

design margins, proven methodologies for heavy-duty freight corridors, and enhanced performance 

under high traffic volumes. 

Alignment with IFC Performance Standards and World Bank EHS Guidelines 

The project design is aligned with the International Finance Corporation Performance Standards and 

the World Bank Group Environmental, Health and Safety (EHS) Guidelines, reflecting international 

lender expectations and sustainability benchmarks. 

In particular, the design incorporates: 

¶ Performance Standard 1 (Assessment and Management of Environmental and Social Risks 

and Impacts) through systematic risk identification and mitigation; 
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¶ Performance Standard 3 (Resource Efficiency and Pollution Prevention) via efficient material 

use, stormwater management, and erosion control; 

¶ Performance Standard 4 (Community Health, Safety and Security) through controlled access 

design, traffic safety measures, and reduced conflict with vulnerable road users; and 

¶ Performance Standard 6 (Biodiversity Conservation and Sustainable Management of Living 

Natural Resources) by minimising habitat fragmentation and maintaining hydrological 

connectivity where practicable. 

The World Bank EHS Guidelines further inform acceptable thresholds for noise, air emissions, 

occupational health and safety, and construction management practices. 

Climate-Resilient and Future-Proof Design Approach 

A key element of the design philosophy is climate resilience, recognising the projectôs coastal and 

lagoonal setting and the increasing influence of climate variability and change. All critical 

infrastructure componentsðparticularly drainage systems, culverts, and bridgesðare designed to 

withstand a 1-in-100-year (1/100-year) flood event, inclusive of appropriate safety factors. 

Climate resilience measures embedded in the design include: 

¶ conservative design flood levels and hydraulic capacities; 

¶ allowance for projected increases in rainfall intensity; 

¶ consideration of sea-level rise and lagoon water-level variability; 

¶ robust scour protection and foundation embedment for bridges and culverts; and 

¶ materials and structural details selected for durability under prolonged exposure to moisture 

and aggressive environments. 

This approach ensures that the road remains operational, safe, and structurally sound throughout its 

design life, even under extreme hydrometeorological conditions. 

Integrated, Lifecycle-Oriented Design Philosophy 

Overall, the engineering design philosophy for the Lagos 7th Axial Road adopts a lifecycle 

perspective, balancing initial construction costs with long-term performance, maintenance 

requirements, and environmental and social considerations. By combining Nigerian statutory 

standards, international engineering codes, and global sustainability frameworks, the project achieves 

a high level of technical robustness and regulatory compliance, consistent with its role as a strategic 

national infrastructure asset. 

3.7.2 Geometric Design 

The geometric design of the proposed Lagos 7th Axial Road has been developed to ensure safe, 

efficient, and reliable traffic operations throughout the project's design life, while accommodating 

projected traffic volumes, the high proportion of heavy goods vehicles, and the operational 

requirements of a strategic freight corridor. The design parameters are consistent with the applicable 

provisions of the Nigerian Federal Ministry of Works Highway Manual, the relevant Chinese JTG 

standards, and international best practices for high-capacity expressways. 
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Carriageway Configuration 

The proposed road is designed as a dual-carriageway facility, with four traffic lanes, two in each 

direction. This configuration is intended to: 

¶ accommodate forecast traffic growth associated with the Lekki Deep Sea Port, Dangote 

Refinery, and Free Trade Zones; 

¶ segregate opposing traffic streams to enhance safety; 

¶ provide adequate capacity while maintaining acceptable levels of service throughout the 

design horizon; and 

¶ allow for efficient movement of heavy and slow-moving freight vehicles without excessive 

interference with lighter traffic. 

Each carriageway is designed with standard lane widths appropriate for expressway-class roads, 

ensuring driver comfort and operational safety at the design speed. 

The mainline consists of a dual carriageway with a total width of 24.6 meters. The specific cross-

section composition is as follows: 0.75 meters (earth shoulder) + 3.00 meters (hard shoulder) + 2Ĭ3.65 

meters (carriageway) + 2.50 meters (median) + 2Ĭ3.65 meters (carriageway) + 3.00 meters (shoulder) 

+ 0.75 meters (earth shoulder) = 24.60 meters (Figure 3.30.. 

Figure 3.3: Cross Section of Mainline 

Median and Traffic Separation 

A central median with a minimum width of 2.5 m is provided between the opposing carriageways. 

The median incorporates continuous crash barriers, designed to: 

¶ prevent cross-over collisions; 

¶ reduce the severity of head-on crashes; 

¶ enhance overall corridor safety; and 

¶ provide limited space for drainage elements and maintenance access where required. 

The median design reflects the projectôs controlled-access philosophy and its role as a high-speed, 

high-volume arterial route. 
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Shoulders and Roadside Provision 

Paved shoulders with a minimum width of 2.75 m are provided on both sides of each carriageway. 

The shoulders serve multiple functional and safety purposes, including: 

¶ accommodation of disabled or emergency vehicles; 

¶ provision of recovery space for errant vehicles; 

¶ facilitation of routine maintenance activities; and 

¶ enhancement of overall roadway safety and operational resilience. 

The use of paved shoulders improves durability under heavy vehicle loads and reduces maintenance 

demands compared to unpaved alternatives. 

Horizontal Alignment and Superelevation 

The horizontal alignment of the road has been designed to provide smooth and consistent vehicle 

trajectories while respecting land-use constraints and environmental considerations. Superelevation 

rates of up to a maximum of 6% are adopted on horizontal curves, in line with applicable standards 

and local climatic conditions. 

The selected superelevation limits ensure: 

¶ adequate lateral stability for vehicles at design speed; 

¶ safe operation of heavy goods vehicles and articulated trucks; and 

¶ acceptable comfort levels for passenger vehicles. 

Transition lengths are designed to provide gradual changes in crossfall, reducing the risk of vehicle 

instability and driver discomfort. 

Minimum Curve Radius 

A minimum horizontal curve radius of 437 m is adopted for the mainline alignment. This parameter 

is consistent with the selected design speed and superelevation limits and reflects conservative design 

practice for high-speed expressways with significant freight traffic. 

The adoption of this minimum radius: 

¶ reduces the likelihood of skidding and rollover incidents; 

¶ improves sight distance and driver perception; and 

¶ contributes to consistent operating speeds along the corridor. 

Safety and Operational Considerations 

Overall, the geometric design parameters have been selected to prioritise road safety, operational 

efficiency, and long-term performance. The combination of dual carriageway layout, adequate median 

separation, generous shoulders, controlled superelevation, and conservative curve radii provides a 

robust geometric framework capable of accommodating both current and future traffic demands under 

varying operational and environmental conditions. 
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3.7.3 Geotechnical and Structural Design 

The geotechnical and structural design of the proposed Lagos 7th Axial Road has been developed to 

address the challenging ground conditions encountered along the project corridor, particularly within 

low-lying, swampy, and lagoon-influenced areas. The design approach prioritises long-term stability, 

structural integrity, and durability, while minimising differential settlement and maintenance 

requirements over the operational life of the road. 

The selection of deep pile foundations (~80m) for the lagoon bridge, as detailed in this section, is a 

direct response to the geotechnical baseline conditions described in Chapter 4.5.4, which identified a 

6m-16.5m thick layer of soft, highly compressible silty clay with low bearing capacity. This design 

ensures structural stability against the settlement risks quantified in the baseline. 

Subgrade Conditions and Ground Improvement Strategy 

Geotechnical investigations conducted along the alignment indicate the presence of soft, 

compressible soils, including silty clays, organic clays, and peat-like materials in certain sections. 

These soils exhibit low bearing capacity and high compressibility, making them unsuitable for direct 

support of pavement and structural loads without improvement. 

To mitigate these constraints, a soft soil replacement programme has been incorporated into the 

design. Approximately 294,000 mį of unsuitable material will be excavated and replaced with 

engineered fill materials meeting specified strength and compaction criteria. This measure is intended 

to: 

¶ improve subgrade bearing capacity; 

¶ reduce post-construction settlement; 

¶ enhance pavement performance; and 

¶ ensure uniform load transfer beneath the carriageway. 

Excavation depths and replacement thicknesses are determined based on geotechnical profiling and 

design load requirements. 

Geotextile Stabilisation and Ground Reinforcement 

In swampy and weak ground sections where full soil replacement is either impractical or 

environmentally undesirable, geotextile stabilisation is adopted as a complementary ground 

improvement measure. High-strength geotextiles are placed at the subgradeïfill interface to: 

¶ provide separation between weak subgrade soils and granular fill; 

¶ improve load distribution; 

¶ enhance shear resistance; and 

¶ reduce the risk of pumping, rutting, and progressive deformation. 

The use of geotextiles allows for reduced excavation volumes in sensitive areas while maintaining 

adequate structural performance and construction efficiency. 

Structural Design and Pavement System 
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The pavement and structural elements of the road are designed to withstand high traffic loads, 

particularly from heavy goods vehicles associated with port and industrial activities. The design 

incorporates reinforced concrete pavement, with a total estimated volume of approximately 112,660 

mį. 

Reinforced concrete pavement is selected for its: 

¶ high load-carrying capacity; 

¶ resistance to rutting and deformation; 

¶ durability under repetitive heavy axle loads; and 

¶ reduced long-term maintenance compared to flexible pavement alternatives. 

Structural detailing, including reinforcement layout, slab thickness, joint spacing, and load transfer 

mechanisms, is developed in accordance with applicable standards to ensure crack control, fatigue 

resistance, and serviceability. 

Settlement Control and Long-Term Performance 

The combined application of soft soil replacement, geotextile stabilisation, and reinforced concrete 

pavement provides a robust structural system capable of controlling both immediate and long-term 

settlement. Where residual settlement risks remain, design allowances and monitoring provisions are 

incorporated to ensure that performance criteria are met throughout the design life. 

Environmental and Construction Considerations 

Geotechnical and structural design measures are implemented with due consideration for 

environmental sensitivity, particularly in wetland and lagoon-adjacent areas. Excavation, material 

handling, and ground improvement works are planned to minimise disturbance, control turbidity, and 

manage spoil in accordance with the Environmental and Social Management Plan (ESMP). 

Overall, the geotechnical and structural design approach ensures that the Lagos 7th Axial Road 

achieves the required levels of safety, durability, and resilience, consistent with its role as a strategic 

national infrastructure corridor. 

3.7.4 Ancillary Features 

Ancillary features form an integral component of the Lagos 7th Axial Road design, providing 

essential support for road safety, operational efficiency, environmental protection, and construction-

phase impact management. These features have been designed in accordance with applicable national 

standards, international good practice, and the environmental and social commitments of the project. 

Road Lighting 

Road lighting is provided at critical locations along the corridor, including interchanges, junctions, 

bridge approaches, and areas with higher traffic complexity. The lighting design aims to: 

¶ enhance night-time visibility and driver perception; 

¶ reduce the risk of accidents, particularly at conflict points; and 

¶ improve overall corridor safety. 
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Lighting systems are designed with energy efficiency considerations, incorporating modern 

luminaires and control systems where feasible, while minimising light spill to adjacent communities 

and sensitive ecological areas. 

Traffic Signage and Road Markings 

Comprehensive traffic signage and pavement markings are incorporated to ensure clear guidance, 

warning, and regulatory control for all road users. These include: 

¶ directional and destination signage; 

¶ regulatory and warning signs; 

¶ lane markings, edge lines, and centre lines; and 

¶ reflective devices to enhance visibility under adverse weather and low-light conditions. 

Signage and markings are designed to comply with national highway standards and are coordinated 

with the geometric layout to support consistent driver behaviour and reduce the likelihood of sudden 

manoeuvres. 

Crash Barriers and Roadside Safety Features 

Continuous crash barriers are installed along the central median and at locations where roadside 

hazards are present, such as embankments, bridge approaches, and water crossings. The barriers are 

designed to: 

¶ prevent vehicle cross-over and run-off-road incidents; 

¶ reduce accident severity; and 

¶ protect both road users and adjacent infrastructure. 

Barrier types and performance levels are selected based on traffic composition, speed environment, 

and risk exposure, with particular consideration for heavy goods vehicles. 

Environmental Protection Measures during Construction 

During construction, especially in areas involving bridge piling and works adjacent to water bodies, 

temporary environmental protection measures are implemented to control sediment dispersion and 

protect water quality. These include: 

¶ retention basins to capture and settle runoff laden with suspended solids; 

¶ silt curtains deployed around piling and in-water works to limit the spread of turbidity; and 

¶ controlled drainage arrangements to prevent direct discharge of untreated runoff into adjacent 

lagoons and wetlands. 

These measures are consistent with best practice for construction in sensitive aquatic environments 

and are critical to maintaining compliance with environmental quality standards. 

Integration with the Environmental and Social Management Plan 

All ancillary features, particularly those related to safety and environmental protection, are 

implemented in coordination with the Environmental and Social Management Plan (ESMP). This 
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ensures that design intent is translated into effective on-site practices during construction and 

operation, with monitoring and maintenance provisions in place. 

In summary, the ancillary features of the Lagos 7th Axial Road are designed to enhance safety, 

functionality, and environmental performance, supporting the long-term sustainability and 

operational integrity of the project corridor. 

3.8 Project Activities by Phase 

3.8.1 Pre-Construction Phase 

The pre-construction phase comprises all preparatory activities required to ensure that construction 

of the Lagos 7th Axial Road proceeds in a safe, orderly, and socially responsible manner. These 

activities are critical to minimising environmental and social disruption, confirming technical 

feasibility, and establishing the institutional and logistical framework for subsequent construction 

works. 

Site Clearance and Access Road Preparation 

Pre-construction works commence with controlled site clearance along the approved right-of-way 

and the preparation of temporary and permanent access roads. Site clearance activities include the 

removal of vegetation, debris, and other surface obstructions within the project footprint, strictly 

limited to areas required for construction and access. 

Access road preparation is undertaken to facilitate the movement of construction equipment, 

materials, and personnel to work fronts and ancillary facilities. These access routes are designed to: 

¶ minimise disturbance to surrounding communities and sensitive habitats; 

¶ utilise existing tracks and roads where feasible; and 

¶ reduce the need for extensive new earthworks. 

All clearance and access activities are conducted in accordance with the Environmental and Social 

Management Plan (ESMP), with measures in place to control dust, noise, erosion, and unauthorised 

encroachment beyond the approved corridor. 

Resettlement Action Plan (RAP) Census and Compensation 

A detailed Resettlement Action Plan (RAP) is implemented during the pre-construction phase to 

address land acquisition and displacement impacts associated with the project. This process includes: 

¶ a comprehensive census and socio-economic survey of Project Affected Persons (PAPs); 

¶ inventory and valuation of affected assets, including land, structures, crops, and livelihoods; 

and 

¶ consultation and disclosure to ensure transparency and informed participation. 

Compensation is determined at full replacement cost, consistent with national legislation and 

international best practice, and is paid prior to physical displacement or commencement of 

construction works in affected areas. Livelihood restoration and transitional support measures are 

incorporated where necessary to ensure that affected households are not left worse off as a result of 

the project. 
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Utility Mapping and Relocation 

Pre-construction activities also include detailed mapping and verification of existing utilities within 

the project corridor. Utilities may include electricity lines, water supply pipelines, 

telecommunications infrastructure, and other public or private services. 

Following mapping and consultation with relevant utility providers, relocation plans are developed 

and implemented to: 

¶ prevent service disruptions during construction; 

¶ ensure the safety of construction personnel and the public; and 

¶ integrate relocated utilities into the final road layout. 

Utility relocation works are scheduled and coordinated to precede major construction activities, with 

temporary diversions or alternative service arrangements provided where required. 

Pre-Construction Environmental and Social Controls 

Throughout the pre-construction phase, environmental and social controls are established and 

enforced. These include the demarcation of work areas, installation of warning signage, establishment 

of grievance redress mechanisms, and mobilisation of environmental and social management teams. 

Overall, the pre-construction phase sets the foundation for efficient construction delivery while 

ensuring compliance with regulatory requirements, safeguarding community interests, and 

minimising adverse environmental and social impacts. 

3.8.2 Construction Phase 

The construction phase of the Lagos 7th Axial Road encompasses all major civil works required to 

deliver the road infrastructure, associated structures, and operational facilities. These activities are 

undertaken in a phased and controlled manner to ensure technical quality, worker safety, and effective 

management of environmental and social impacts. 

Earthworks and Ground Preparation 

Construction commences with large-scale earthworks, including excavation, embankment formation, 

and subgrade preparation along the project alignment. Earthworks activities involve the removal of 

unsuitable materials, placement and compaction of engineered fill, and profiling of the road formation 

to design levels. In areas of weak or saturated soils, ground improvement measures such as soil 

replacement and geotextile stabilisation are implemented prior to pavement construction. 

Erosion and sediment control measures are applied concurrently with earthworks to prevent off-site 

sedimentation and protect adjacent water bodies. 

Foundation Treatment & Settlement Curve 

Due to the silty clay layers of the Lekki Lagoon, a 12-month surcharge preloading period is 

mandatory. This process is projected to achieve 80%ï85% consolidation before the pavement is laid, 

reducing the risk of post-construction cracks in the CRCP structure. 
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Piling, Bridge Construction, and Major Structures 

Bridge construction involves piling, pile cap installation, substructure construction, and 

superstructure erection. Piling works are carried out using appropriate methods selected to suit ground 

conditions and minimise vibration and turbidity, particularly in lagoon and wetland environments. 

Bridge erection activities include the placement of girders, deck slabs, bearings, and expansion joints. 

Temporary works and lifting operations are carefully planned and executed to maintain safety and 

structural integrity. 

 

Utility and Infrastructure Crossings 

To mitigate the risk of pipeline ruptureða High-Risk event for project lendersðthe 7th Axial Road 

utilizes a specialized 'Bridge-over-Pipe' engineering solution. This ensures that the heavy axle loads 

($100k per axle) from port traffic are not transmitted to the high-pressure Dangote/NNPC gas and oil 

conduits. In other words, to ensure long-term industrial safety, the subgrade design includes specific 

Culvert Reservations for high-pressure gas and utility pipelines; while current designs prioritize the 

Dangote/NNPC corridors, the framework remains adaptable for future utilities as further data is 

confirmed. 

 

Figure 3.4: Pipeline Protection Detail 

Culverts and Drainage Infrastructure 

Construction of culverts and drainage systems is undertaken to ensure effective surface and 

subsurface water management across the corridor. Works include the installation of reinforced 

concrete pipe culverts, box culverts, side drains, and associated inlet and outlet protection. 
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Drainage construction is sequenced to maintain natural flow paths and reduce the risk of flooding 

during construction. Where works occur near water bodies, temporary measures such as cofferdams, 

silt curtains, and diversion channels are used to limit sediment release. 

Pavement Construction 

Pavement works include placement of base and sub-base layers, followed by construction of 

reinforced concrete pavement in accordance with design specifications. Quality control procedures 

are implemented throughout pavement construction to ensure compliance with strength, thickness, 

and durability requirements. 

Pavement construction is coordinated with drainage and structural works to ensure continuity and 

avoid re-work. 

Interchanges and Toll Plazas 

The construction phase also includes the development of interchanges and toll plazas at designated 

locations along the corridor. These works comprise ramps, acceleration and deceleration lanes, toll 

booths, gantries, and associated traffic management systems. 

Interchange construction is planned to maintain connectivity with existing road networks and to 

minimise disruption to local traffic and communities. 

Waste Management and Pollution Control 

Waste management and pollution control are integral to construction activities. Waste streams 

generated during construction include excavated materials, construction debris, packaging waste, and 

domestic waste from construction camps. 

All wastes are managed in accordance with approved waste management plans, which include: 

¶ segregation of waste at source; 

¶ reuse and recycling of suitable materials where feasible; 

¶ safe storage of hazardous materials, if any; and 

¶ disposal of residual waste at licensed facilities. 

Pollution control measures are implemented to manage dust, noise, wastewater, and accidental spills. 

These include dust suppression, equipment maintenance, noise control measures, and spill prevention 

and response procedures. 

Construction Phase Environmental and Social Management 

Throughout the construction phase, activities are governed by the Environmental and Social 

Management Plan (ESMP). Environmental and social monitoring is conducted to ensure compliance 

with mitigation measures, regulatory requirements, and project commitments. Community liaison and 

grievance mechanisms remain active to address concerns arising during construction. 

The construction phase activities are designed and managed to deliver the Lagos 7th Axial Road 

efficiently while minimising adverse environmental and social impacts and ensuring worker and 

public safety. 
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Ecological Hydrological Regulator (3-Span Bridge) 

Unlike a standard embankment, the 'Ecological Hydrological Regulator' maintains the lagoon's water 

exchange capacity. This design prevents the 'damming effect' on the western water area and provides 

a dedicated passage for aquatic organisms. 

3.8.3 Operation and Maintenance Phase 

The operation and maintenance phase commence upon completion of construction and 

commissioning of the Lagos 7th Axial Road. This phase focuses on ensuring the safe, efficient, and 

sustainable functioning of the road infrastructure throughout its design life, while managing ongoing 

environmental and social interactions associated with road use. 

Routine Maintenance of Road Infrastructure 

Routine and periodic maintenance activities are undertaken to preserve the structural integrity and 

operational performance of the road. These activities include: 

¶ inspection and maintenance of pavement surfaces to address cracking, joint deterioration, and 

surface wear; 

¶ routine inspection and maintenance of bridges, culverts, and drainage structures to ensure 

structural safety and hydraulic efficiency; 

¶ clearing of drains, channels, and culvert inlets and outlets to prevent blockage and flooding; 

and 

¶ maintenance of road furniture, including signage, markings, lighting systems, and safety 

barriers. 

Maintenance works are planned and scheduled to minimise disruption to traffic and communities, 

with appropriate traffic control measures implemented during interventions. 

Traffic Management and Toll Collection 

Operational traffic management is implemented to ensure smooth and safe movement of vehicles 

along the corridor. This includes: 

¶ monitoring traffic flow and congestion levels; 

¶ enforcement of speed limits and axle load controls; 

¶ incident and emergency response coordination; and 

¶ maintenance of toll plazas and toll collection systems. 

Toll collection operations are managed to ensure efficiency, transparency, and user convenience, with 

measures in place to minimise queuing and associated emissions. Revenue generated from tolling 

contributes to the funding of routine and periodic maintenance, supporting the long-term 

sustainability of the road. 

Environmental and Social Monitoring 
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During operation, systematic monitoring programmes are implemented to track key environmental 

and social indicators and verify the effectiveness of mitigation measures. Monitoring activities 

include: 

¶ hydrological monitoring to assess drainage performance, flood behaviour, and potential 

changes in surface and groundwater regimes; 

¶ biodiversity monitoring to detect changes in habitats, species movement, and ecological 

connectivity, particularly in sensitive lagoon and wetland areas; and 

¶ socio-economic monitoring to evaluate traffic safety performance, community access, 

livelihood conditions, and potential induced development effects. 

Monitoring results are reviewed periodically and used to inform adaptive management, with 

corrective actions implemented where adverse trends are identified. 

Maintenance Environmental and Social Controls 

Environmental and social controls remain in place throughout the operation phase to manage impacts 

associated with maintenance activities. These controls include waste management procedures, spill 

prevention measures, occupational health and safety protocols, and continued operation of grievance 

redress mechanisms. 

Institutional Responsibilities and Reporting 

Responsibilities for operation, maintenance, and monitoring are clearly defined within the projectôs 

management framework. Regular reporting is undertaken to demonstrate compliance with regulatory 

requirements, ESIA commitments, and lender standards. 

In summary, the operation and maintenance phase is designed to ensure that the Lagos 7th Axial Road 

continues to deliver its intended transport, economic, and social benefits while maintaining high 

standards of safety, environmental protection, and social responsibility. 

3.8.4 Decommissioning Phase 

The decommissioning phase represents the final stage in the lifecycle of the Lagos 7th Axial Road 

and would occur only if the road, or any of its components, is permanently taken out of service or 

substantially realigned in the future. Although decommissioning is not anticipated within the current 

design life of the project, this phase is considered to ensure a complete lifecycle assessment and 

compliance with environmental and social safeguard requirements. 

Removal of Temporary and Redundant Structures 

Decommissioning activities would commence with the removal of temporary and redundant 

structures associated with the road infrastructure. These may include construction camps, temporary 

access roads, tolling equipment, ancillary facilities, and other non-permanent installations. Removal 

works would be undertaken in a controlled manner to minimise disturbance to surrounding 

communities and the environment. 

Materials recovered during dismantling would be sorted for reuse, recycling, or safe disposal in 

accordance with applicable waste management regulations and best practice. 

Soil Remediation and Site Rehabilitation 
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Following the removal of structures, affected areas would be subject to soil remediation and 

rehabilitation as required. This may involve: 

¶ removal or treatment of contaminated soils, if identified; 

¶ regrading of disturbed land to restore natural drainage patterns; 

¶ replacement of topsoil and improvement of soil fertility; and 

¶ stabilisation of exposed surfaces to prevent erosion. 

In areas adjacent to wetlands, lagoons, and watercourses, wetland restoration measures would be 

implemented to reinstate hydrological connectivity and ecological function. Restoration activities 

may include replanting of native vegetation, removal of artificial barriers, and monitoring to ensure 

successful recovery. 

 

Cultural Heritage Preservation 

Where cultural heritage resources are present or discovered within the project area, decommissioning 

activities would be carried out in a manner that preserves their integrity and significance. This 

includes: 

¶ protection of known cultural, archaeological, or historical sites; 

¶ consultation with relevant authorities and local communities; and 

¶ implementation of chance-find procedures in the event of unexpected discoveries during 

decommissioning works. 

Any cultural heritage elements affected by decommissioning would be documented, conserved, or 

relocated as appropriate, in accordance with national legislation and international heritage protection 

principles. 

Environmental and Social Management during Decommissioning 

Environmental and social management measures remain applicable throughout the decommissioning 

phase. These include dust and noise control, waste management, occupational health and safety 

measures, and continued engagement with affected communities. Monitoring and reporting would be 

undertaken to demonstrate compliance with approved decommissioning plans and regulatory 

requirements. 

Post-Decommissioning Monitoring and Closure 

Following completion of decommissioning and restoration works, post-closure monitoring may be 

undertaken to verify the effectiveness of remediation and restoration measures. Any outstanding 

issues would be addressed through corrective actions until closure objectives are achieved. 

3.9 Proposed Engineering Works: Hydrology and Drainage Design 

The climate-resilient culvert and bridge clearance design (1-in-100 year standard) outlined here is 

informed by the baseline hydrological studies in Chapter 4.5.5. The design rainfall intensities and 
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flood risk modeling in Chapter 4 confirm the necessity of this robust standard to mitigate the project's 

contribution to flood risk in this low-lying coastal plain, which has an annual rainfall of ~2,500mm. 

3.9.1 Hydraulic Design Principles 

The hydrology and drainage design for the proposed Lagos 7th Axial Road has been developed to 

ensure effective management of surface water runoff, protection of the road infrastructure from 

flooding and erosion, and preservation of existing hydrological regimes along the project corridor. 

The design is guided by established engineering principles, national standards, and climate-resilience 

considerations appropriate to the coastal and lagoonal environment of the project area. 

RainfallïRunoff Analysis Framework 

Hydraulic design is founded on a comprehensive rainfallïrunoff analysis, which evaluates the 

relationship between rainfall intensity, catchment characteristics, and resulting surface runoff. 

Catchment delineation has been undertaken using topographic data and digital elevation models, 

enabling the identification of contributing drainage areas to each culvert, bridge, and drainage 

structure. 

Runoff estimation incorporates catchment size, slope, surface characteristics, and land-use conditions, 

with conservative assumptions adopted to account for future development and increased 

imperviousness along the corridor. 

Use of IntensityïDurationïFrequency (IDF) Curves 

Design rainfall inputs are derived from IntensityïDurationïFrequency (IDF) curves applicable to the 

project area. These curves describe the statistical relationship between rainfall intensity, storm 

duration, and return period, and form the basis for estimating design storm events. 

IDF parameters are selected to reflect regional rainfall patterns and to provide adequate protection 

against extreme rainfall events. Consistent with national and international practice for major 

highways, design storms are selected to correspond to return periods appropriate to the criticality of 

each drainage element. 

Culvert and Drainage Structure Sizing 

Culverts and associated drainage structures are sized to safely convey peak discharge events generated 

by the design storms without overtopping the carriageway or causing unacceptable upstream flooding. 

Hydraulic calculations consider: 

¶ inlet and outlet control conditions; 

¶ headwater and tailwater interactions; 

¶ flow regime within the barrel; and 

¶ potential backwater effects, particularly in low-lying and lagoon-influenced areas. 

Culvert sizing incorporates adequate freeboard and safety factors to accommodate uncertainties in 

hydrological inputs and future changes in catchment conditions. 

Flood Resilience and System Integration 
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The drainage system is designed as an integrated network, ensuring continuity of flow across the 

corridor and preventing localised ponding or flow concentration. Particular attention is given to 

maintaining natural drainage pathways and avoiding the creation of new flood risks to adjacent land 

and communities. 

Overall, the hydraulic design principles adopted for the Lagos 7th Axial Road aim to deliver a robust, 

resilient, and sustainable drainage system capable of performing effectively under both current and 

projected future hydrological conditions. 

3.9.2 Rainfall and Runoff Analysis 

Rainfall and runoff analysis for the proposed Lagos 7th Axial Road has been undertaken to establish 

reliable design inputs for the sizing of culverts, roadside drains, and associated hydraulic structures. 

The analysis reflects the high-rainfall, low-gradient coastal environment of the project corridor and 

incorporates conservative assumptions to ensure resilience under extreme and future climatic 

conditions. 

Rainfall Data and Design Storm Selection 

Design rainfall characteristics are derived from long-term meteorological records, with particular 

reliance on data from the Lagos Marine Station, which provides the most representative rainfall 

information for the coastal and lagoonal setting of the project area. Rainfall depths have been analysed 

for 24-hour storm durations across relevant return periods, consistent with standard practice for 

highway drainage design in flat terrain where runoff response times may be prolonged. 

The 24-hour rainfall depth is considered appropriate for capturing cumulative storm effects that 

contribute to widespread surface inundation and elevated lagoon water levels, rather than short-

duration, high-intensity events alone. This approach ensures that drainage structures are capable of 

accommodating both peak runoff and sustained inflow conditions. 

IntensityïDurationïFrequency (IDF) Parameters 

IntensityïDurationïFrequency (IDF) values used in the runoff analysis are derived from Lagos 

Marine Station data and established regional rainfall models. The IDF curves define rainfall 

intensities corresponding to specific storm durations and return periods and are used to estimate 

design rainfall inputs for individual drainage catchments. 

The selected IDF parameters reflect: 

¶ regional rainfall variability; 

¶ observed extreme rainfall events in the Lagos coastal zone; and 

¶ appropriate safety margins for critical infrastructure. 

Where necessary, conservative adjustments are applied to account for potential increases in rainfall 

intensity associated with climate change. 

Runoff Estimation Approach 

Runoff generation is assessed by combining the derived rainfall inputs with catchment characteristics, 

including area, slope, surface condition, and land use. The analysis recognises that the project corridor 
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traverses predominantly flat and low-lying terrain, resulting in limited natural drainage gradients and 

a tendency for surface water accumulation during prolonged rainfall events. 

Runoff coefficients are selected to reflect both existing conditions and anticipated future 

development, ensuring that drainage infrastructure remains adequate over the design life of the road. 

Application to Drainage Design 

The results of the rainfall and runoff analysis provide the basis for: 

¶ estimating peak discharges at culvert and bridge crossings; 

¶ assessing headwater levels and potential backwater effects; and 

¶ defining design water levels for roadside drains and flood relief structures. 

These outputs are integrated into the overall hydraulic design framework to ensure consistent and 

robust drainage performance across the entire project alignment. 

3.9.3 Hydrology, Drainage System, Crossings and Structures  

3.9.3.1 Overview and Design Integration 

The drainage system for the Lagos 7th Axial Road (Lekki Deep Sea Port Access Road), Lot 1 

(CH0+000ïCH8+700), has been developed based on detailed hydrological and hydraulic 

investigations documented in Volume 3: Hydrology and Hydraulic for Culverts and Volume 3: 

Hydrology and Hydraulic for Bridges. These two studies together define an integrated approach to 

surface water management, cross-drainage, and major waterway crossings within a low-lying 

lagoonal environment. 

The drainage design adopts a systems approach in which minor drainage infrastructure (culverts and 

roadside channels) and major drainage infrastructure (lagoon bridge crossings) operate as 

complementary components of a single hydrological system. This approach ensures that local runoff 

management does not conflict with lagoon-scale flow dynamics and that the road infrastructure does 

not function as a barrier to natural water movement, wetland processes, or flood attenuation. 
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Figure 3.5: Route Scheme Map 

 

3.9.3.2 Culverts and Minor Drainage Structures 

3.9.3.2.1 Design Scope, Function, and Role within the Drainage System 

Culverts and associated roadside drainage structures along Lot 1 are designed to manage local 

catchment runoff, embankment drainage, and shallow overland flow intercepted by the road 

alignment. Given the extremely flat topography, shallow groundwater conditions, and poorly defined 

natural drainage channels characteristic of the Lekki lagoonal environment, culverts constitute a 

critical component of the overall drainage strategy. 

In the absence of well-incised natural channels, the road embankment itself has the potential to act as 

a hydraulic barrier. The culvert system, therefore, performs a dual engineering and environmental 

function by both protecting the roadway and preserving natural surface-water movement across the 

corridor. 

Specifically, the culvert system is intended to: 

¶ Convey stormwater runoff generated by rainfall events within contributing micro-catchments; 

¶ Maintain lateral hydrological connectivity between wetlands and low-lying areas on either 

side of the road; 

¶ Prevent damming and backwater effects caused by the road embankment; 

¶ Reduce flood depth and duration in adjacent lands and settlements; and 
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¶ Support wetland hydrology and ecosystem services identified in Chapter 4. 

The design philosophy reflects a systems-based approach, whereby culverts operate in combination 

with roadside channels and major bridge crossings to ensure corridor-wide drainage continuity. 

3.9.3.2.2 Topographic Data and Drainage Mapping 

Topographic data used for the hydrological assessment of culverts along Lot 1 were derived from 

multiple complementary sources to ensure accurate delineation of micro-catchments and drainage 

paths within the low-relief lagoonal terrain. These datasets include: 

¶ A Digital Elevation Model (DEM) processed using ArcGIS Pro hydrology tools (Flow 

Direction, Flow Accumulation, and Watershed); 

¶ Recent orthophotos and satellite imagery covering the Lekki Peninsula; and 

¶ Preliminary ground survey data along the project corridor. 

The DEM resolution was sufficient to identify subtle drainage depressions, overland flow paths, and 

small catchments intersected by the alignment. Given the flat terrain, these features are critical in 

determining culvert locations and spacing. Areas identified by the Client for future reclamation and 

urban expansion were incorporated into the terrain model to evaluate changes in flow direction and 

contributing catchment area under post-development conditions. 

3.9.3.2.3 Land Use and Surface Characteristics 

Existing land use along Lot 1 is dominated by: 

¶ Coastal wetlands and marsh areas; 

¶ Sparse natural vegetation; 

¶ Sand-filled or reclaimed industrial platforms; and 

¶ Bare or lightly vegetated ground that becomes highly saturated during the rainy season. 

These land-cover types exert strong control on runoff behaviour. Under current wetland-dominated 

conditions, runoff coefficients are relatively low; however, future reclamation and industrial or urban 

development will substantially increase imperviousness and runoff volumes. Accordingly, both 

present-day and conservative future land-use scenarios were explicitly incorporated into the 

hydrological analysis to ensure long-term adequacy of the culvert system. 

3.9.3.2.4 Soil Conditions and Infiltration Characteristics 

Subsurface conditions along Lot 1 are typical of lagoonal deposits, comprising soft clays, silts, and 

interbedded sand layers. These soils are characterised by: 

¶ Low permeability; 

¶ High natural moisture content; 

¶ Shallow groundwater tables; and 

¶ Limited infiltration capacity during rainfall events. 
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Consequently, a large proportion of rainfall contributes directly to surface runoff, even during 

moderate storms. This reinforces the need for closely spaced, adequately sized culverts to prevent 

ponding, prolonged inundation, and embankment instability. 

3.9.3.2.5 Climate and Rainfall Characteristics (Rainfall Zone II) 

The LagosïLekki corridor lies within Rainfall Zone II as defined in the Federal Ministry of Works 

(FMW) Highway Drainage Manual. Annual rainfall ranges from approximately 1,550 to 2,900 mm, 

with rainfall dominated by short-duration, high-intensity convective storms. 

For hydrological computation: 

¶ Rainfall intensities were derived using Zone II parameters from the FMW Manual; 

¶ Storm durations correspond to the calculated time of concentration (tc) for each sub-

catchment; and 

¶ Both design floods and check floods were computed using these intensities. 

3.9.3.2.6 Hydrological Data Compilation 

Hydrological inputs compiled for culvert design include: 

1. Rainfall intensity parameters (Zone II values of (1/\alpha) and (\beta)); 

2. Time of concentration formulas for sheet flow and shallow concentrated flow; 

3. Runoff coefficients (C-values) for existing and future conditions; 

4. Catchment areas, flow path lengths, and slopes derived from DEM analysis; 

5. Lagoon high water levels and tidal conditions at downstream boundaries; and 

6. Site reconnaissance observations of existing drainage paths and ponding areas. 

All datasets were standardized and prepared for use in Rational Method hydrological calculations and 

HY-8 hydraulic modelling. 
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Figure 3.6 Rainfall zones of Nigeria with recording stations and Dams 

 

3.9.3.2.7 Tidal and Lagoon Boundary Conditions 

The Lekki Lagoon exerts a significant influence on culvert hydraulics, particularly for culverts 

discharging southward. Tidal fluctuations of approximately 0.5 m determine the downstream 

boundary water level under many flow conditions. Due to the extremely low longitudinal gradients 

along Lot 1, many culverts are expected to operate under outlet control during high tide. 

Tidal effects were incorporated in the hydraulic analysis by assigning representative High Water 

Levels (HWL) as tailwater boundary conditions in HY-8. 

Table 3.1: Lagoon Tidal Level Characteristics 

Characteristic Symbol Value (m) 

Highest Astronomical Tide HAT 24.50 

Mean Spring High Water MHWS 24.48 

Mean Neap High Water MHWN 24.46 

Mean Sea Level MSL (Z ) 24.45 

Mean Neap Low Water MLWN 24.43 

Mean Spring Low Water MLWS 24.41 

Lowest Astronomical Tide LAT 24.40 

 

3.9.3.2.8 Hydrological Methodology and Catchment Characteristics 

The hydrological design for Lot 1 was developed in accordance with the Federal Ministry of Works 

Highway Drainage Manual (2013) and applies a structured, conservative methodology suitable for 

flat, rapidly responding coastal catchments. Sub-catchments were first delineated using DEM-based 

terrain analysis, after which design rainfall intensities were derived using the Oyebande (1983) 

intensityïdurationïfrequency model. Time of concentration was calculated using equations 

recommended by the Federal Ministry of Works, with runoff coefficients deliberately selected to 

reflect conservative assumptions and anticipated future development within the corridor. Peak 

discharges for drainage design were then estimated using the Rational Method. 
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Figure 3.7: Catchment Area of LOT1 (No River) 

 

The contributing catchments within Lot 1 are generally small and low-lying, with areas ranging from 

approximately 0.003 to 0.15 kmĮ and very gentle slopes of about 0.1ï0.3%. Natural drainage channels 

are poorly defined, and surface saturation is typically high during prolonged rainfall events, resulting 

in rapid runoff generation. Correspondingly, calculated times of concentration are short, ranging from 

about 5ï7 minutes for the smallest catchments, 8ï12 minutes for typical catchments, and up to 12ï

18 minutes for the largest catchments. These short response times lead to high design rainfall 

intensities and elevated peak discharges, which have been explicitly accounted for in the drainage 

system design. 

 

3.9.3.2.9 Rainfall Intensities, Runoff Coefficients, and Design Floods 

Table 3-2 presents the typical design rainfall intensities adopted for Lot 1, expressed as a function of 

time of concentration (tc) and design return period. The intensities were derived from the applicable 

intensityïdurationïfrequency (IDF) relationships and reflect the rapid hydrological response of the 

small, flat catchments within the project corridor. Shorter times of concentration correspond to higher 

rainfall intensities, highlighting the flash-flood potential of these catchments during intense storm 

events. 

Table 3.2: Typical Rainfall Intensities for Lot 1 

tc (min) I 20  (mm/hr) I T  (mm/hr) I 2T  (mm/hr) 

5ï7 ΞΝΜтΞΤΜ ΞΠΜтΟΞΜ ΞΦΜтΟΥΜ 

10ï12 ΝΣΜтΞΝΜ ΝΥΜтΞΡΜ ΞΞΜтΟΜΜ 
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15ï18 ΝΟΜтΝΤΜ ΝΡΜтΞΝΜ ΝΥΡтΞΡΜ 

Runoff coefficients adopted: 

Condition C-Value 

Present natural terrain 0.25ï0.45 

Future reclaimed / urbanized 0.55ï0.80 
 

 

Table 3.2 also summarizes the runoff coefficients (C-values) applied in the hydrological analysis, 

covering both the present natural terrain and anticipated future reclaimed or urbanized conditions. In 

line with conservative design practice and long-term corridor development assumptions, future C-

values were adopted for drainage sizing. Peak discharges were subsequently estimated using the 

Rational Method, expressed as Q = 0.278 Ĭ C Ĭ I Ĭ A, where the selected rainfall intensity and runoff 

coefficient directly control the magnitude of the design flows used for culvert and minor drainage 

design. 

Design calculations adopt future conservative C-values. 

Peak discharge was computed as: 

[Q = 0.278 , C , I , A] 

Design return periods were derived using the Road Class A curve, yielding T å 50ï100 years, with 

check floods defined as 2T. To address climate change, all flows were increased by 20%. 

 

Figure 3.8 ï Design Flood Frequency Estimate 

The graph shows a clear, risk-based relationship between road classification, flood magnitude, and 

the selected design return period. As the 1:20-year flood discharge increases, higher-class roads are 
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designed to withstand progressively rarer and more extreme flood events. Road Class A, representing 

the most critical infrastructure, adopts the highest level of protection, with design flood frequencies 

increasing from about 50 years at lower discharges to around 100 years at higher flows. Road Class 

B follows a similar but less conservative trend, with design return periods rising from roughly 20 to 

50 years. 

In contrast, lower-order roads (Classes C and D) are designed for substantially shorter return periods, 

typically between 10 and 20 years, reflecting their lower strategic importance and a greater tolerance 

for occasional flooding or overtopping. Overall, the graph illustrates a proportional and pragmatic 

drainage design philosophy in which structural resilience increases with road function and potential 

consequence of failure, ensuring safety and serviceability for major roads while avoiding unnecessary 

over-design for minor ones. 

3.9.3.2.10 Hydraulic Design, Culvert Types, and Sizing 

A hydraulic analysis of the culvert system was conducted using the HY-8 hydraulic modelling 

software, which is widely used for the detailed design and performance evaluation of highway 

drainage structures. The analysis assessed both inlet-controlled and outlet-controlled flow conditions, 

with particular attention to the interaction between headwater and tailwater levels under a range of 

design storm scenarios. Given the lagoonal and low-gradient setting of the project corridor, the 

potential influence of tidal and backwater submergence on culvert performance was explicitly 

considered. The modelling also examined culvert barrel flow regimes (including open-channel and 

pressure flow conditions), as well as flow velocities and associated scour potential at culvert inlets 

and outlets, to ensure structural stability and long-term functionality. 

A range of culvert types was adopted to suit varying hydraulic demands and site constraints along the 

corridor. These include reinforced concrete pipe culverts with diameters ranging from 600 mm to 

1,500 mm for typical drainage crossings, box culverts for larger discharges or locations with limited 

vertical clearance, and multiple-barrel culvert configurations where inlet control governs hydraulic 

capacity or where widening is required to safely convey design flows. The selection and sizing of 

culverts were guided by hydraulic performance, constructability, and maintenance considerations, 

ensuring adequate flood conveyance while minimising upstream afflux and downstream erosion risks. 

 

3.9.3.2.11 Recommended Culvert Sizes and Layout 

Table 3.5.3-3 summarises an extract of the recommended culvert sizes and protection measures along 

Lot 1 of the project corridor. The table identifies the chainage, culvert type, hydraulic size, and 

associated inlet/outlet protection selected to safely convey design flows under the adopted 

hydrological and hydraulic criteria. 

Table 3.3: Recommended Culvert Sizes (Extract) 

No. Chainage Type Size Protection 

1 CH00+932 Pipe 1 Ĭ Ï1.2 m Heavy riprap / grouted riprap 
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2 CH02+155 Pipe 1 Ĭ Ï1.2 m Heavy riprap / grouted riprap 

3 CH02+742 Pipe 1 Ĭ Ï1.2 m Heavy riprap / grouted riprap 

4 CH03+900 Pipe 1 Ĭ Ï1.2 m Heavy riprap / grouted riprap 

5 CH04+875 Pipe 1 Ĭ Ï1.2 m Heavy riprap / grouted riprap 

 

The listed culverts are predominantly single-barrel reinforced concrete pipe culverts with a diameter 

of 1.2 m, reflecting the relatively small but rapidly responding catchments in the project area. Heavy 

or grouted riprap protection is specified at these locations to control flow velocities, prevent erosion 

and scour at culvert inlets and outlets, and ensure long-term structural stability under design flood 

and backwater conditions. The recommended sizes are based on HY-8 modelling results and are 

consistent with the overall drainage strategy for Lot 1, balancing hydraulic adequacy, constructability, 

and maintenance requirements. 

 

3.9.3.2.12 Maintenance and Long-Term Performance 

Given the very flat terrain, low hydraulic gradients, and predominance of fine-grained sediments 

along the project corridor, long-term culvert performance is strongly dependent on effective operation 

and maintenance. Periodic desilting will be required to prevent sediment accumulation within culvert 

barrels and approach channels, which could otherwise reduce hydraulic capacity and increase 

upstream flooding risk. In addition, regular vegetation control at culvert inlets and along approach 

drains is essential to avoid blockage by grasses, debris, or invasive aquatic plants, particularly during 

the rainy season when growth rates and runoff volumes are highest. Outlet protection measures, 

including riprap and grouted aprons, should be routinely inspected and reinstated as necessary 

following major storm events to ensure that erosion and scour do not compromise culvert stability. 

Culverts located in close proximity to the lagoon are also expected to operate under periodically 

submerged or backwater-controlled conditions, particularly during high lagoon water levels or storm-

induced setup. Accordingly, culvert invert levels, roadside drains, and approach channels have been 

designed to remain hydraulically functional across the full range of anticipated tailwater conditions, 

including tidal and non-tidal fluctuations. This integrated design approach ensures continued drainage 

effectiveness, minimises flood risk to the carriageway, and supports the long-term resilience of the 

drainage system under both present and future hydrological conditions. 

3.9.3.2.13 Conclusion 

The culvert and minor drainage system for Lot 1: 

¶ Safely conveys design and check floods under tidal constraints; 

¶ Incorporates climate change resilience; 

¶ Accommodates future reclamation and urbanisation; and 

¶ Supports long-term hydraulic, environmental, and operational performance. 
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3.9.3.3 Bridges and Major Drainage Structures 

3.9.3.3.1 Role of Bridges in the Drainage System 

Bridges represent the primary major drainage structures along Lot 1 and are designed to accommodate 

large-scale lagoon hydraulics rather than local runoff alone. Their function extends beyond simple 

conveyance, serving to: 

¶ Preserve full hydrological and ecological connectivity across lagoon systems; 

¶ Accommodate extreme water levels associated with rainfall, wind setup, and long-term sea 

level rise; 

¶ Prevent constriction of lagoon flow paths that could increase flood levels upstream or 

downstream; and 

¶ Support navigation, fisheries, and sediment transport processes. 

3.9.3.3.2 Hydrodynamic Conditions at Bridge Locations 

Hydrological analysis confirms that water levels at bridge locations are influenced primarily by: 

¶ Rainfall-driven inflows from upstream catchments; 

¶ Backwater effects from interconnected lagoon systems; 

¶ Wind-induced setup across the lagoon surface; and 

¶ Atmospheric pressure variations. 

Astronomical tidal influence is minimal and secondary, with total tidal ranges significantly smaller 

than water-level changes induced by meteorological and hydrological forcing. Bridge design, 

therefore, prioritises these dominant processes. 

3.9.3.3.3 Design Water Levels and Climate Change Allowances 

Bridge deck levels, soffit elevations, and freeboard have been established based on a 100-year return 

period design high water level, incorporating: 

¶ Mean water levels; 

¶ Rainfall-induced lagoon level rise; 

¶ Wind setup and atmospheric effects; and 

¶ Explicit sea level rise allowances consistent with the anticipated service life of the structure. 

This ensures that bridges remain operable, structurally safe, and hydraulically effective under future 

climate conditions. 

3.9.3.3.4 Hydraulic Opening, Flow Conveyance, and Scour Protection 

Bridge openings are designed to provide sufficient cross-sectional area to pass design flood flows 

without excessive afflux. Pier spacing and alignment have been optimised to minimise flow 

disturbance and reduce local scour risk. 

Scour assessments account for: 
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¶ Combined wave and current effects; 

¶ Fine-grained lagoon bed materials; and 

¶ Potential amplification of velocities around piers during extreme events. 

Appropriate bed protection measures, including riprap and scour aprons, are incorporated to ensure 

long-term stability. 

3.9.3.3.5 Environmental Considerations at Bridge Crossings 

From an environmental perspective, bridge-based crossings are a deliberate design choice to: 

¶ Avoid wetland infilling and permanent habitat loss; 

¶ Maintain tidal and non-tidal water exchange; 

¶ Support fisheries movement and aquatic biodiversity; and 

¶ Reduce cumulative hydrological impacts within the Lekki lagoon system. 

This approach aligns directly with the mitigation hierarchy and biodiversity protection commitments 

outlined in Chapter 4 and Chapter 7 of the ESIA. 

 

3.9.3.4 Bridge Crossing and Major Drainage Structures (Lekki Lagoon) 

3.9.3.4.1 Role of Bridges within the Corridor Drainage System 

Bridges constitute the primary major drainage structures along Lot 1 of the project corridor and are 

designed to accommodate lagoon-scale hydrodynamics, rather than local runoff alone. Their role 

extends beyond conveyance to include the preservation of hydrological and ecological processes 

across the lagoon system. Specifically, the bridges are designed to: 

¶ Preserve full hydrological and ecological connectivity across lagoon waters; 

¶ Accommodate extreme water levels driven by rainfall, wind setup, and long-term sea-level 

rise; 

¶ Prevent constriction of flow paths that could increase upstream or downstream flood levels; 

and 

¶ Support navigation, fisheries movement, sediment transport, and lagoon-wide circulation. 

This design philosophy ensures that major drainage across the lagoon is managed structurally through 

bridge spans, while minor drainage demands are addressed through the culvert system described in 

Section 3.5.3.2. 

3.9.3.4.2 Engineering Location and Hydrodynamic Setting 

The proposed highway bridge for Lot 1 crosses the Lekki Lagoon, which forms part of the wider 

Lagos Lagoon system and lies approximately 80 km inland from the Atlantic Ocean outlet. Lekki 

Lagoon is hydraulically connected to Lagos Lagoon via a narrow channel near Epe and further linked 

to the open sea through even more restricted downstream waterways. 
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Hydrodynamic conditions at the bridge location are governed by a combination of weak astronomical 

tides and strong non-tidal forcing mechanisms. While ocean tides propagate into the lagoon system, 

their influence is significantly attenuated by the narrow connecting channels. Lagoon water levels are 

instead dominated by: 

¶ Rainfall-driven inflows from upstream catchments, notably the Ogun and Osun Rivers; 

¶ Backwater effects caused by restricted lagoonïlagoon exchange; 

¶ Wind-induced setup across the lagoon surface; and 

¶ Atmospheric pressure variations. 

In the vicinity of the crossing, the lagoon is approximately 2.2 km wide with an average water depth 

of about 2.5 m. Elevated water levels in Lagos Lagoon, driven by river discharge or meteorological 

surge, can induce backwater effects within Lekki Lagoon, resulting in lagoon-wide water-level setup 

and low-frequency oscillations. Consequently, the bridge site experiences a compound hydrodynamic 

regime influenced by both upstream river inflows and lagoon-scale meteorological forcing, while 

astronomical tides remain secondary. 

3.9.3.4.3 Objectives of the Hydrological and Hydraulic Bridge Study 

The hydrology and hydraulics assessment for the lagoon bridge was undertaken to provide a robust 

technical basis for bridge layout, elevation, and foundation design over a 100-year service life. The 

objectives of the study include: 

¶ Establishing a unified vertical datum and tidal reference system; 

¶ Determining the 100-year return period design high water level (HWL ); 

¶ Characterising wind, wave, and current conditions relevant to structural loading and scour; 

and 

¶ Defining hydraulic boundary conditions for bridge decks, soffits, approach embankments, 

foundations, and bed protection measures. 

3.9.3.4.4 Study Scope and Design Assumptions 

The study covers the lagoon water body surrounding the proposed crossing and the drainage interfaces 

at bridge approaches, over the full 100-year design life. Key assumptions include: 

¶ Adoption of a consistent independent vertical datum; 

¶ Use of long-term reanalysis and gridded datasets representative of regional conditions; 

¶ Linear superposition of water-level components for extreme design combinations; and 

¶ Dominance of locally generated wind waves, with negligible ocean swell influence. 

3.9.3.4.5 Engineering Practice Verification Using Existing Structures 

Design water levels and bridge elevations were benchmarked against existing infrastructure within 

the lagoon system. Field surveys of the LekkiïEpe Lagoon Bridge indicate a minimum deck elevation 

of approximately 27.6 m (project datum) and historical flood marks at about 25.5 m, providing a 

freeboard of roughly 2.1 m. The Dangote Refinery platform, surveyed at approximately 26.5 m 
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elevation, also provides a regional reference for flood-risk management. These benchmarks confirm 

that the adopted HWL  of approximately 27.05 m is conservative and appropriate when future 

climate change allowances are included. 

 

 Plate 3.1: Existing Bridge on the LekkiïEpe Road 

 

 

Figure 3.9: Longitudinal Profile of the Existing Bridge Based on Field Survey 

 

3.9.3.4.6 Hydrometeorological Data Sources 

Table 3.4: Primary Data Sources for Bridge Hydrology and Hydraulics 

Data Category Source Period / Resolution Application 

Water level observations Installed gauge Oct 2025 (30 days) Tidal analysis, MSL 

Current velocity Fixed-point ADCP Dec 2025 Design currents 

Wind field ERA5 reanalysis 1940ï2024 Wind setup, waves 

Wave climate ERA5 wave data 1940ï2024 Offshore reference 

Bathymetry Survey + GEBCO 2025 Gridded Depth, scour 
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Sea-level rise IPCC AR6 To 2100 Climate allowance 

 

Dangote Refinery Platform Elevation 

The proposed bridge site is located near the Dangote Refinery, a large-scale industrial facility with 

a relatively uniform platform elevation. Field investigations and measurements indicate that the 

refinery platform elevation is approximately 26.5 m. 

As a major industrial facility, the refinery platform level is generally designed with full consideration 

of regional flood levels, lagoon water-level fluctuations, and long-term operational flood safety. 

Therefore, its elevation provides an important practical reference for water-level risk control in the 

project area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.10: Representative Platform Elevation of the Dangote Refinery (the  

 

Verification of the Design Water Level Analysis 

Based on tidal harmonic analysis, rainfallïpressureïwind setup assessment, and sea-level rise 

projections, this study derives a 100-year return period design high water level at the bridge 

site of approximately: 

HWL100, 

Proposed 7th  Axial Road 
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 bridge å 27.05 m 

The recommended bridge deck elevations are 27.8ï28.0 m. Comparison with the surveyed reference 

facilities indicates that: 

¶ The minimum deck/embankment elevation of the existing lagoon bridge (~27.6 m) is slightly 

lower than the lower bound of the proposed embankment crest elevation (27.8 m), but 

significantly higher than the historical flood mark of 25.5 m; 

¶ The Dangote Refinery platform elevation (~26.5 m) is lower than the proposed 100-year 

design high water level (27.05 m), indicating that the adopted HWL  is conservative when 

future sea-level rise and compound extreme rainfallïstorm surge effects are considered; 

The difference between HWL , bridge å 27.05 m, and the historical flood mark (25.5 m) can be 

interpreted as the combined effect of climate change, rainfall-induced water-level rise, wind setup, 

and atmospheric pressure effects superimposed on historical extremes, representing a forward-

looking design value suitable for a 100-year service life. 

3.9.3.4.7 Tidal Regime and Vertical Datum 

Table 3.5: Principal Tidal Constituents at Bridge Site 

Constituent Amplitude (cm) Remarks 

M  2.54 Dominant 

S 0.75 Secondary 

K 0.68 Minor 

N 0.61 Minor 

O 0.11 Negligible 

 

The extremely small astronomical tidal range (approximately 10ï15 cm) confirms that lagoon water-

level variability is governed primarily by meteorological forcing and catchment inflows. 

3.9.3.4.8 Characteristic Tidal Levels 

Figure 3.11 (Tidal Harmonic Analysis Fit) compares the observed water-level record with the water 

levels reconstructed from the fitted tidal constituents. The harmonic prediction reproduces the small, 

regular oscillations associated with astronomical tides, confirming that tidal signals are present but of 

low amplitude. In contrast, the observed record shows larger-scale variations and gradual shifts in 

mean level that are not captured by the harmonic fit. This divergence indicates that water-level 

variability at the site is dominated by non-tidal processes, such as rainfall-driven inflows, lagoonï

lagoon exchange, wind setup, and atmospheric pressure effects, rather than by astronomical tides. 
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Figure 3.11: Tidal Harmonic Analysis Fit 

Figure 3.12 (Tidal Residuals) presents the residual water levels obtained by subtracting the harmonic 

tidal signal from the observed record. The residuals exhibit sustained positive and negative 

departures, with magnitudes substantially greater than the tidal amplitudes, reflecting the influence 

of meteorological and hydrological forcing. Periods of elevated residuals correspond to lagoon water-

level setup or inflow events, while negative residuals indicate recession phases or reduced inflow. 

Figure 3-1 Results of Tidal Harmonic Analysis 

 

Figure 3.12 Tidal Residuals 

Together, the two figures confirm that tides play a secondary role in governing water levels at the 

site, and that design water levels and drainage performance must be driven primarily by non-

tidal hydrological and meteorological conditions rather than tidal extremes alone. 

Table 3.6 Principal Tidal Constituents 

9ŸŰƚƣŔƣƨĲŰ
ƣ 

 ċůĲ ůƓũŔƣƨĬĲШc 

ыĦůь 

ÅĲůċƖťƚ 

~Ћ ÂƖŔŰĦŔƓċũШũƨŰċƖ 

ƚĲůŔĬŔƨƖŰċũ 

ΞЮΡΠ ?ŸůŔŰċŰƣШĦŸůƓŸŰĲŰƣ 

ÉЋ ÂƖŔŰĦŔƓċũШƚŸũċƖ 

ƚĲůŔĬŔƨƖŰċũ 

ΜЮΤΡ  

uЊ xƨŰċƖтƚŸũċƖШĬŔƨƖŰċũ ΜЮΣΥ  
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 Ћ xƨŰċƖШĲũũŔƓƣŔĦ 

ƚĲůŔĬŔƨƖŰċũ 

ΜЮΣΝ  

§Њ ÂƖŔŰĦŔƓċũШ ũƨŰċƖШ
ĬŔƨƖŰċũ 

ΜЮΝΝ  

§ƣőĲƖƚ ~ЍЯШ~ÉЍЯШĲƣĦЮ ΜЮΡΜ ÉőċũũŸƽрƽċƣĲƖШċŰĬШƨŰƖĲƚŸũƻĲĬ 

ĦŸůƓŸŰĲŰƣƚ 

 

The tidal range in this area is extremely small. The amplitude of the dominant M  constituent is only 

approximately 2.5 cm. When combined with other constituents, the total astronomical tidal range is 

on the order of 10ï15 cm. 

Observed water levels exhibit a total variation of approximately 0.38 m (from about 1.27 m to 1.65 

m relative to the local datum). This indicates that non-astronomical factors, such as meteorological 

setup, wind effects, and rainfall-induced inflow, contribute far more significantly to water level 

variability than astronomical tides. This behavior is characteristic of lagoonal hydraulic systems. 

Tidal regime classification: 

Based on the form number, the site is classified as a regular semidiurnal tide, with two high waters 

and two low waters occurring each day. 

Characteristic Tidal Levels 

Combining the 30-day observations and the harmonic analysis results, the characteristic tidal levels 

at the bridge site are determined as follows (converted to the project vertical datum): 

Table 3.7 Summary of Characteristic Tidal Levels at the Bridge Site 

Characteristic Level Abbreviation Value 

(m) 

Physical Meaning 

Highest Astronomical 

Tide 

HAT 24.50 Highest theoretical tide due to astronomical 

forcing only 

Mean High Water 

Springs 

MHWS 24.48 Mean Sea Level + (M  + S ) 

Mean High Water 

Neaps 

MHWN 24.46 Mean Sea Level + reduced tidal constituents 

Mean Sea Level MSL (Z ) 24.45 Long-term mean water level derived from 

harmonic analysis 
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Mean Low Water 

Neaps 

MLWN 24.43 Mean Sea Level ī reduced tidal constituents 

Mean Low Water 

Springs 

MLWS 24.41 Mean Sea Level ī (M  + S ) 

Lowest Astronomical 

Tide 

LAT 24.40 Lowest theoretical tide due to astronomical 

forcing only 

 

The table presents the characteristic astronomical tidal levels derived from harmonic analysis at the 

project site, referenced to the adopted project vertical datum. Mean Sea Level (MSL or Z ) represents 

the long-term average lagoon water level and forms the baseline for defining other tidal levels. Mean 

High and Low Water during springs (MHWS and MLWS) reflect conditions when the principal lunar 

(M ) and solar (S ) constituents act in phase, while neap levels (MHWN and MLWN) correspond to 

reduced tidal ranges when these constituents partially cancel. 

The Highest and Lowest Astronomical Tides (HAT and LAT) define the theoretical upper and lower 

bounds of water levels attributable solely to astronomical forcing. The very small difference between 

HAT and LAT confirms an extremely weak tidal regime at the site. This demonstrates that tidal effects 

are secondary, and that observed and design water levels are primarily controlled by non-tidal 

processes such as rainfall-driven inflows, wind setup, atmospheric pressure effects, and lagoon 

backwater conditions. 

Bottom of Form 

3.9.3.4.9 Extreme Water Levels and Climate Change Allowance 

Table 3.8 summarises the individual extreme water-level components considered in the assessment. 

The dominant contribution is the rainfall-induced lagoon water-level rise (1.60 m), reflecting the 

strong influence of catchment inflows and lagoon backwater effects during intense storm events. 

Atmospheric pressure effects (0.25 m) represent inverse barometer responses during severe weather 

systems, while wind setup (0.10 m) accounts for lagoon-wide water-level accumulation under 

sustained strong winds. A sea-level rise allowance of 0.60 m has been incorporated to address 

projected long-term climate change over the 100-year design life of the structure. Together, these 

components represent a conservative combination of hydrological, meteorological, and climatic 

drivers of extreme water levels. 

Table 3.8: Extreme Water-Level Components 

Component Value (m) 

Rainfall-induced rise 1.60 

Atmospheric pressure 0.25 

Wind setup 0.10 
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Sea-level rise (100 yr) 0.60 

 

Table 3.9 shows the resulting 100-year design high water level (HWL ) of 27.05 m, obtained by 

combining the extreme components with the mean sea level reference. Based on this value, 

recommended bridge deck elevations of 27.8ï28.0 m have been adopted, providing a freeboard of 

approximately 0.75ï0.95 m above HWL . This freeboard allows for uncertainties in extreme event 

coincidence, wave action, and future variability, ensuring that the bridge remains structurally safe, 

hydraulically effective, and operational under both present conditions and future climate scenarios. 

Table 3.9: Design High Water Level 

Parameter Elevation (m) 

HWL  27.05 

Recommended deck 27.8ï28.0 

These elevations ensure adequate freeboard and long-term operability under future climate 

conditions. 

3.9.3.4.10 Wind, Wave, and Current Conditions 

The Figure 3.13 (ERA5 Wind Rose) illustrates the long-term distribution of 10 m elevation wind 

speed and direction derived from the ERA5 reanalysis dataset at latitude 6.0ÁN and longitude 3.75ÁE. 

The wind rose shows a strongly directional wind regime, with winds occurring predominantly from 

the south-westerly quadrant. This directional dominance reflects the regional meteorological pattern 

associated with the south-west monsoon system. Most wind occurrences fall within the moderate 

speed ranges (approximately 4ï8 m/s), while higher wind speeds occur less frequently but are still 

concentrated along the same south-westerly alignment. The consistency of wind direction is 

particularly important for lagoonal environments, as it governs fetch length, wave growth, and wind-

induced water-level setup. 
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Figure 3.13: ERA5 Wind Rose (lat = 6.0ÁN, lon = 3.75ÁE) 

Table 3.10: Design Wind Parameters 

ÂċƖċůĲƣĲƖ éċũƨĲ 

?ĲƚŔŊŰШƽŔŰĬШƚƓĲĲĬ ΝΞЮΣШůоƚ 

9ŸŰƣƖŸũũŔŰŊШĬŔƖĲĦƣŔŸŰ ÉŸƨƣőрƽĲƚƣĲƖũǃ 

Offshore Deep-Water Wave Climate (Background) 

An assessment of the offshore wave climate was undertaken using the ERA5 deep-water wave 

reanalysis dataset to establish background reference conditions for the project area. The analysis 

indicates that the 100-year return period significant wave height in offshore deep water is 

approximately 3.0 m, with an associated peak wave period in the range of 10ï15 seconds. 

Ὄs,offshore å 3.0 m 

with a corresponding peak wave period of: 

Ὕp å 10ï15 s 

Notwithstanding these offshore conditions, the proposed bridge site is located approximately 80 km 

inland from the lagoon inlet, and hydraulic connectivity to the open ocean occurs through narrow and 

shallow channels. As a result, long-period ocean swells experience substantial attenuation during 

inland propagation and exert negligible influence at the bridge location. Consequently, wave 
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conditions at the bridge site are governed predominantly by locally generated wind waves within the 

lagoon rather than by offshore swell. 

 

Fetch-Limited Lagoon Wind Waves 

Lagoon wind-wave conditions at the bridge site were analysed using the SverdrupïMunkï

Bretschneider (SMB) method, in accordance with the guidance provided in the USACE Coastal 

Engineering Manual (CEM). The SMB method is appropriate for enclosed or semi-enclosed water 

bodies where wave growth is constrained by finite fetch length and shallow water depth. The 

governing parameters for the analysis include the 10 m elevation wind speed (U ), effective fetch 

length (F), and mean water depth (h). 

water depth . 

The dimensionless parameters are defined as: 

Equation (7-1) Dimensionless fetch and depth parameters 

 

where Ὣ is the gravitational acceleration. 

 

Following USACE CEM Part II-2 (ñWind Wavesò), wave growth is expressed using dimensionless 

fetch and depth parameters, defined as functions of gravitational acceleration, fetch length, and water 

depth. For the present project, a 100-year return period wind speed of 12.6 m/s was adopted, together 

with an effective fetch length of approximately 10.5 km and a representative lagoon depth of 2.5 m. 

Evaluation of the resulting dimensionless parameters indicates that the bridge site is primarily fetch-

limited, with shallow water depth exerting a secondary constraint on wave development. Using 

interpolation of the CEM design charts and associated empirical relationships, the 100-year return 

period lagoon wind-wave conditions at the bridge site are estimated to comprise a significant wave 

height of approximately 0.8 m and a peak wave period of about 4.5 seconds. 

 

 

Design Wave Parameters at the Bridge Site 

Taking into account the ERA5 wind extreme analysis, wind rose characteristics, lagoon geometry, 

SMB method results, and relevant engineering experience in similar lagoonal environments, the 

adopted 100-year return period design wave parameters at the bridge site are a significant wave height 

(H ,design) of 0.8 m and a peak wave period (T ,design) of 4.5 s.  

Design significant wave height: 

     Ὄs,design = 0.8 m 

Ὗ 
ὢz = 

ὫὊ 
, Ὠz = 

ὫὬ 

2 2 
10 10 Ὗ 



171 

 

Design peak wave period: 

     Ὕp,design = 4.5 s 

 

These values are considered representative of extreme lagoon wind-wave conditions and are slightly 

conservative for structural and scour design purposes. 

 

Linear Wave Dispersion and Near-Bed Orbital Velocity 

For scour and foundation design assessments, it is necessary to estimate the near-bed wave orbital 

velocity associated with the adopted design wave conditions. Linear wave theory was applied for this 

purpose, consistent with USACE CEM Part II-7 (ñWave Forcesò). The linear wave dispersion 

relationship was used to determine the wave number corresponding to the design wave period and 

lagoon depth, from which wavelength and wave kinematics were derived. 

The linear wave dispersion relationship is given by: 

Equation (7-2) Linear wave dispersion relation 

ὫὯtanh (Ὧ) = ‫2 

where: 

¶ ;Ὕis the angular frequency/“2 = ‫ 

¶ Ὧis the wave number; 

¶ is the water depth. 

The relationship between wavelength ὒand wave number Ὧis: 

Equation (7-3) Wavelengthïwave number relationship 

2“ 

ὒ = 

Ὧ 

Once the wave number Ὧis obtained, the maximum near-bed horizontal orbital velocity for regular 

waves can be estimated using simplified expressions provided in the CEM, such as: 

Equation (7-4) Near-bed wave orbital velocity (peak value) 

“Ὄ 

Ὗb,peak å 
Tsinh(Ὧ) 

where may be taken as the representative wave height (e.g., Ὄs). The root-mean-square (RMS) 

near-bed orbital velocity can be approximated accordingly. 

Ὗb,peak 

Ὗb,rms å  
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ã2 

These formulations are based on USACE CEM, Part II -7, ñWave Forcesò, which presents linear 

wave theory and near-bed orbital velocity expressions. 

Substituting: 

¶ Ὄ å Ὄs = 0.8 m; 

¶ Ὕ = 4.5 s; 

¶  = 2.5 m, 

and solving for Ὧ, the near-bed wave orbital velocity magnitude at the bridge site is obtained. 

Ὗb,rms = 0.47 m/s 

 

Using the design significant wave height of 0.8 m, a peak wave period of 4.5 s, and a mean water 

depth of 2.5 m, the wave number was solved iteratively from the dispersion equation. The resulting 

wave parameters were then used to estimate the near-bed horizontal orbital velocity. Based on CEM 

formulations, the peak near-bed orbital velocity was calculated and converted to a root-mean-square 

(RMS) value for use in scour assessment. 

The analysis yields a near-bed RMS orbital velocity of approximately 0.47 m/s at the bridge site, 

corresponding to a peak orbital velocity of about 0.66 m/s. These values are adopted in this report as 

representative of wave-induced near-bed motion under 100-year return period conditions and are 

subsequently combined with current velocities in the assessment of potential scour around bridge 

foundations. 

Observation Overview and Measurement Conditions 

Boat-mounted ADCP (Acoustic Doppler Current Profiler) measurements were conducted near on 9 

October 2025 (spring tide day), between 16:30 and 17:00, a boat-mounted moving-vessel ADCP 

survey was carried out in the vicinity of the proposed bridge site. A total of four transects were 

surveyed, designated Line 3 to Line 6, all generally aligned along the SWïNE main axis of the lagoon, 

covering the main channel and the adjacent shallow shoal areas. To verify the moving-vessel results 

and to obtain representative tidal current parameters at the bridge site, the project team conducted 

supplementary fixed-point ADCP measurements near the main channel at the Lot 1 bridge site on 21 

December 2025, with a continuous recording duration of approximately 3.7 h, a sampling interval of 

about 20 s, and in conjunction with the projectôs water-level observations and harmonic analysis to 

identify flood and ebb tidal phases. Among the moving-vessel transects, Line 4 to Line 6 were located 

over shallow shoals. Due to the combined effects of shallow water, wave disturbance, loss of bottom 

tracking, and variations in vessel attitude, these data were assessed as abnormal or unreliable after 

quality checking and are therefore considered suitable only for qualitative reference. Line 3, located 

in the main channel (water depth approximately 3.8ï4.2 m), retained usable records after removal of 

a small number of attitude-related outliers. However, comparison with the subsequent fixed-point 

ADCP measurements revealed systematic discrepancies in both current magnitude and direction (with 

the moving-vessel results being significantly higher and directionally inconsistent). Consequently, the 

moving-vessel ADCP data are not adopted as a quantitative basis for design in this report. Subsequent 
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recommendations on design tidal current velocities and scour calculations at the bridge site are 

therefore based primarily on the statistical results of the fixed-point ADCP measurements, 

supplemented by tidal harmonic analysis and conservative safety factors for extrapolation. The 

moving-vessel ADCP results are used only as qualitative evidence of the presence of inflow and 

outflow processes at the site and are not used to directly specify design current velocities. 

Measurement Uncertainty and Applicability 

It should be noted that the duration of the fixed-point ADCP record was approximately 3.7 h, which 

does not cover a complete semi-diurnal tidal cycle. The resulting statistics are therefore more 

appropriate as field-based constraints on the order of magnitude of current velocity and the stability 

of flow direction at the bridge site. Considering factors such as wind-driven set-up, lagoon exchange 

flows, short-term gusts, and instrument installation attitude, the actual long-term extreme values may 

exceed those captured within the observation window. Accordingly, on the basis of the fixed-point 

ADCP results, this report applies a moderate amplification factor to the design tidal current velocity 

and combines it with near-bed wave orbital velocities in the scour analysis, so as to ensure 

conservative, safety-biased design values. Furthermore, given that moving-vessel ADCP 

measurements under shallow-water and wave- affected conditions are highly sensitive to vessel-speed 

subtraction and attitude/heading corrections, and that order-of-magnitude differences exist when 

compared with the fixed-point measurements, the moving-vessel results are treated in this report as 

high-uncertainty reference information. They are not used to establish design current velocities 

directly, but only to qualitatively demonstrate the existence of inflow and outflow processes at the 

bridge site. 

 

 

Figure 3.14: Time History of Current Velocity 
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Measured Current Velocity Analysis 

To verify the moving-vessel ADCP results obtained on 9 October 2025 and to derive representative 

tidal current characteristics at the bridge site, the project team conducted fixed- point ADCP 

observations near the main channel at the Lot 1 bridge site on 21 December 2025 (continuous 

recording for approximately 3.7 h with a sampling interval of about 20 s). After removing start-up 

outliers and applying 10-minute averaging for representative statistics, the hydrodynamic 

characteristics at the bridge site can be summarized as follows: 

Flow direction and reversibility: 

Throughout the observation window, the flow direction remained persistently near-northward 

(approximately 0ï20Á), with no clear flow reversal observed during either the flood or ebb phases. 

This indicates a regime characterized by weak tidal currents with residual flow dominance. This 

behavior is consistent with the projectôs tidal harmonic analysis results (showing a small astronomical 

tidal range), confirming that the tidal component constitutes a relatively minor proportion of the total 

flow at the bridge site. 

Velocity magnitude: 

The fixed-point ADCP observations indicate an average current velocity of approximately 0.086 m/s, 

a maximum 10-minute averaged velocity of about 0.138 m/s, and an instantaneous peak velocity of 

approximately 0.216 m/s. Overall, the site is characterized by a low-velocity flow environment, with 

flow direction stability significantly higher than that inferred from the moving-vessel survey. 

 

Relationship with water-level variation: 

During the observation window, the water level (pressure) exhibited an overall decreasing trend, 

while the current velocity showed no pronounced correlation with tidal phase. This suggests that, in 

addition to astronomical tides, low-frequency processes such as wind-driven effects and lagoon 

exchange flows may exert stronger control on the local hydrodynamics. 

Verification of moving-vessel ADCP results: 

The moving-vessel ADCP results from Line 3, which indicated a depth-averaged velocity of 

approximately 1.22 m/s, peak values of 1.8ï1.9 m/s, and a flow direction of about 87Á, are inconsistent 

with the fixed-point measurements in both magnitude and direction. Considering factors during the 

moving-vessel survey such as shallow-water conditions, wave disturbance, vessel-speed subtraction 

errors, and the high sensitivity to attitude and heading calibration, the moving-vessel ADCP results 

are considered unsuitable for quantitative design purposes. Subsequent design current velocities are 

therefore based on the statistical results of the fixed- point ADCP measurements, with conservative 

factors applied to account for long-term uncertainty. 
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Figure 3.15: Current Direction Rose Diagram 

Design Tidal Current Velocity 

The tidal range in this project area is relatively small, and the tidal current component at the bridge 

site is weak. The supplementary fixed-point ADCP measurements (see Section 8.2) indicate that the 

maximum 10-minute averaged velocity is approximately 0.14 m/s, with an instantaneous peak of 

about 0.22 m/s, and no clear tidal flow reversal was observed within the measurement window. 

Considering the limited duration of the observations and uncertainties associated with wind-driven 

set-up and enhanced lagoon exchange, the following conservative design values are recommended to 

remain on the safe side: 

¶ ÅDepth-averaged design tidal current velocity: 

¶ ὠľ = 0.20 m/s 

¶ Near-bed design tidal current velocity: 

¶ ὠb = 0.25 m/s 

(to be combined with near-bed wave orbital velocity; see Section 10.2) 

The above values represent a conservative amplification relative to the measured statistics and are 

considered sufficient to cover typical wind-driven and lagoon-exchange-enhanced conditions. The 

moving-vessel ADCP results are not used as a quantitative basis for these design values and are 

retained only for qualitative reference. 

Composition of Design Water Level and Reference Basis 

The 100-year return period design high water level at the bridge site, denoted as HWL , is 

determined as the linear combination of the following components: 
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Equation (9-1) Design high water level formulation HWL100,bridge = MSL + ȹtide + ȹRain + ȹwind 

+ ȹpress + SLR100 

where: 

Å  MSL ð Mean Sea Level; 

Å ȹtideð astronomical tidal contribution (taken as MHWS relative to MSL); 

Å ȹRainð rainfall-induced water level rise; 

Å ȹwindð wind setup; 

Å ȹpressð atmospheric pressure-induced water level rise; 

Å SLR100ð sea level rise allowance over the 100-year design life. 

The adopted combination approach follows the general principles recommended in the USACE 

Coastal Engineering Manual (CEM) for extreme water level decomposition, together with common 

engineering practice and IPCC guidance on the linear superposition of independent water level 

contributors for design purposes. 

 

100-Year Return Period Design High Water Level at the Bridge Site 

Based on the analyses presented in the preceding chapters, the following values are adopted: 

Å  MSL = 24.45 m 

Å ȹtide å 0.05 m(MHWS ï MSL) 

Å ȹRain = 1.60 m 

Å ȹwind å 0.10 m 

Å ȹpress = 0.25 m 

Å  SLR100 = 0.60 m 

Substituting these values into Equation (9-1) yields: 

HWL100,bridge å 24.45 + 0.05 + 1.60 + 0.10 + 0.25 + 0.60 å 27.05 m 

Accordingly, the recommended 100-year return period design high water level at the bridge site is:

      

Recommended Beam Soffit and Approach Embankment Elevations (Hydrological 

Considerations Only) 

From a hydrological perspective, the beam soffit elevation should account for both the design high 

water level and an allowance for wave action. A commonly adopted expression is: 

Equation (9-3) Beam soffit control elevation (hydrology only) 

ὤbeam = HWL100 + ‖Ὄs 

where: 
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Å Ὄs is the design significant wave height; 

Å ‖ is a coefficient typically ranging from 0.5 to 1.0, depending on design conservatism and 

structural considerations. 

For the present project: 

Å Ὄs = 0.8 m; 

Å HWL100,bridge å 27.05 m. 

Taking ‖ = 0.5ï1.0, the recommended beam soffit elevation range is: 

ὤbeam å 27.05 + 0.40 to 27.05 + 0.80 

ὤbeam å 27.45ï27.85 m 

This elevation range provides adequate allowance for extreme water levels and wave effects from a 

hydrological standpoint. Final values should be determined in conjunction with structural clearance 

requirements, navigation clearance (if applicable), and geometric design constraints. 

 

Design Near-Bed Velocity and Bed Material Conditions 

The design near-bed velocities adopted in this chapter are entirely based on the analysis of measured 

ADCP data presented in Chapter 8. A total of four transects (Line 3 to Line 6) were surveyed at the 

bridge site. After excluding data affected by abnormal vessel attitude and the capsizing incident, only 

the deep-water transect Line 3, with water depths of approximately 3.8ï4.2 m, retained a continuous 

and reliable dataset under peak spring-ebb conditions. This transect is therefore considered 

representative of the main-channel tidal flow conditions at the bridge site. 

The shallow-water transects (Line 4 to Line 6), affected by very shallow depths, vessel motion, and 

ADCP attitude instability, were deemed unsuitable for quantitative analysis and are not used for scour 

design. They are retained only as qualitative evidence indicating the presence of strong unidirectional 

outflow across the bridge section. 

From a geotechnical perspective, particle size analysis conducted at borehole BH7 at depths of 4.30ï

4.50 m indicates that approximately 95% of the material passes the 0.063 mm sieve, demonstrating 

that the bed material is dominated by silt and clay, with very low sand content. The bed material can 

therefore be classified as fine-grained cohesive soil rather than non-cohesive sand. 

Quick undrained triaxial shear tests at corresponding depths indicate an undrained cohesion cu and 

an undrained friction angle close to 0Á (the measured value of approximately 2Á may be conservatively 

taken as zero). These results confirm that the bed material exhibits cohesive behavior. 

Accordingly, the scour analyses in this chapter are based on the following premises: 

¶ Design tidal current conditions are derived from the Line 3 deep-water transect under peak 

spring-ebb flow 

¶ Bed material is treated as fine-grained cohesive soil (silty clay), for which scour occurs 

primarily through gradual erosion rather than rapid sediment transport 

¶ Empirical scour formulas developed for sandy beds are applied only as conservative upper-

bound estimates. 
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Figure 3.16 Grain Size Distribution of Main Channel Bed Material 

 

 

Figure 3.17: Triaxial Shear Test Results of Main Channel Bed Material 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































