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Lagos 7th Axi al Road, al so knokinl ametitrhe d
l ageway expressway planned by the Feder al
i ons: Lot 1 (CH 0+000 tdd CH+88200) Thrdriba
speeds up to 100 kil ometres per hour. |t
forced concrete pavement, chosen for its ¢

Environment al and Soci al | mpact Assessme
.7 km critical i nfr-aekkuct bagosef§mane, | bC
nds from Chainage O0+O0F0T® )a tRotahde Jluenkcktii oFnr et eo
he terminus of the first LekKki Lagoon <crc
ered to the south by approximately 186 kn
e, aemsd tboy tthhee WRepubl i c of Benin.

road starts at |l daso Village on the Lekki
the LekKki Fr eter uTmpaedte iZmtneer.c Mamsgeigd ®ennect s
e at this point. Fr oem |ltdlaes oFr d en eT rraocaed Zhoera
ses the Lekki Lagoon, and meets a planned
e is a diamond interchange. I't continues
has m a@tolQH s1t1a#900. The route then foll ows
toward Epe Northlj dhe OdadReadsbattwdemre I
won Village (3.98762137 Et,r wompeedt® s hst2esr oo )n e
he highway.

7t h Axi al Road is the main conneiCtail ababe
t al Hi ghway at KM 47+474, as described in
nsula from a coast al endpoiCmtr giontfo oan mdjeo
Port and Dangote Refinery is routed away
h a-BdsSoetbnomic corridors.

e i s an administrative boundary at CH 0+9
from CH 0+900 north for the full |l ength
ge of all work from CH rOi+®dge asticCuthzeb dirangcdlcsa

way connection.

osed Strategic Connectivity, Regional Tr a:

Lagos 7th Axi al Road is a key el ement of
strial complex to domestic and internatio

Feder al Mi nistry of Wor ks i ni tyieaatre dp rtohger aG

ablish a ring road system connecting Lagos,

o

s as the southern angc htohre oLfe ktkhii si nndeutsworrika. |
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and | badan, the road channels port and refine
among Nigeriads principal economic centres.

Within the Renewed Hope Agenda, the Feder al \
del i very, enhanced contractor oversight, and
governments. The Lekki Por t Apcpcreosasc hR obayd perxieonrpil
durability, and operational efficiency. Below
Triangle plan and the 2026 Renewed Hope phas:¢
anot her:

Gol den Triangle pRenewed Hope Agenda

T 3¢ ear -bRP®d ng T Accel erated federal

system monitoring

T LagKaiort F 9 Nationwidstaftedercall

connectivity I ntegration

T Lekki Port atcrc T Focus on strategic cc¢c

gat eway facilitation

T Lorgesmabil ity T I mmedi ate | mpact t hr

gr owt h roads
The African Continent al Free Trade Area gives
The LekKki corridor is a gateway for goods mov
Axi al Road enables efficientp chieagoPavotvemedt t
Refinery, supporting the export of petrol eur
commodities. This corridor strengthens Nigeri
serve |l andlockedrcoMatirieandu€hads Nige
Nigeria has obtained over USD 24.6 billion in
Il nitiative. The Lekki Port Access Road demons
ports and inland trade ornaadt efsi,n atnlce rnegb ywi a Ihi gnnai

priorities.
The 7th Axi al Road delivers four key strategi

1.Strengthens Lagosdé6 connections to northern
net wor k.

2.Positions Nigeria as a |l ogistics hub in We
3.Aligns with Belt and Road financing and in
4 Enabl es reliable cargo movement from Lekki

The Feder al Mi ni stry of Works (FMW) serves as

policy alignment, and regul atory coordinatio
acquisition, interfaces withemoyt wlicdolmenie h@lt @ rer
framewor ks. China Harbour Engineering Constr
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contractor, responsi bl e for deetveeill ed vd asoingme,n tc
management , and financing arrangement s. Adv s
supervision consul tancy ser vi ctelse FoNW r &tnigm an «
Representative, Engr. Oyeneye Damol a. I ndepen
are delivered by Natur al Eco Capital (NEC) an
preparation, Resettlivemoemptmehdt, i on aKledhro!l (dRAP )e ndy
establi shment of monitoring frameworKks.

ESI' A Rationale, Focus, and Framewor Kk

The Environment al and Soci al | mpact Assessmen
prepared to ensure the responsible and sustai
Ni gerian regulations and i nltiesmeas i analyssteéemati
identifying, assessing, and managing environm
roaddés design and constructi on.

The assessment is necessary due to rapid grow
placing increasing pressure on | ocal ecosyste
sensitive habitats, addressgttommenitt procecsses:
equitably. I't further promotes sustainabl e wur
project benefits are both |l asting and incl usi

The ESI A concentrates on four t hematic areas:

fTReducing emissions, protecting ecosystems,
TEnsuring community engagement, fair compen
resettlement and |ivelihood impacts. A cor
with affected communities through sregmudar
stakehol der s. These engagements are desi gi
deci-md kinng, empower communities, provide a
equitabbskabengfifair compensatéonataod pr a
TAl'igning with national l egi sl ati on, i ntern
including I FC Performance Standards and bi
TApplying rigorous assessment tools to ide
construction and operational phases.
The Environment al and Soci al |l mpact Assess me)
scoped, and executed in full compliance with
(Cap E12 LFN 2004) and the FederalkeMunatt Gui c
The ESI A empomylsi anadearaflr amewor k that iintegrat
wi t h international l ender safeguards, i ncl uc
Performance i86&8hdandsPheBs&Eigmulae®r!l V. This appr
wi t h bot h | ocal | egal obligations and gl oba
management. I n addition to ensuring adherence

t o deneontshtartatt he project demonstrates consi st e
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sectoral policy frameworks, including: Nigeri:
LoRTerm Low Emi ssi on DdVEeISo 2MerOt) , StLragtoesg ySt (alt Te
(202025) , Lagos St at e 12D0e2v5e)l,0 pleeegha |2 iPS faantr t( 2P QI21
Mi nistry of Marine and Blue Economyds mandat
manageme-hekkl bdpdel 1Qi0Otdyr )Pl an (2024

Thi s -Inewletli al i gnment ensures the projecltewvealppo
urban devel opment and decarbonisation goal s,
integrated | ocal pl anning frameworKks.

Th
mu

pr

e methodol ogy was c chmpgech,enbnueer mmnrdatdwigd efr
|l ti ple research periods to ensure full sea
i mary stages. Fi risJtu n®t a2g0el 8()iSe @litnei stbigadli €cDolrdrn
investigations were conducted during thel | ate
November 2018): Suppl emédrtyartyr srugivteiyasn drueg fiinmge c
the Lekki Pogea (eXaOwutaobyfeirr @ 03193 : Comparative a
and seasonal traffic29drknyeySeoFoygittcha|l Ssage efy3
technical standards for the GQGrApadae A 2f(C2demwlagt i d
geotechnicdlearsepordtigsy prneadies, and design dr e
Sixth Stage iJ@Qatuabegr 202@38H : Dedi cated sdasona
November 2025 | at e rianign yp esaeka sgorno usnudrwaet yesr cl aepvteu
flood risks, -Beasmhern2@25bidayions focusing o
traffic, and Jarasoyn 2a@23@ssamelny sdoy soi l stab
redducweat er | evel s.

Thi s phased approach was “bamsmpdemnsemnttedal byanad
stakehol der consultations acr orsesf esriexntceienng awiftet

ESIA report s, i iCauadbag Coastal, Hahgbwdyrnget ki
and the LekKki Deep Seaport. The integration a
regul atory credibility of the assessment by [
process, art{Alriwasinset|l ageaceanal ytical an:¢
dataset s, i dentify patterns in baseline envir
and organise technical i nfor matiindre.r pAlelt ag d ioers
ESI'A judgments remained under the direct supe
environment al and soci al experts.

The report is structured into nine chapters t
environment al and soci al conditions, i mpact

pl ans. Thirteen technicaltaappmendinccelsudp mayv icdoen
engineering specifications, hydrological mode
regul ator s, financiers, and stakeholders wit

commi t ments.
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PROJECT JUSTI FI CATI ON AND ALTERNATI VES
The devel opment of Lot 1 of the 7th AstahdRbpDg

infrastructure deficit on the Lekki Peninsul a
April 2023, freight volumeedhbyethacbDaagedes
continued expansion of the LekKki Free Trade Z
significant industri al i nvest médmptrs nicm pMHiid ¢r it d
Epe Expdwssvwae desi gned to accommodate the sca
Congestion, l onger travel ti mes, hi gher acci
significant risks to the operational viabilit

conceived as the peninsulla' swiplrli nparroy a Irdoeg icag teivea
l ink between the Lekki Deep Sea Port and the |
and the Lekki Free Trade Zone, and offer a sti
at Atphpagpa and Tin Can I sl and ports.

Al ternatives Analysis

A structured alternatives assessment was unde
the | agoon crossing, where geotechnical and e
engineering options were examined.

Option -Cll:earoance Speci al Bridge (Preferred Opt
This option -metateciiecaw an2e5®0 i dgemewirteh pérde csapsa

tensionedbeamsrantecd r&g &ertical cl earance to a
bel ow. Foundmaet oems based 1pi6l es rexst etnad i o g mpaedbtoeaut
Strengths includteersnfet ml ementhgrlsekg maintainin
and accommodating service roads, pedestrian r

hi gher capitatd teshsi aad compheset pidueagt o nmas
Option 2: Embankment with Prefabricated Vert.i

This option uses prefabrmeatedspacitn@Gd| pen at s
into the sands, foll owed -rhgt s¢ adgreali maig &€ hlarigeg ¢
water exchange. Strengtheds nadd dleowernveapietnali |
Limitations are -monéehpuicoe@domi diamumnlpperi od an
may affect pavement perfor mance.

Option 3: Ful | Dredging and Replacement of La
This option would dredge about 5.85 million
densified by vibroflotation. Strengths incluc
environmental 1 mpacts, suahdasudkestdrugtplomnmes$,
in disposing of dredged materi al, and a high

NeProject Alternative

Mai ntaining the existing corridor would exace!
and constrain the operational capacity of the
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Preferred Option

The -dloevar ance bridge i s t he preferred sol u
environment al ptreortne curi maan iamtde d roantgi o n . The PV
secondary alternative, Ssubject itso rsetjreicdte dman
di sproportionate environment al and financi al

Policy Alignment

The project aligns with national andTesrtna tleo w G
Emi ssion Development $tesategntemmliasaisse ucl ume
Action Plan and Transport Bdl emyspgirioosi tedacts.i
Ministry of Marine and Blue Economy promotes
in its decision t oLeakhkii dMaddeldgCintgy Hlhan |ibdkg nut
as essenra ailnfbracktbrouct ur e.

Expected Benefits

Traffic diversion modelling indicates thiat th
300,000 tonnes. Engineered drainage and er osi
hectares of | agoon and coafsttiati ercoy yiss eemspedt
consumption per i2®nmer oderctar go by 15

The corridor will support planned urban expan:
units and 10 million mj] of commercial space o
and over 100,000 indir&d&ti jamkbds .| bTardeawme |li st iemep ekc
40 per cent, improving access to servicédsd and
per cent are projected for inland states and

Financial and I nvestment FrameworKk

Th project wi || b ép rdievlaitvee r ppadr ttnherrosuhgi hp paurbrl ai ncg

e
OpeiTartaens f er cofi@®sgeans. oTol2l5 r eveinlubeOs hbairlel ip
annual l vy, withile@® &ddiltiooanaln iflddsucsalr i mé v eamnude
expansi on. E x p elcht epde rr ectelrOn s@vaernreoal i2z® n .
s
n
n
d

Ri k mitigation measures i ncl ude concession
construct-uoear @ommior ment s, and participation
Contingency strategies include baddyrfitmanedi m
an a reserve fund.

Deci sion to Proceed

The preferré&doebeéirgocat broeisdde,endl idmaatieniange d e
l10Wear st andnaetdr,eodnnadg hat 06n0si st ent widtohd ftehes Mdhcake

bal ance of technical, envomoinamemdtailgnss.oclital a
ecol ogi cal damage, mi ni mises soci al di sruptio
projected climatgeaondiesigms| over its 50
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The project I s technically feasibl e, envir
economically justified. It is recommended for

PROJECT AND PROCESS DESCRI PTI ON

Lot 1 has been designed as a Class A expressw

Hi ghway Manual and relevant international er
kil ometres per hour refl ects DOeheep oJeear aR adrotn ad n
Refinery, where predictable, uninterrupted fr
Cl i nsacteenar i o analysis informed sever al aspect
model s indicate that coastal West Africa wil!/|
events in the coming decadéy. uhlles e bierindi r sésdi soenss
pat hwayd . (59SP2née mi s i bingh p&.tHh)waymdg &EiPrbg heavi e
planned for in the projectds design. i2nM0 %0t h e

i ncrease in ens$reyyeumrdeén faGiBP 2% n2n0er eas-&@. aIinder
coastal West Africa. Peak f 12050% adbds%3hOar gep e ct
These projections justify theadpiWejae c tedvsaamd &G i ¢
additional 20% all owance for climateestesdltaen
capacity, bridge hydraulics, and embankment

Net work for Greening the OMionanHoiuasle SMNogtl e, sic
6Di sorder |y Transitiond scenari ot erwer ien cerxeaansi

temperatur e, mor e i ntense rainfall, and pot
durability, fl oothiexppnawnrce, nered sf,utenrsaur i ng tF
under a wide range of possible climate condit
Three practical consi-tdeerrmtd wrnasb irleintay nu rcceenrt rhad e
projected climate extremes, and s-toooneurmal eci

from container trucks and refinery tankers.
Pavement and Structures

The pavement i s designed as continuously rei
comparative assessment showed that asphalt pa
cracking under projected traf feisc evxopleucmeesd ainnd f
warming c¢climate scenarios. The concrete pavem
stability, and a service |ife exceeding thirt

Lagoon Bridge

The 2ne@lr% Lagoon Bridge is designed to maint
Lagoon while providing a stable crossinfgodror |
spans of forty metres, @am@tpor tefd b.y6 bmeterde 9.i |
approxi mately 80 metres in depth to reach ¢
sedi ment s. This foundation system remotversmt he
structur al performance.
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Cl i nsacteenari o analysis informed the hydraulic
mo d e |
25

and
Thes
wi ||

e

S

r

Hydr au

Fourte
hydrodynamic modelling. Every cud werlet ndysecalre si ¢
fl ood
in rai
remai

Thi s
resi

n

d
[

for the Gulf of Guinea region project
per cent under moderaemt wamadeé mghif gh uwa
projections were used to determine the
emain resilient under a wide range of f

|l ic Culverts

en cul verts ar e positioned ali onreqn s it dhrea

event, with an additionmtl ftavrenttlye pgmrojce
nfall intensity shown in the | atest gl o
s effective even under more extreme rai

esign approach is consistent with -emerg
ent infrastructure capable of performin

Geometric Design and Dimensi ons

The geometric design bal ances safety, traff|
ri gbimMay. The tot al subgrade width of 24.6 met:
metre traffic | anes i n eachs dwirtelcta omngntai rcweaud
hard shoulders of 3.0 metres, and earth shoul
The design also reflects the projected increa
influence roadside drainage, shoul der stabil
si-dkeope protection wer e tchleirneaftoer ec ornedviitdivwwenda atg
resilience.

Construction Phasing and Duration
Construction is ineoned peerod, tfweomy Sept emb
Seasonal constraints were assessed using hist
which indicate a | onger armdvamoraegi hueéwms esweflh
schedule incorporates buffer periods to avoi
mont hs.

| f the prefabricated vertical drain and surch
reqguirednontwel censolidation peri od was evalu
fluctuati ons. No significantenrtiisfki etdoo. consol i d
Ancillary Sites and Logistics

Borrow

per mi
temporary worker accommodat i osni,d ee nasrueraisn gi- dtehnet i

ri sk

t

pits at l gando Ol oja and Akodo wil/l S
ting and rehabilitation requirements. (

flood zones under future rainfaldl projec
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The northern terminus ofiCah@bmarojCoatst@adn e gthy
This junction was assessed for potential fl ooc¢
to remain within acceptable risk threshol ds.

Environment al and Soci al Control s

Environment al and soci al controls are treate
construction. Measures for managing dust, noi
regul ations and internatiToealk tonanohsl atksni
integral to the construction methodol ogy and
Cl i nsacteenari o analysis strengthens several of t

been designed to handle higher peak runoff ra
channels and silt trapmscrhaasedexadismearetd It ®ma da

intense rainfall/l event s. Co mnruinsi kt ymaspapfientgy fprloa
gl obal <c¢climate models to ensure that haul 7rou
Together, these measures ensure that construct
and resilient under a wide range of future cl

DESCRI PTI ON OF THE ENVI RONMENTAL AND SOCI AL B,

The baseline studies for Lot 1 were dpsojgactd
conditions, serving as the reference point f
intentionally spread overtei dhhugewr 8026 r omc
research periods. The corridor could not be wu
and soci al dynamics required repeated observa
uses, andommuwnivtiyngcondi tions. These observat.i
gl obal climate projections, which show a fut

|l onger wet seasons along the Gulf of Guinea ¢

The first period, from September 2017 to Jun

three field campaigns conducted during the | at
the preliminary alignmementaldd adensotiaell thee
patterns recorded during this period were | at
to understand how future conditions may ampl.
The second period, i n October and November 20
dry seasons. Additional surveys refined the &
settl ement patterns, andi rcead |l yarsefgmls ©dnairdeame

observed during this period were consistent w
of the wet season.

The third period, from January to October 20
alternatives and seasonal traffic sur Weysw. |t
adopwad assessed against easitcdemcangatcleartedld:!
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showed early signs of increased surface runof"
of increased extreme rainfall events.

The fourth period, spanning 2020 to 2021, com
and wet seasons. These studies confirmed the
identified the deep, comgproens sirlolses icnlgay Tlhaey déresh
| ayers under prol onged saturation was assess
frequeinitt eangiht y rai nf al |

The fifth period, from January 2022 to April

feasibility studi es, and design dr awnommtsh S
consolidation periodhasequismedhtconpemiwerimdnt e
project schedul e. These constraints were tes]|
future climate conditions.

The sixth and final peri od, from October 202
ratrsreyason surveys captudreala pleiarkg g5 o8& dwatrees | &

and mapped fl ood ex-seatsenundadiebraveantsiuomTsiv enseer eo |
wi t h climate projections t hat show i-snecaseaars e
investigations in December 2025 documented d
|l ogistics traffic aspechbbht edswiaBbmp@arsttresgsrsdnemd
2026 examined soil stability under reduced mo
during seasomalondateonscaxpiecyed to become mc
scenari os.

Area of I nfluence and Baseline BenchmarKk

Th baseline studies undertaken between Oct o

e
accounfprofepteconditions within the -KiéametreEk
alignmemetra 500fer on -edwdyert lse drey drfoltdcgi calc
Lekki Lagoon, the directly af fNeocftoerd jsaet talnedmeam!
such as boernrionw npgi tasr,eassandconstruction camps, a

These studies form the bemelhantaedk algmangpeds ahe

i mpact prediction in Chapter 5, every mitigatd.i
in Chapter 7 is referenciendgttohithepeninadddt i Dimes k
snapshot ; it captures the environment as it
presdalreesat ed particul ate matter concentratio
| rayel,elvilebwdr ocarbon contamination in fish an:q
mangraswseo ci ated habitats from nearby industri a
The baseline al so r erfelleacttesd esatrrleys ss ivginssi bdfe cilni
S harutr ati on stor ms, hi gher peak runoff after h
| owyi ng areas. These | olbbadér wdtiimnmans glriogrecwi om
anticipate more intense rainfall events and

baseline is therefore both a record of current
cli mpattsesures may +retlartaeadt iwiptalctpr.oj ect
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't is the pPdihret ewfi dleenpceaer tbuarsee agai nst which th
and the foundation for the commit menasstoocina e
habitats, net gain.

Cli mate and Physical Setting

The Lot 1 corridor I|ies within a tropical C o
rainfall averages about 2, 5GQAEGmM, Tardet comali a
directly into constructionngeahetidey: mouwmg ths a
ground and restricted access during the wet.

extreme rainfall events will become more freg
recurr enatf ffelcot-bignigmg oswet t | ements along the alig
Air quality monitoring revealed pressures the
exceeded WHO guidelines at multiple | ocations
2hour | imit of 15 Og/ mj.eWoDaV7lVeppmgaeac tbae|
compl ex, agai nst an FMEnv | imit of 0.25 ppm.
already surpass the NESREA daytime | imit of 5!
recorded. ehevesndinhemist shape the receiving en
Geotechnical i nvestigations confirmed that Cc
bearing capacity. Beneath the | agoon crossing
6i16.5 m thick. Nat ur al moe ad huirreg cobh2%®% nitn excmee
densities wer e Ext3r9e mg/l ymjl)aw T(hle.s28 conditi on
necessities: deep piling for the Lagoon Bri df¢
mandat-monyt H 2c onpseorliiodda tfioorn abnays eedmbad nt kemennatt i v e .

Hydrol ogy

The Lekki Lagoon dominates tohOe.i®h ynd ddoelietphpi cals i
salinity. Measurements now record values wup
baselines. This trend is drivtmr dygh all d gvad el a
Mahin Creek. It i's cloamseélstense wanhtd ob#dmawmnegdp
coastal systems.

FI ooding is a recurrent feature of the | ands
heavy rai nfsadds onL astuer viéhpshegembe Oc20B8&r recor ded

reaching 5.08 m above | ocal tdhhatumuandfdoduwmnd
households, and disrupted access to farmlands
climate model projections, which indicate tha
frequencyt uadned magni

Water quality sampling showed generally good
contamination.oddlseoVattedl saloidraiketr ye saredc oaldleal i mi
and will be monitored. Thesaaduandomaliaesd anoe eme
water, a trend expected to intensify under fu
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Bi ol ogi cal Environment

The biological | andscape I s asmwmgaiac edf vkbggt
derived terrestrial ecosystems shaped by dece:e
expansi on. We recorded 87 pl alnntf |supeencciees |wi tthr
vegetation wad chomineal{ &bRuaphiod i g BOP) Ceyrpamndu s
' i gu( 20 %k . No true mangrove tree species wer
Chromol aecaovededat& olfa noompey phleatght i s under 5
but recovering.

The fauna includes species ofi6c dNnder wcatoicordi die
|l agoon margins. The Hooded vulture (Endanger e
Whi-hel |l ied pangolin (Endangefroerde)s twahsa bciotnafti.r miev
recorded 89 bird species, i ncluding 15 migrat
Eagl e, 4rmd oWhdeddeeBe e

The | agoon supports a productive fishery. We
yield of 25 tonnes valwued at roughly 25 mi | |
| agoon. S eHaagl roadsusl @b ewdrsivg(lmti inig 2. 3 ha at CH7+400
60% of commercial fish species.

Analysis of fish and cFrlaebv etli sesxupeoss urreev etaol epde tcrt
Tot al petroleum hydrocarbons reached 148. 8 mg
WHO | imits in some samples. drme gdwgd easatns ec lorf o
to petrredlaguend i nput s.

The Lot 1 corridor has an approxi mate alignme
vegetation clearance and pavemedi8hlhaemenVYer
Sensitivity, 122 ha of Hriagthe Séegittive gtyyy ha nldr d
of I nfluence (530 ha total) within which indi
occurs in Zone 1. Cl earance in Zmeer @& busf fsdrm:
projecti $ooompecemtrated in Zone 3 (disturbed v
approximately 6.5% of that zone.

| FC PS6 screening confirmed the presence of N
designation. The presence of Endangered speci ¢
targets for no net | os-ss saoncdi,a tfeodr hwaebtiltaantdss, annedt
Bl ue Economy and Marine Resources

The LekKki Lagoon is not merely a water body t
| ocal Bl Wd hEc srusmyai nabl e use of coast al and
i mproved | ivelihoods, and eeosesltdmhmahealptphr.ox
artisanal fishers depend directly on the | ag
estimated 25 tonnes of fish annually, wiitghhta
per cent ofihoubtehobdsi dbthrely on fishing as
The | agoon al so suppor tHa2 o8luh &c taatn eddt7otfid 0De a gwh
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critical nursery habitat for 60 per cent of
sets. They are the basis of I|ivelihoods, fo
itically, the baseline also documented that
ab tissues rteeveal eexphsanectol pwtrol eum hyc
drocarbons in the musobdegitt atswse rdachhirnygsi &
ncentrations in some samples exceeded the W
drocarbons in sampl edddd e swuerst a midn ataitedrsa tfoarmy
put s Thpatiagpyonbsprovide clean water, SUpCF
veli hoods that depend on it is not wunlimite
cBEconomic Environment

t 1 directly affects two communities: | dast
|l i berate alignment choices aimed at avoidin
asho is predominantly rural, with farming a
pendency ratios are high, and income | evel
guiring careful wveri faralt iownt hanrdi tnieggo.t i at i o
irteen pr idmarey vel aiomartholdthaveaneg!| dmtea tB acanlse
antain, mango, awrdway.l Tphade sme warteh inna niehde irni dgihwt
[ be directly -abbéctedpeninsibttti eoda pbi eafcoermee nany
e additional <c¢laimant in Ol osho has 200 eco
l nerabl e i ndiivnicdounael sp eirnscolnusd e( tlwow women and
er 65. Their circumstances have been docume
storation Pl an.

akehol der perceptions reflect cautious opti
t fears about compensation, l and | oss, and
perience. The @rdo jrect 6 sp agy anfeini¢ © mednld asi wvearnt s
l uati on, and an acodessress ¢gheseacoacmeabkan
l tur al Heritage

review consi stent with | FC Performance St a
l tur al heritage features are present within
rveys, consul tations wi tof tmoaxdilticandlurlad ade
ocedure is in place.

affic Conditions

rrent annual traffic volumes exceed 2dult ymi |
hicle movements. Tricycles (Keke) account f
t ween 4: 00 p.m. and 7: 00 p0.0m.v,e hw hcel ne sc/ohnobuirn e
affic growth i1s driven by Lekki Deep Sea Po
ngote Refinery (650,000 barrels/ day). By 20
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er -Phej &Nt s c eiEgprei E,x ptrtees siwalyk iwoul d oper at e

hours daily. Travel time between the port
ual economic | ossid20ame | ddtoinmated at USD 8
eline as Benchmark

baseline is the point of departure. Every
icator in this ESIA is referenced to the c
acts; it enabl es t hedwhteo ebavme aa nrcdefdyil 4 nyanro

compensated.

the Lekki Lagoon and the I dasho community
to |leave the community and the system no w

| MPACT ASSESSMENT

A rlhasaked I mpact assessment was conducted acro
standardised significance matrix to evaluate
sensitivity of receiving esvaroamget ®f TFThegnas
are considered manageable through a robust r
grounded in the baseldnlke dme aspredePMed | ax Che
recorded fl cohfextmendt ,r etskeeace of Hooded wvul't

agricultural claimants whodMaypl amdattihens35I0i &

depend on the | agoon. Every predictiontiionnst.hi
Every significance rating is calibrated again
The assessment covemrprdedrestfruddt ipam, eacdn dtirfuccty
di stant decommi ssioning phase. |t evaluates m
it considers how i mpacd swiitnht etrtae t c wmu lha toinvee ap
industri al corridor.

Construction Phase

The construction phase introduces the most di

but not minor.

Air Quality

Eart hwor ks, haul roads, and stockpiles wild@ [
P M concentration®dmofe30han Ogiwimge at hd dWhsBC
mitigation, di spersion model | iesg ashavwsiademit gtk
especially during the dry season.

Noi se and Vibration

Piling f-mettbkbelL2gb6bdbh Bridge wihktegeseneyanei cen:
|l evel s are predicted to exceed NESREA | imits
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may cause structur al di scomfort and communit
reached.

Soi |l Erosion and Sedi mentation

Eart hwor ks wi || expose | oose Coast al Pl ain S
suspended solids into the | agoon, i ncreasing
documented 2.3 hectares 0c¢fi wieasgleays hlabds atat
commercial fish species. These habitats are d

Waste Generation

Construction wil/l generate approximatelyd441, C
|l itres of wused lubricatidwaotide, 6 stamaam 0tOhantj, oi
would contaminate soil and | gr, o tamnddw adtiesrc h abrlgoec |
hydrocarbons directly into the LekKki Lagoon.
earthworks zones adjacent to the I dasho commu
wor ks over wapielrl, owheurcamtyrol | ed di scharge w
ecosystems already wunder chronic stress from
rated major bef ore mitigation, but wonh d0d?9
contractual I-dyi smamarag ee dp rzeetrooc ol s, the residual
Access and Livelihoods

Construction wil!/ temporarily restriXtpraicmnarsy
claimanntlsdasho risk | osing standing crops unl e
Fisherfol k wild experwatnere werdls.edFacratikkdudaho
buffer, even a temporary |l oss is significant.
Operational Phase

Once the road opens, the nature of i mpact s

transformati on.
Hydrol ogy and Drai nage

The road embankment and bridge piers wi ||
creasgsai nage, the road coul d act as a barrier,
durati on. Hydr ol ogi cal mocdsk!|l ded ghtoevdtl obaw | d
bwvwl12% |l dasho already floods; the project must

Air Quality

Traffic volumes aréos mmojueadtieyden obyr pwr tatt hr o
production. By 2030, annibalmiudH edlaultgy nvoevhe nce netss
t r uocakl sr S Dd/f toraarfef ipcr oj ect edb210 66 vierrc rfeiavsee ybeyar s
emi ssions will compound an already stressed a

Noi se

Evening peak7:t0mafpf.intc. )( 4:s00projected to excee-
settlements. THé.FasdB(AdashecoOpdedati onal tra
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Ro

ad Safety

Pedilour fl ows90é&dx cveeehdiicntge at Bowerl evated accident

p e

destrians, cyclists, and tricycle operators

may sever communities rather than connect the

Runoff and Water Quality
Operational traffic deposits hydrocarbons, he
Rainf all mobilises these into the drains and
| o-lwe v el petroleum hydrocarlBon Opemtad miomat i o runio
cumul ative | oad.
Decommi ssioning Phase
Decommi 94iloniond 0 yeawasulid ithmweolf we udiesmant! i ng
ancillary structures. The primary risks are:
fdi sturbance of rehabilitated wetlands and
Tfgeneration of demolition waste
fsudden | oss of empl oyment and economic act
These i mpacts are manageabl e with planning an
Significance of I mpacts Before Mitigation
The significance assessment for Lot 1 is grou
does not specul at e. 't quantifies risk wusing
analysis, |livelihood daea, @&ahd tuhtdungbt benii
are of high or critical significance before m
must directly respond to these risks.
Physical Environment
Unmitigated alteration of flood regimes and
Hydr ol ogi cal model | i ng of tohnel yl asgcoeonna rciroo spsri endg
cent i ncrease in flood exteeantta,r eesq wifv dalnamtd atta o
wa tleerv e | rise of 0.85 metres. When these res
established damage frien att iean sl,ospetsentta al nffrl ag
settl ementashonahddimgyéd &aIrCO0 emitlilmadar.d at US
The baseline already documented I dashods vulr
above | ocal datum during the | ate rainy seasts
farmland. The project did onuott ntirteiagtaet itohni,s ivtul
The -iomreleundyreeadr fl ood standard with a 20 per
optional; it is a quantified response to the
Bi ol ogi cal Environment
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Direct habitat |l oss and fragmentation are ass¢
per manentl vy remove 8.5 heatsasroes avbéd weebandt i
represents only 0.3 per centcofritder yremhreaeent
significance.

First, the system is already di minished. Ap
mangraswe ci ated ecosystems are under cumul ati v
confirm a stedaeéynsdegygl vegeitmthioghowi thhe oorer kad

Second, the | osses are fragmented. The | agoon
bi sect habitat patches, increasing edge effec
Third, the trajectory is negative. Regi onal n
2030 undeas Dwali neesrsdi ti ons.

Avoidance of Zone 1, which includes 185 hect a
habitat, and seagrass nursery grounds, i s man
footprint is concentratedtiiml Zcexedtsa rwdl direie 09d5ie
of fset stralegya,atAbi gandand Bogije Creek 1is
significance rating and is designed to delive

Bl ue Economy resources

| mpact s on Bl ue Economy resour ces are assess el

pat hways are critical. First, seagrass beds
water works for the | agoonrésiadfgenuiSsmet Wehalnig!
affect fish recruitment and future catches.
oper at i oonhayldrrowcraao fofons, heavy omet hds ,addudme ntdhe
poll ution burdennafreadadyidesaemenibadrd, tempor .
turbidity during constructionwil/ reduce catc
dai |l y.

SocEomonomi c Environment

The project avoids physical di spl acement enti
concentrated among 13 primary c¢laimants in |
pl antations Foifveaywi tFoirn tthheebe ihghdtselmd! dsar ml and
pri mary source of food and i ncome. Unmitigate
Beyond these direct | osses, approxi mately 3,°F

which are directly affected) rely on f aringihng,
per cent depend directleghwmindd afgooen tfe mphaemrareys .

access restrictions, and cumul ative pressure
To comply with I FC Performance Standard 5, t
repl acoementcompensation for alll 13 verified cl

20 fish aggreglaitt ngmadleaet cies ftri @amiad w cgtr uarhee aadnédd rv
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househol ds in the direct host communities, a
monthly audits.

Cul tur al Heritage

Field surveys, consultations with traditional
t hat no shrines, sacred groves, buri al groun
projectods direct Area sofi nltrefnltuemcd.l yTIse | @&lcit gn
significant sites known to exist el sewhere in
within the f enoettprrei nats soers stnheent500uf f er, t he sign
bef ore mitigation is | ow.

Al t hough no direct impacts are expected, the
that i f any unexpected artefacts or cultural!/l
wor k wi | | stop 1 mmedi atred ywialnld bceu sd mgld pencs kaenfd

Thi s precauti on reflects t he projectaos C omm
management of heritage concerns.

Human Ri ght s

Human rights risks are assessed as moderate t

infl ux, | abour rights concerns, and communi't
predominantly male workebhsseadceiecalsemsudalheexplsd
abuse, and sexual harassment in a context whe
past year. Subcontracted and migrant wor ker s
oversight. Securxtgspeveohaetemayt heet eproper

The GBY, SEA, and SH Action Plan mandates ful/l
sur vaemtrred reporti-ngl ehamoel snf amdememnio acr 0SS

Cumul ative | mpacts

The project sits within a rapidly industriali
Refinery, Lekki Deep Sea Port, and the Free T
Lekki, coll ectively etxeerrmimrge sssouwrea admre < loarha dy hi
Key cumul ative risks include | agoon pollution
ri sk from multiple embankments and altered dr
al |l monitoring stationsloaall pepul atsoandnf hu
The LekKki |l ndustri al Corridor Coordination Fu
traffic management , shared bi sdiakehoi tder o ff fo:
coll ectively manage these pressures.

The assessment confirms that Lot 1 presents s
have been quantified, mapped, and directly |
Physical di spl acement hassbkhRehdsasvbadedbe&hei d
commi tted to compensation at full repl acement
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achieve a net gain. Hydr ol ogi cal design stand
pressures are addr essed otjlercaudgh aaneomoarkdi nat ed

So the question is not whether the project wi
measured, and addressed through specific, bin

MI' TI GATI ON MEASURES

The mitigation strategy for Lot 1 foll ows thi
rehabilitate, and offset. This ensures that e
and defensible way, aedpbobhds tachhmebampaet dpa
assessment .

Sections 6.2 to 6.9 set out the detailed com
construction will be managed through regul ar
transporting | oosemanianteaiipédne né@agquw hasi mgetvel EU]
standards or better. These measures directly
|l dasho and reduce the risk of further exceeda
Noi se and vibration wil!/l be controlled throu
wor king hour s, and a preventive maintenance

designed to reduce the addi tdiyo neaxlc eneodiisneg bNIE SIReE
To manage =erosion and hydroksogegengtihegeetse gni

stabilisation, riprap armouring to proiwaterem
wor ks . -rClsiinmaiteent cul vert son&emates pdyceeari efdl otood nset
and are deli berately oversized by 20 per <cent
Vegetation cl earance wil | be | imited to the
wetl andoandnalrggg ns wi l | be pr enteetcrtee do ubfyf ecrl ezaornle
clearing wi-ldv pgiesersmee mioms -ovhies ter potsiso | rre s o
native s-psetabbisb eeol ogical integrity.

The mitigation strategy directly addresses t
Seagrass beds are promettedbthffreungbhomandandr
curtains -waabandwal ksi nA t Wr bNTdU,t ys utshtrae snheodl df oo

trigger I mmedi ataet esu sapcensviian esf. IHydrocar bon
through fulll containment of wused oil s, bunded
and -diesohaogel prfodar hazardous wastes. Fisheri
communal l i veli hood restoration framewor k, w
out board engines and nets, and the desdatidhatr
during the construction recovery period.

Beyond minimisation, the project commhest aoe ¢
biodiversity offsefjast Abi oy andl gagdpe Creek
i nvasive species removal, sandnescagrassarkaldietsa
net gain for fisheries nursery habitat. A fis

engagement with fisher cooperatives and suppo
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guality. These actions are intended not onl vy
| agoondés fisheries resourceprmpeetpcoddctiwomps

The soci al mitigation strategy focuses on man
physical rel ocation IS required. Thirteen |
repl acoementcompensation for ageiacahter alWi Hes s«
pressures affecting approximately 3,500 housel
a communal-r esitvoerlathiooond fr amewoqlkart hatpgriaadcd wu,d

infrastructur e, vV qpceat icoermatlr il gorgaargtuso,t aan diha& s 8 0 me
support i s directed to those mo st affected
responsibility for i mpacts caused by other de
A standal one GBVYV, SEA, and SH action plan wil |
camps. Cul tur al heritage wil!/| be safeguarded
any unexpected discoverieosnauéthandhewitbspea
and regulators, even though no heritage featu

Traffic and community safety during construct
traffic management pl an, including <cl ear si g
pedestrian crossings.

Section 6.10 summarises how each mitigation 1
St andar ds and t he Wor |l d Bank Environment al ,

application of this comprehensi we miltli gcaattieogno
expected to fall within the |l ow to moderate s
can be effectively managed to acceptable | eve

ENVI RONMENTAL AND SOCI AL MANAGEMENT PLAN ( ESMI

The Environment al and Soci al Management Pl an
Chapter 6 into a structured system of action:
gui de t he pr-ogrsctr ufctromnpriéhrpught deosmmiess it
environment al and soci al ri sk i dentified in t
clear procedures, measurable indicators, and
intent ; It i mad biradewgr bpeéehati massigns respo
all ocates the resources required to I mpl ement
Th plan is built around four core function:

e
oversight, and stakeholder assurance. Contrac
supported by escal ati on tpiaié wagtsi drh.atMemistua rei |
into quarterly management reviews, and all co
and the Lagos State Ministry of Environment .
g
c
X
a

engagement wittlhe mefnftesc,t eednssuer i ng t hat concerns
A
S i
gu

omprehensive Monitoring and Evalwuation Fr a

ty quantitative and qualitative indicators

i ty, soil stabil it yancbhe onda nvaegresmetnyt,. | B avceh iil
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regul atory or |l ender threshol d, ensuring tha

corrective action. Capacity building is embe
programmes for contractors, dommunistoy ilailaisd arf
on issues such as spill response, chance find:
safety.

To provide clarity on these requirements, the
Key Compliance I ndicators

Air Qual i PM2. 5howr4) O 25 Og/ mj Continuou:

Air Quali PM10 -h(oud ) O 50 Og/ mj Continuou:

Air Quali NO2-h(olur) O 40 Og/ mj Monthly
Noi se Daytime (resO 55 dB(A) Weekly
Noi se Ni gthitme (resO 45 dB(A) Weekly
Water QualDi ssolved 00 5 mg/L Monthly

Water QualTotal SusperO 50 mg/L Monthly

Bi odi ver sWetl and rO 80% afterQuarterly
survi val

LivelihooGrievance re¢ 90% withiMonthly

FisheriesCPUE trends No prrogleQuarterly
decline
Soci al PAP compensel0O0% bef oPreonstruc

cl earance
GBV/ SEA/ SWorkforce trl00% compl eWwit hin 30

A tiered reporting framework ensures transpa

monthly site reports, whi |l e i ndependent mo n i
monitoring reports for regul &atpors armod slodn dan =
compensation, |ivelihood restoration, bhbddve

paratudi ts every two years verify the accuracy
system.

The reporting structure i s summarised bel ow.

4 3



Mont hly Sit®™MonthlContraciSupervi sinNo

Quarterly Quartelndepen(MENVv, LYe s
Reports Moni tor Lagos St é( summa
Lender s

Annual Envi Annuall ndepen(t MEnv, LenYes
Soci al Per f« Monitor

I ndepende-RaiEvery Accredi FMEnv, LenYes

Audi t Audi tor
Community QuarteCommuni IAffected cYes
Reports Li aison

Mi tigation and Monitoring Budget

The mitigation and monitoring budget provi de

Environmental and Soci al Managdmearcte dPIr@&mss.oulrtc e
every safeguard commitment i n DChlh,p3 &5, 0600 Tahrec
monitoring systems, bi odiversity protection

GBV/ SEA/ SH safeguards, auditing, and adaptive
the project proponent ,t hiess er easl pooncsaithbi loen sf oarr ee nmsa
i mpl emented in accordance with I ender and reg

The biodiversity offset st-Ohabegy Abvepbps @bBdha8
all ocation of USD 85@andadodrekebéeéoratiodusosys
ecosystems in coastal Wes on Af miuacas,er ynelsa cdaibn g
i nvasive species removal, hydrol ogi calyeaecor
monitoring. The ESMP Mitigation and Monitorin

Monitori320, O(AI r, noi sSupplier Calibrat
equi pmen sedi ment , fl SO 17025certific
| aboratac soi | monitorates QA/ QC r ¢

anal ysis

Bi odi ver950, 0QHEectare | ndusttarydaAnnual
protect.i i mpl ement atof f set monitori
of fsets mu lyteiar moncomparabl d ndepenc

projects audits
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Liveli hcecContaiCompensatiovaluation Compens

¢
restoratin Vaverified clivelihooweceipt:
Reporicommunal documents distribut

| i v elsiulpgood ! records

measur es

Communi t90, 0O0(CLO sal ari Sal ary bCLO ac
l i ai son transl ationvenue hiraeports;
stakehol material s, attendar
engageme mechani sm records
GBV/ SEA/180, OWor kforce I FC good Trai ni ng
Action F reporting benchmar ksg nci dent

referral

perception

Training75, 00((E&S nductTraining Trainin

LN {an)

capacity response, assessmenicompl et
traffic saf records
i nteraction

Audi tingl50, Ol ndependentAudi tor rAudi t

reportin guarterly productioiti mely
reports, Ssubmi ssi
perfor mance

Contingel, 350 Unforeseen Ten per Continge

adaptive compensatiocontingenael ease

manageme response, s utbot al i nci dent
of fsets, C
repairs

TOTAL E6, 315  Excludeswmdalptmat en budget
BUDGET

Cli mate Adaptation Budget

A separ atbdapgt atmaad ®J SDu dbg &t9 Sodmiplolritesn t he proje
measur es. Thefenteddwi ahenrthg financing str.
construction activities. The Feder al Mi ni str
invest ments edmand Aukl ymplbedcdcented as designe

The all ocation covenreasiuptgamtd epla waurhevretr,t sr, e ihrefad
scour prot etcitmeong!| iamadt e eladni t oring systems. T
remains functional undeenpgi dojyectedpenateasgesi.
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Cli mate Adaptation Budget Summary

Enhanced drain2, 050, 000 CIl i nnaetsei | i ent cul
Heatsilient pa2, 000,000 Pol ycmedi fi ed conc
Reinforced embl1,550, 000 Geotextiles, ripr
Bridge scour p600, 000 Deep foundations
Climate monito395, 000 Tidal gauges, al €

Total Climate /6,595,000 Approximately 2.6¢E
Combined Safeguards and Climate I nvestment

ESMP Budget 6,315,000 Environment al
safeguards

Cli mate Adaptati o6, 595, 000 Dedicated r e:
Tot al Safeguards 12,910, 00004 . 7% of tot al

These investments form the backbone of t he ¢
alignment with I PCC projections, FMEnvesefuen
infrastructure.

Al i gnment with NigdrEiD&6s NDC 3.0 and LT

The ESMP and climate adaptation budget dire
Contribution (NDEr3n. Qowatditstse olnsn PleEv23 )o.p nlenrt ¢
areas of alignment are particularly relevant.

A Thbee®tsare biodiversity offset programme ad
restoration, man gr o vbea sreedh acbliilmattaet i soonl,u tainodn sn.a t|
i n both NDC-L3EDS aansd ctrhiet ilcTal -ppobeat sonkasaeaetds

A The <climate adaptatEDBDB puidget t-pae @ ogfhienrgwcttrhan
infrastructur e. Me aessu rl @ se n § u-rccdusl i asst ratadt ,i nphaeveetme n -
embankment-si mandl| irmatte moni tbrongl dobpettiyves
infrastructure systems.

A The ESMP&6s monitoring, reporting, and verif

a core pillar of-LENDDSC 3CoOntamdioube alLT quality
surveill ance, bi odiversity rtirbactkea ntgeg iampgr dwed
systems and climate risk management capacity.
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Together, these investments ensur e t hraes itlhiee rpa
and -elmiw si ons devel opment pathway while meetir

Stakehol der Engagement

Stakehol der engagement is institutionalised t
who provide wupdates, coll ect feedback, manag e
Engagement frequencies ar e ddeddapetdi vfeort rda agoher
engagement intensifies I f participation dec|
Engagement Requirements include:
PrreonstrucRAP consultations, Monthly
ConstructiSite visits, traffiBiweekly
Operation Safety campaigns, | Quarterly

Decommi ssiCl osure consultatioBi annual

Adaptive triggers:
A Participation decline greater than 20 per c

A More than 10 unresolved grievances for 30 d

Environmental and Social Action Pl an
| mpl ementation is driven by a detailed Enviro
every mitigation measure into specific action

TheSAP Summary is shown bel ow:

Air QualDust sujConstructi ContracPS3,
covered tr1 Of ficer
Noi se Acoustic Constructi Site SuPS4

restricted

Hydr ol ocSi |t Design andEngi neePS3,
cl i meaetse | i e Team

Bi odi verBuf fers, Constructi BiodivePS®6
of fsets posbnstrucSpeci al

Liveli hcCompensati (Prreeonstr uctRAP TP S5
hiring constructi CLOs

GBV/ SEA/Training, Continuous Gender PS2,
channel s Person
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CulturalChance FincConstructi HeritagPS8

Traffic CTMP, peConstructi TrafficPS4
Crossings

Bl ue EccSeagrass bConstructi Aquati cPS6®6
gear upgraccperation Team

Cumul atiJoint moni ContinuousFMEnv, PS1,

| mpacts offsets LASEPA

The ESMP provides a complete, enforceabl e sys
ensures that every mitigation measure is i mpl
safeguards are funded, t hahatpecdmmmEainciee si Sr ¢
participants in oversight. The ESMP does not
t hat every significant i mpact I's managed th

accountabl e.

DECOMMI SSI ONI NG AND RESTORATI ON PLAN

The Decommi ssioning and Restoration Plan ensu
responsi bl ys;t eawmoiedhivng olnommeqgt al l'iabilities ani
principles of sustaeanabdmyd@mnaetuser iamg tchatc umh
ecol ogical functions are restored or repurpos

The decommi ssioningi8s4yavegyi it&ecthenssy8t & ma
pavement structures, bridges, culverts, and a
of materi al recovery andcornecurseet,e ifnocrl uudsi en ga st hfe
recycling of steel compswmehtas RAULUE|l bazhuldbusa
site ©Dawcili tbieesremoved, transported, and dis
contract ocarnsc ei wiachc cWNElSREA regul ati ons and appl

Environment al restoration (Section 8. 5) focu
ecologically functional condition. This incl
| agoon margins to restore hawi pats candeqtuiavir
backfilling, contouring, a nAtde rrne vseogielt asttiaobni,| iasne
prevent erosion and sedi mentation.

Socegcoonomic and cul tur al restoration (Sectio
busi nesses, and communities as the project t
transition support for worlempeamadi emser prei si1a
community access routes modified during const
sites identified during the project | ifecycle

4 8



Given the roadds pr oj ebclOt efdicbamrpsed ad m otnfae CRER spa
|l ife and andutcy @t anfhfnitkee @avy assurance for futut
through a dedicated reserven(i gctmaygn ud t9 )matlllt

dependi ntgemom nhamhigonal infrastructure planning
soci al safeguards can be fully i mplemented i
financi algkl asseethre mechani sm, such as a bar
mai ntained throughout the operational peri od
| f decommi ssioning proceeds, rel ease o f t h
reguappooved closure criterigean€€PosmplkeetMiomgt
Programme (Section 8.7). This progcapmenestwalbill
community satisfactienmnm dhei resmevtali sasas dtony
the Feder al Ministry of Environment, not the
occur, the reseravredewdi lds raeemaeé mv isradrengeunt a l bo

determination at the end of the projectds ope

RECOMMENDATI ONS AND CONCLUSI ONS

Section 9.3 consolidates the key actionable r
For technical and environment al success, It
| agoon ,crpasesiemrgre hydrol ogi cal-metnrteegwdttlyand thu
during construction, and finalise and i mpl eme
On the social and cultural front, the priorit)

Restoration Plan (LRP) before any site entry
di spl acement of resiudreasi@dt amamaiomsnec camm@il t 5

verified agricul tur al claimants and supportin
communal restoration measures. The GBV/ SEA/ SH
the strakdeér oholwiol i sation to ensure the safety
To enhance institutional and governance effec
the Feder al Ministry of Environment ( FMEnv)

Physical Pl annitmgenseret semagtl ekssedversi ght. A
indicator s, and penalty clauses should be exp
and Construction (EPC) contract with CHEC.

To meet | ender compliancefeaqai tbeeBEBP andicsl
budgets within project financing agreements ai
regul ar, both announced tahn dr eupnoarntnso usnhcaerde,d switteh
Section 9.4 presents the overall conclusi on.

essenti al, environmentally responsibl e, and f
The ESIA demonstrates compliance with Nigeri a
soci al safeguard standards of-basedr mantpiact alas

robust mitigation measures, rempdra woturtd dtnwerse
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bankabl e pathway for project i mplementation,
ri sks, and maxi mi se positive outcomes for reg
economic growt h.
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CHAPTER 1: I NTRODUCTI ON

The proposed Lagos 7th Axi al Rioialdo mheterk & i- CIPa g <
il ageway expressway that serves as the pri
strial zone. Iltcapadeéest-ggobdmtbi pkobetdwean
uding the Lekki Deep Sea Port, the Dangot e
e Zone (LFTZ), the proposed Lekki I ntern
ecti onhsi gthowanyast.i oflnhails pr oj ect addresses cri
Lekki Peninsula, where rapid devel opment

estion, safety risks, and reduced economi

5 S5 9 0 Q9 &
S5 Q —c =

(@]

s Environmental and Soci alLotorffiatchte Acscsrersisdroer
km (CHO+000 to CH8+700)metTrhad geciklodbr i dgkeude
K i Lagoon and is foundational to ensuring
supporti neg etchoen orneyg.i ofnhael EbSIIUVA i denti fi es, &
sures for the environment al and soci al ris
ur i ngcecowiptlth aNi geri an regulations and int
formance Standards and the Equator Princip

)
S
=0 oo x N

1.1 National Cont ext

The Lagos Megacity Region, which accounts for
trade fl ows, exemplifies this chall enge. Wi t F
nationally strategic iogndlusndmarl k ainmdv d sotgmesrt ti sc s

T Lekki Deep Sea Port (2.5 millseoan prElUt/ yeap ¢
handling | arge container vessels.

9 Dangote Refinery (650,000 barmelhshredy neaya

T Lekki Free Trade Zone (LFZ)orainedn tLeady oisn dru seter
driving diversification.

T Pl anned Lekki Il nternational Airport, desi g

These devel opments are pivot al to Nigeriabs
and deeper i ntegration into regional trade fr
Area (AfCFTA). However, that egiom oimmn ¢ e gterhalmtns
constrained by inadequate and overstressied r o;
Epe Expressway, were not designed to handl e
commuter toaffaited amdbamssevel opment generated

The 7t h Axi al Road (Lekki Port Access Road) i
devel opment priorities, designed to unlock th

T Providing a-cchedicddatyed,oghisgh cs corridor for
T Relieving severe congestion by diverting he¢

T Strengthening Nigeriads role in regional t
(LaiKasibort Harcourt) and broader AfCFTA nei
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T Supporting industrial growth and export cc

access to global mar ket s.
This infrastructure iIis essential for transl at
creation, and spati al i ntegration.
Nigeriads emergence as a | eading beneficiary
Uusb 24.6 billion in infrastructure financing,
|l ogi stics corridors such as t he L e

(https://africa.busi nes sines-tgdesra nadorb/élnoecfa |c/i naar ryk
witthibaackled | ag24 @bmhlwcr 3

1.2 Geographic and Strategic Context

The strategic I mportance of the Lagos 7th Axi
its role as the primary infrastructure spine
national assets to global trade routes.

1.2.1 Geographic Context

The following collection of maps offers a | a
Nigeri a, with particular emphasis on Lagos St
provide a comprehensive unldecastiamm, nigt ®fstthat
its devel opmental context within both nationa
Figure 1.1 situates Nigeria within the broade
againsshadgdewor | d. It emphasises that Niger.I
as a visual anchor f orprionvtiedrensa taino nuanld esrtsatkaenhdoil n
and its potenti al role in regional and gl obal

Legend N

Nigeria 1] 2,500 5,000 10,000 15,000 20,000 $

-World ™ Km

Ny L

£

10°00°N

3
/‘/‘:\\ 120°0°0"E 170°0'0"E
Figure 1.1: Nigeria in Global
Figure 1.2 provides a detailed view of Ni ger |
states, with Lagos State highlighted in oran
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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

underscoring Lagosbés political and economic
Nigeria's federal structure and the strategic
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Lagos State

| l s l—_‘! Nigeria

3°0'0"E 6°0'0"E 9°0'0"E 12°0'0"E 15°0'0"E

Figure 1.2: Political Map of |

Zooming into Lagos State, Figure 1.3 focuses
Road Alignment. The red |l ine traces the propc
such as Badagry, Oj o, | k ormosdiug hta nidn tEop er. e glito ny
transport |l ogistics, and urban expansion, mak

2°40'0"E 3°0'0"E 3°200"E 3°40'0"E 4°0'0"E 4°20'0"E
Orgoein Aptokuta
LAGOS STATE
z z
e e
S| oo 2
~ ~
=z z
g £
gl 7
o w
z
£ £
8 8
o A
Legend N

e 7th Axial Road Alignment %
z 7% z
g Local Govt. Area ! I /‘ A\
g E 0 10 2 40 60 80 == 2
= Lagos State Boundary o — | natural eco capital |*©

2°40'0"E 3°0'0"E 3°200"E 3°40'0"E 4°0'0"E 4°20'0"E

Figure 1.3: Lagos State with 7th

Figure 1.4 illustrates the spatial -Lpd&kxkiit iLooncia
Government Area (LGA), a critical geographic
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Ni geri a. Hi ghl i ghte&k& ii n sl ibphtdeblewe byl lEjeu L GA
Ocean (Bight of Benin) to the sout h, and Ogl
Admi ni str altedkvkeil yi,s Itbhlreg uanchfort ier7ttiot AXi alndRda

fl H

i Legend/ Key
korodu Local Government OGUN STATE
beju Lekki Local Government
Local Government Boundary

Lagos State Boundary
.....

BIGHT OF BENIN

I | S
SCALE: 1300000 2,600,000 5. 200,000 7.000

Figure dLekkil hejcal Government Area (I

Figure 1.5 provides a detailed spatial over vi
corridor within Lagos StadekEkfiNe gexi s, Bnhddelt
administrative boundariesjnhydsborogtoak febteuw
Road ESI A. Figure 1.5 also highlights the al
|l dasho through Odo Noforija to Epe, forming t
the LekkitDeépk&8¢eapoee Trade Zone (LFTZ), and
underscoring the corridordéds role as a nation
cumul ative environment al pressure and marei gart
pl anning. This spatial framework supports del
poipntacement oamd twhe ec arorniidorri ng strategy out |
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6°40'0"N

LExKT """ﬂr;,m
SEAPORT “a

ATLANTIC OCEAN
(BIGHT OF BENIN)

6°200"N
6°200°N

Legend
7th Axial Road Alignment]
Local Govt. Area

8 | Lagos state Boundary
4°20'0"E

3°400°E 4°00°E

Figure 1.5: 7th Axial Raed&kinLIGAkKkKI
1. Zt2ategic Fr amewo ftkh7 aAxdi aAl i Ryonande n t

The Lagos 7th Axi al Road (Lekki Port Access |
nati onal I ntegratThenpaongectegionabesradeestahb
connecting Lekkibés industrial assets to the n

Gol den Tri angThe Isnetreedgersataison:he sout hern anchor
a -$6ar ptroglaagms, Kano, amnwvd aPamt eH d riscyosdrrettm rf ii
i ntroduced Miynitshte yF eodfe rWwnlrykesa ri np r200glr 3a. mnieh iwsa s3 0d e

a faster, safer, and more efficient ring road
Under Presi deRdna&wddda Ho ptehlrA dgrasenddear, a | Mi hiegdt by d
Hon. Mi nister, Engrac cDealve rda tUenda hdi e Ipirvieorryi,t isstersi
fedstakte coll aboration to ensumered mihedablkte ¢
Toget hGal,deamedmd aRghewed fHopme aAgceonndtai nuum of N
from conceptual planning in 2013 to practica

connectivity anal etnfhhade& ec o mg etrintaitv @me s s

7"Axi alalRiogns wBéeht CAandaResadprniori af es@adyBRiNEK |

industrial zones with inland tNiagdeer irao uhtaess et nher
|l eading beneficiary of Chinaés Belt and Road
financing. The Lekki Port Access Road exempl i
aligns withiBRIngriodustesall zones with ports
international financing withadewmedigerpraidbser ab
gl obal partnerships to deliver nationally sig

Wi tTh ade and Economi'lAexCBhnesd¢taindist t o position
| ogi stlitcswihlulb. alhseo nfoavceineinttatoef goods between ¢
countries | ike Niger, Mal i |, and Chad wunder th
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Folrndustri al tHwveaicaulatwooulhh @ mreirmar apil dsnecatinid megs ¢ o
evacufartamnt he LekKki Deep Sea Port (projected
Refinery.

ThExpected Soci al andaréxpecboadendbalgeheapates 3C
100,000 indirect jobs i htt i axdpeelcdleadgitsot ircesd u cae
bet ween Lekki and I badan by 40%, significant/

Wi th re&geaerech tLdbgi sli vesting freightthfer ormo aLda gwisl
annual carbon emissions by 250,000 to 300,000
1520 %.

Thleundi ng nMdiduedpelse ment at i ofr it \na toas ghha rBtyrbdsripsehci i pfsi
Bui-Opde rTartaensf er ( BOT) arrangements spanning 25

Toll revenaeepesoegte omlidds bi | | il o iraegrouwiran sl yar e e
at80D 100 bil I,i othr iavmecrn &day)lsyed t ax r evenuTehsReanud nr e
on I nvestmpeat2%tted 159% ooyelar apdibi od.

1.2.3 Project Description and Interconnectivi

The Lagos 7th Axi al Road (Lekki PosbuAbceps nik
the Lagos Megacity Region, serving as a <crit
industrial hubs directl vy tlol tzhde. M3 i konm ad o rhriigdc
two distin¢tFigomer dc6H)l ot s

T Lot 1 (The Focus DHi 4 h8 s7 EISh As Retpiooh )ser ves

|t begins at |l daso Village (near LekKki De ¢
Peninsula. A defining featdtte Lafgotomi aB8r 1 aégle!
m sulpaerrge structure crossing-ctalpaclidkykil i lnkg

freight moving from the port and Dangote R

f LotTRiis 16.232 km section continues from t

northward to Epe. This | ot focuses on int
network via flyovers and interichabge®&dets@®e
facilitate seamless access to I badan and o
By establishing this rapid corridor, the proj

for West African |l ogistics. dpgr ejnabtl ed ttdher edd
TEUs annual | emsurLienkgkii teliPaotr tgp@aad d ® n a l and | andl
(e.g., Niger, Chad, Mal i) with significantly
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| anan 7éh Avial Dand Draiant

Figure 1. 6AxiPabpBesede 7Al i gnment (Lc¢

A. Technical Specifications and Design Featur

Lot 1

i's engineer edpas maos@lda sdse SAi (Erx py peesedvaog/f,
i s built

t-ou tsy sit md s threiaaly t hroughput with the

Continuously Reinforce-dC40o0 rGasredtege .t Rradv efnoernti t(sCR
hi@kl e | oaeselfartoend poorgti sti cs.

Thitkey Striuwct id@&da -onpdéeklLagoon Bri dge-raemsd |fiocumr

cul vert s, engi neietr e&Weda ro fwli d s t @ v e notlisn, 5l O eonpseurraitr
reliability.
B. Route Alignment and Spatial I ntegration

The 8.7 km alignment of Lot 1 establi sduasy a
| ogi stics.

T Or i glihre: route begins at I daso Village on tFh
i's situated off-CSkeabannCl@asttainiryEyagid by
sits strategically between the Dangote Ref
ensure clear administrative and operationa:
(CHEC) is responsible for all WOEKHOGS roaeo o
encompasses all works from CH Or@aMmp aondt bwwi
infrastructure from which the 7th Axi al Ro
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T PatFhrrom this starting point, the road heads
refinery and the FTZ. I't crosses the Lekki
suplearr ge 1# Lagoon Bridge.

¢ Ter mi mMhss section termi nat es at CH 8+700
primary connection to the regional road ne

Lot 1 is a core component of —regional-Leklian
Mo d el City2®44a)n gD 2tdhe comprehensi ve maedrer
vision for industrial andxhalsRpngdearpahbaokboi
essential for regional connectivity rather th

C. The I nterconnectivity Logic (A Strategic N
The 7th Axi al Road (Lot 1) is the strategic b

West Afrbdasaed Itarnadde corri dor . I't functions as
the indispensable |linkobetwaednthbkb€&Za@bPkm Dag
Hi ghway. This 8. 7 km sbheiglntleonoth aern siunrveess ttnmeantt st hien
Dangote Refinery are not geographically isol a
Sectiobhhe& Badadar Coast al Hi ghway atcalhlic 4t7y
evacuation route that bypasses metropolitan L
As shown in Box 1.1 and Appendfiegrrdnde &hebkinmk
establishes the for mal alignment betweeni Lot
Cal abar Coast al Hi ghway, d e mo nosrtcreast | s1@i ehnotw f g
cumul ative i mpact analysis,ramdr ergiun@tooryf icrol
not an 1solated project but part of a strate:
conditionspacteipfedcesi oms, justifies mitigat
with both Nigerian regul atoédgnauondi hgtarsat eoni
socially responsible, and financially credibl

Box 1.1: The Three Pil iTdhres "dfuglurd taer' c &n

T Pillar 1: Regi onal Il ntegration (The K

The 7th AxialavRoad d$semkesoasmecti ng tChad a
Coast al Hi ghway at ISMca47 ohERI PHs tthefi s npc
the Lekki Peninsuenad"f rionu aogp aacohdiggthalli s't d @ @di
to bypass metropolitan Lagos t-Batf hca-&d:¢
economic bl ocsl sFhgwrehé. 7t deA=ri al Road
of the I nterconnectivity Logic.
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ProposaltAfxdralt Reoa7d | ntelay@®sbabhogiCoaw

To ensure a clear admi niGHEGY irvees mards iolplee
CH 0+900 norwhlwlEe&E®@s$l scope encompaLHe sO +.

sout hwardel uding the critical connecting
¢ Pillar 2: I ndustrial-PdhtbouGhpoe) (The
The road acts as the <central s ps ynret hfetcshi
reqguirements of the Dangote Refinery and
for HWeayyl ogistics. This interconnecti vi
a reinforced and -moes $ onrde dgoapsh tpai pfed ri nheisg |
i ndustri al gr owt h. I n ot her wor ds, t he

Dangot egiNNPICi nes, tincmuali ngneérm@ay diastri bu
secur e
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Pill ar 3: Mo d a l Transition & Efficien

e fi e of inland tr ansipter ftohr
ards of Coast al Hi ghway. Util i z
he advanc LekKki Por tt hlen tperrocjheacntg ee
i t-ion &wkre3PDoads. This technical al
2 i ldmnmwmalTEdJapacity can be evacuat

rst s g
t

t a
he
ed

xi al R'oRedg if amecl® it duegsupl@asrnt h @ f  lviad uees ti rcpordes
chain.Lddg-@salraoldear eCicsaudteasic t Hhiaghlkswwaaye a t r u
sconnected series of coast al roads.

endi x 3.1 provides the technical and operatio
ease valve connecting t hteasread ittri anke eacornroimio rt.c
al traweent pontbeperati ons and national hi ghwa
ability, and security.

Project Delivery and Key Entities

rded wunder Contract Nos . 8863 (Lot 1) an
struction (Nig) Ltd (CHEC), with Advanced I
sultant, the project is oveOgeraybyDamel &n

delivery of the 7th Axi al Roasd iituutumadead pic
mewor k designed to ensure technical qualit"
tainability:

Feder al Mi ni stry OoAfct Worakss t(hFkeMW)r oj ect pr or
oversight, policy alignment, and coordinat

Lagos State: GBaerhmeates | and acquisition
communities, and ens urleesv e lc onpsliasntneinncgy awni dt
framewor ks.

China Harbour Engineering Sempasyadsimheé eBP
responsi ble for detailed design, construct.
at hseite | evel, and financing arrangements.

Natur al Eco Capital ProwEG)deand dMApledAlent en
consul tancy services, i ncluding ESI A pr e
engagement support, and monitoring framewo

ESI A Rational e, Focus, and FrameworKk

S section outlines the necessity, speci fic
Soci al | mpact Assessment (ESIA) for the 7
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1.4.1 Rationale and Focus of the ESI A

Whil e the whole project encompasses bothotots
1 (CH 0GHO0®+.700h)h o0t 1 contains the project's o
Bridge, direct interfaces with the Lekki Deep
vul nerabl e shoreline communities.

The ESI A for Lot 1 i s essenti al due to the fo

T The | agoon crossing requires meticulous ma
protect-bdsesdelriesl i hoods, and maintain aqu
resilient design for Dbridges aindalcudatea tfsr
ESI A.

T Communities at |l dasho, Odo Noforija, and
di spl awwkbeent ntegrated with a Resettl ement
essenti al t ool for identifying affected p
compensation and |ivelihood restoration pr

9 As the direct evacuation route for the por
to hazardous materials transport, heavy Ve
ensures these risks are systewiathcahteger mnas
community health and safety standards.

T The corridor's role as the spine for Niger
framework to manage the combined effects w
port). The ESI A est ab la gsehnecsy tchoeon nia cnicba mio 1 m$

Consequentl vy, t hii s idE Sfliusn d asmennotta |lo prte gouniarle ment .
basel i mec,onooéico profil e, safeguard commit ment
manage I mpacts responsibly, ensure regul ator

out comes.

1.4.2 ESI A Framework

Bot h statutory and I nternational finance re
Domestically, it iEmvinamcanteend aby | Mpgeti &d8ses s
2004) . I nternationally, | FGe Pastsesmamsd § P)Sd g n

t heequat or Princi pMoed dl B,an&kn dsrroallpe \Eaanvti r BIFM&8 Nt al
Gui de.l iTnheesse fr amewor ks eboalsleedc taisvseelsys neemmpt h, a spir soe
engagement , t he applhiiccatairccrhyof( atvvioe d mi mii ga tmi &
adaptive management throughout the project 1|

Aim and Objectives

The primary aim of the ESIA is to ensure the
amrnvironmentally sound, sociall mameeponsi bl e,
Specific objectives are to:
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9 Establish robust baseline environment al ar
|l nfluence (A0l ).

T ldentify and evaluate potenti al positive
(construction, operation, decommissioning)
T Conduct Stakehwoddems Enmg atgleantentt he concerns
and integrated into the pr ojneackti ndge shiyg nr eagnu
financiers, and project stakehol ders.

9 Design practicable mitigation, enhancement
9 Ensure compliance with al/l applicabl e Nige
T Create a Managetmende WPélamp (£ESMEPMpr ehensi ve
Management Plan to guide i mplementation.

Scope of the Assessment

The ESI A covers a comprehensive range of envi
of I nfluence, including:

T Physical ECd viintad reme na i r qguality, noi se anc
surface/ groundwater hydrology.

9 Biological TEnvesonmaht and aquatic fl ora an
and ecosystem services.

T Socdowonomic Ebandoomentiivelihoods, commun
dynami cs, cul tural her iGti e, tdred | denrnd ggrda mh
Affected Persons (12 <cl ai mants) ahned I|tohses no
unregistered crops and trees, a full Reset:
a compensation matrix derived from a ©prof
restoration support where a@gppltiedabineé o ha&as sl

T Infrastructure ahdt €umaot abnsgewl mpaekssting

within the Lekki corridor to assess combin

The assessment i s bounded by:

T GeographiThe <Stcogpye:area comprises the alig
surrounding Area of Influence (Ao0l).

T TemporalTh®cogpsesessment eval uates i mpact s
construction, Construction, Operation, and

1. Approach and Met hodol ogy

The approach for the Lagos 7th Axi al Road (Le
field l nvestigations reflected the -é¢a@dhoniacn
conditions along the -Be d&r kausegarsmoynle tcsitu r ovceryrsi dawoerr . ¢
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t o

for

captur e ketals odir Wd yanradni west, provi ding a compr
this ESIA.

Scope of Stwudi es

The

studies wundewittahkienn tfhoer Atrleea cEOJIleA @ad | utbecé o

component s:

T Corridor Al i grCnenptar @pt vensaisssessment of we
alignments near Epe.

T Geotechnical and Ceblsagifaagle Smvesysgati on
boreholes and 4 CPT hol es, to determine sc

Me t

The
eng

Res

To

)l

Lagoon Bridge.

Traffic and L oei asstoi ncasl  Sttruadfifeisc: count s and
specifically for Lekki Deep Sea Port and D

Hydrol ogical and EAnmarpsmenobhl L&Sgoadnewat er
i mpacts on tropical rainforest vegetation.

Soci al and Commemagr apthuadi esur veys, l i vel
communities | ike | daso, and cul tur al her it

Policy and Pl adhi ggmlemt e giiedktkiio hveo dlede jCu t y P
hi ghway standards, and international fr ame

hodol ogy

met hodol ogy combi ned technical fieldwor
agement :

ScopiDredinition of the geographic boundari
(CHO 0HO®+700) .

Baseline DatRi eCdl Isewrtvieoynss covering air gu
biodiversity, and | and use.

| mpact Askseéssimmenmtcati on of direct, indirec
consideratriopmncafl thRhenforest cli mate

Mi ti gati onDeRled mmimen:t of menasiumeset ompaoi s

ut i lriessienrgved vacant | and between industri al

Stakehol der Obmggpa giggmemtn:sul t ati ons with comnm
based on MOUs signed in 2019 and 2023.

Monitoring abBslt Ovlershmént of mechani sms to
dur i ngmdrmteh 36Gonstruction period.

earch Periods

ensure full seasonal representation, resea
First Stagedyrepd hWRD)L:ZI corridor studies ¢
covering |l ate rainy and early dry seasons.
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T Second StbBge 2O@&aBpt ementary suifidirey st rdaumr g intgi
refine the route north from the Lekki Port

9 Third Stia@eet (2Gdn@pPpar ati ve analysis of alig
traffic surveys.

T Fourth Stage2xrokr0O6gi cal Ssurveys across Se
standards for the Grade A freeway.

T Fifth StageApr]aaC2ORi2eti on of g e oft eacshink iclail
studies, and design drawings incorporating

T Sixth StagdanhoeDed®dileated seasonal fieldwor

o OcitNov 2l0a2t5e r ai ny season surveys captur
5.08m LAT) and flood risks.

o Dec 2Dr2ysecason investigations focusing ol
traffic.

o Jan ZEXE®h2dpedsyn assessments of soil stab
reduced water | evel s.
Quality Assurance and Quality Control

Procedures ensured consistency and accuracy:

T Laboratorye®AI QFG: of conishcluedi mg Imat @ri aé s
27) and | agoon sand.

T Gl-Based VerUsfei coaft iloh.:5m DEM data and Googl
accuracy.

T Al Ussleg:or i t hms tsairprpom d seadtrfidcbhimenat dat aset s i n
GI' S f r a(nBeowko.rlk. 2)

Ri sk Management
Ri skMi ti gation Approach

1. Use of paral |l edla steeda mwo r akmfa notoh U dodrle irdvee r y

2. Fl exible scheduling to account for he
3 Early and continuous engagementthsewir t b
"areas.

4. Prrseubmi ssion alignment with the Feder

5.1 dentification of mar 88hne)ssfamrdi tarledesgtenbec

Box :Us@&f Artificial I ntelligence ai
To enhance the robustness and efficiency
|l earning (ML) tools were employed in a s
application included:
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1 Data I ntegrati oAl &alM@ormaigte mresrtnaosnsi assignegc
format datasets from field surveys, r
GI'S framewor k.

9 Pattern RecognM_Li modé&l Anwkyseiagsed to

within environmental and traffic data
i ScendModel:Comgut ati onal model s support
designs and cli mate scenari os.

9 Document ati DNat Su@alpokbLanguage Procesganm
technical information and drafting cl

Et hical Framework & Oversight

The use of Al adhered to principles of
i nputs were sourced from creAl bserveacfes
anal ytical akggdedyabut pgt ai daodel resul t,

revi ewed, validated, and interpreted by
significance determinations, mitigatioat
expert judgmdnto,niwigt msAla ftuwmd t o i-n# dlreon
validation process ensures the scientif]i
Corridor I ntegRateowmaeanainndg Cr oss

Lot 1 of the 7t hiCABi+ZI00Roc@de(ClH@PsOGPati ally v
Cal abar Hi ghw&M1 XM 7+474versing theceammi @ (
corridor. This overlap provides Laotv alldisd ai SIdA 1
FMEnv has already approved Section 26s ESI A.

Both projects ovVvieA#4aNNbaddeBABESKEBNNIi rming sh

receptors (wetl ands, aqui fers), ecol ogi cal re
economic receptors (settl ement s, l i veli hood z
Val i dates Lot 16s Area of I nfl uence (Aol) an

embedding Lot -WiwvetBustai aoabiildoy context.

Box 1. J:efCrroesnsce t o SdCali amar Kdifghway L

The overlap between the trwof epremjce ;mtgs od n ahbyl derso |
economic, cultural heritage, and engineering dg
cumul ative i mpact analysi s.

I n tehyndr wlfogy and wWeatcern oqu &2l6ist wampl i ng at Mahi

16s flood risk zones and aquifer vulnerability
Fobi odi vyespietyes inventories such as the Nile
Lot 16s ecological baseline and support t hes oce

economictheomeringagement of s hAR)edc Pmmylreicts e, f d o
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Nof odvaglai dates Lot 16s RAP census and strengthe

action measures. Similarly, Section 206s aualptpu ma

ri sk,zenmpporting Lot 16s chance finds protocol

Sect itorna f2fdisc counts ampd ovonmgestoimprarmad elel idrad a s €

i mpact assessmeaitr, awhd | moirsceec oqgalkidi aye ekotedadsc
inclusion of acoustic barriers and dust suppre

Lekki Port, and Free Trade Zone under scor ewe sihn
assessment . Furtkbeirmoeat td @ci rrodsgsen antg e dd elsa g n s
engineering benchmar ks for Lot 1 6émsi tiingfarta sotnr usct
Section 206s monitoring framework, which inclfuet

aligns closely with Lwi dedsoBSMB,t emmrcsyuri inn gnomao rt r

The strategi-cefvearl arecionfg cSeocstsi on 2 | ies in four
enhanced because FMEnvés approval of Section 2
reinforced byl gapogwhipdhh ccowfei rms the relevance
findings to Lot 1. Third, cumul ative I mpact -ai d
sustainability framewor k, t hber d FyYC Pterr d rog tmaercier
safeguar ds. Finally, |l ender confidence is incre
transparency, reduces perceived ri sk, and suppdc

1.5 Guiding Principles

The environment al and soci al assessment for
potenti al ri sks and i mpacts are identified ec
|l ifecycle. Central to ténimitaipgpatoiacm hiser darec lay,
avoidance of adverse environment al and soci
mi ni mi sation through design and operational
environment s,atand ODhe obdppkis only where resi
addressed.

The assessment is further informed by the prect
measures are adopted in situations of scienti
communities and ecosysteims.affMeanieng fsulakemhgpa g
through Free, Prior, and I nformed Consultatioa
i nfor med, consulted in culturally appropriate
deci sions.tyYeadéersequal iinclusion considerat:.
assessment to address differential i mpacts on
mar ginalised groups, whil e promottinge emamaa@éd i
underpins i mplementation, enabling refinement
monitoring frameworks in response to changing
out comes.

Table 1.1 Application of Guiding Principles
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Guiding Prin |Description and Application
Mi tigation H [Sequenti al approach t o i
avoidance, mi ni mi sati on, r 6
| mpact s.
Precautionar/ |[Adoption of preventive meas
certainty to avoid irrevers
Free, Prior, |Ensures wearly, inclusive, é
Consul tation |with affected communities t
Gender and (I ntegrates t he needs and [
l nclusi on groups, and marginalised poc¢
mitigation.
Adaptive Man |[Enabl es continuous i mprovem
monitoring results and stak
1.6 Policy, Legal, and I nstitutional Framewor
The Lagos 7th Axi al RoaodomRbEi Ance apphormedth i ha
frameworks and international safeguard standa
T National fprraomawlcer kshe | egal baseline for en
Nigeria. These include statutory instrumen
(EI' A) Act (2004) , the mandates of the Fec
Nat i onrad n nkennvti a | Standards and Regul ations
sthdteel oversight by the Lagos State Env
Toget her , t hey establ i sh binding t heeshol
occupational safety, and climate resilienc
T Internati onaletf rhamngewvear kssaf eguard standards,
by Multil ateral Devel opment Banks ( MDBs) s
Corporation (I FC), and African Devel opment
the | FC PelStammamsxl8) ,( PtShie Wor |l d Bank Envi
Safety (EHS) Guidelines, and the Equator P
ri sk management, resettl ement , ebnigoadgieweernsti t
fully integrated.
Ni geri aods participation i n the Bel t and Ro at

geopolitical context for infrastructure development, including transport corridors supported by
Chinese financing.
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This dual compl i anicse pernespuareesdvtihra taddddhoar dNbrjcde i a

requirements of the international l ender . Thi
defensible in Nigeria while meeting MDBs' and
By embedding both national and international
ensures environmental and social sustainabil]i
dual al i gnment positiona fthagdhigmspr7djhe cAtxi tah
standards of compliance and transparency.
Specifically, below is a comprehensive framew
safety, and sector al responsibilities into on

t h
en

A.

1 I nstitutional Framewor k

t spans fedespkg¢gi Bnhdt € nt le o oabajcohs eptltaeynst iat ide
uring that the project is environmentally

6

The governance of the 7th Axd aleReddipsbojeati
a
S

Feder al Il nstitutions

T Feder al Mi ni stry oRe\Winewg oaamce nd p g rFdWEensy ) ES | 4
monitors compliance.

T National Environment al Standards and Re gl
Enforces national environmental standards

T Federal Minist Py ogfecWo rpk s p(oFMMW)t:; over sees
of federal highway networ k.

T Feder al Mi ni SAtlriyg nsf pTrogrescporwti:t h nati onal t
integration.

T Feder al Road SaBEredyr e€€onrtprsaf(fFIRGSC9af ety dur i

T Nigeria Rail Woyrdomjmgdadat irffamed ght i ntegratic

.State Institutions (Lagos State)

T Ministry of Environn®@wer saeneds Veartveirr oRienseonutracl e
state | evel

T Lagos State Environment aHn fParodeesc tsitoant eA geemwci
on pollution, noi se, and water quality.

T Ministry of Physical Pl aGrna nntgs apnlda nWri lmagn af
ensures alignment with the Lagos Masterpl a

T Ministry of OVrasepser tatafdmec management and

.Local Government Il nstitutions

T Host L GAlse k(klib,e jBIp &,i resnviprooamg) :of contact fo
(PAPs); manage | ocal engagement, waste man
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D.SecBpecific Institutions

T FRSTraffic safety enforcement.

T Nigeria Rail WRawrd&iolr poymen goyn.:

T EmergencyAceirdrdarctesrresponse and community sz
E.Devel opment Partners & Lenders (MDBs)

T Multilater al Devel opmenRe gBuainrkes c¢(dWNop Il ida nBcaen k
policies (World Bank ESF, AfDB I SS, Equat ol

T Commerci al Lenders (Standempds&€h&6Gerfedamem

rating, and monitoring requirements.
F.Project | mplementor
T China Harbour EngineetrEiPCqrFCacmmanmyct OHEC)b:o
|l aw, Chinese environmental/soci al | egi sl at
1.6.2 Legal and Policy FrameworKk
1.6.2.1 Environment al Rel ated Framewor k
A.National Legal Framewor k

9 ConstitutGuoanr a(nlt®%eSB) ;property rights; mandat
9 Land Use Act (CA®PvdrsSnd FINaRDOatgqui sition anc

T Environmental | mpact AssessnrReengtui(rElsA)E SAIcA f(
projects; mandates public participation. T
the project

1 EIA Procedures and Charges Regulations (2021)This project adheres to the updated fee
structures, categorisation (Category 1), and public disclosure timelines mandated by the
Federal Ministry of Environment.

NESREA AcEs{abbOvyshes NESREAOGs authority f ol
Cli mate ChanMan datte s( 2d0I2ilmat e resilience int

Waste Managemedtta nRdeagrud sa tfioornss:ol i d and hazar

=A =_ =4 =4

Nati onal Policy on the Envi rRrmaonwinde s( 1083®r, d
mechani sms for sustainabl e growth.

T National Policy onStCrd e maqattlee rCh aandyaep t( t0ilBn : a |
with emphasis on vulnerable groups.

B.State Legal Framework (Lagos State)
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Lagos State Harmonised Environment al Manag
the overarching framework for pollution co
LASEPA Environment al Poll ution Control Reg
emi ssions, effluent discharge, noise | evel
Lagos State Waste Management Authority (LA
waste collection, transportation, and disp
Lagos St at e Wat er Regul atory Commi ssi on
abstraction, effluent discharge, and prote
Lagos State Physical Pl anning Per mbdwaRequi
set backs, and |l and use compliance under th
Devel opment Law (2010) .

Lagos State Urban and Regional Pl anning an
planning, devel opment control, and per mitt
hi nese Legal Framework (CHEC Obligations)
Environment al Protection Law of the PRC (2
Environment al |l mpact Assessment Law (2003,
Draft Ecol ogi cal and Environment al Code (2
Cli mate Changeal Pphead) es (Pari s

Labour and Soci al Protection Laws (I LO con
Green Development Guidelines for Overseas Investment (2021)alignment with the

project contractor's (CHEC) international standards for the 'Green Belt and Road' initiative.
enders ESG Framewor k

Standard Chartered Bank:

o Equator Principles 1V

o |l FC Performance Standards

o Worl d Bank Group EHS Guidelines

o Sector position statements

o Ri gorous due diligence and monitoring
Afrexi mbank:

(0]

(0]

(0]

(0]

ESG Navigator (
Sustainability
SDG alignment (

I nternationally

Fitch Ratings)

Il ntegration

(COP30, 2025

SDG 7, 9, 13)

recogni zed

safeguards
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1.6. 2.-RelSatced! Fr amewor k

T Resettl ement A8tsed BhanheRARP)erian Const i
expanded to I FC PS5 (livelihood restoratio

T Free, Prior, and | nfEonrsnuerde sCocnusl utlutraatlil oyn a(pFpF
with communities.

T Gender & Socl mtl eglrnactleussi penrr specti ves of w0
mar ginalised groups.

T Grievance MecédssibBmse:channels. for PAPs to
T Cul turall FHerAS8agreeequi res chance finds proce
9 Human RightWbbDHER,andBEDAMVE : | LO Core Labour St a
1.6.2.3 Health and Safety Framewor k
Nati onal Factor ikst Alkelti s&h OmniSn iPod m cwar kpl ac e
| LO ConventionsO¢dNopat ildmal& Héadl)th and con:
| FC PS2R&qW®iSHe safe working conditions and

Worl d Bank EHBr oGruiiddee | i melsni c al benchmar ks
response.

T CHEC OHS ®Pwnstegms:afety briefings, PPE, ris
pl ans.

T FRSC & Emer gelmrcayf fSecr wsiadfeest:y, acci dent respo
1.6.2.4 International Standard
| FC PerformandeS8yramgdagaeresd (PSTY potentially
Worl d Bank GrouPoEHG6t Gandebnheel, OHS, com
| LO Convwomrrtkieansr:i ght s and safety.

SDGALLignment with SDG 7 (Energy), SDG 9 (I
SDG 13 (Climate Action).

= =4 =4 =4

1.6.3 National and I nternational Framewor k f o

As mentioned above, the Lagos cobmpAxiaalceRapagr
integrates national frameworks and internatio
al so shows how each fr samawoirck abrlaingsd taitcenss iando

Table 1. 2: ESI'A Guiding Framewor ks, Par amet
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Nationallnterna Key Rol Il mplicat:i

ective Project

FramewolFramewo Obj

Policie:Standar Alignment
Guiding-Enviror- Il F ESI A preRequires
Paramet | mpact Performensures cdefensi bl
for FAssessmiStandar with Ni gebankabl e-
Prepara (1992, -World and gl obacompl i ang¢

2004) EHS Gui standards in Niger.

-Nationi- EquaParameter robust S

ProceduiPrincippolicy aconsul tat

Guidel i Prioritis climate

(1994) i ssues, Il ntegrat.i

- Clim i nvol veme transpar €

Change consul tat disclosur

(2021) deci-esriioant

- Nat i dat a, m

Policy strategi e

Environi accegsiplr

(1989,

1999 &

I nstitu-FMEnv -Worl d Ni geri an The pr oj
Framewo-NESREA ESF enforce lcoordi nat

- Lagos - I F and plannfederal,

Mi ni str*Performrequire (l ocal

EnvironiStandar with thei while s

Wat er -Af DB | Spolicies MD B ove

Resourci- Equafinancing Institutdi

-LASEPA Princip compl exit

- Lagos requires

Ministr: gover nangd

Physical reporting

Pl anni ni mechani s

Ur ban

Devel op!

-L GAs

- Fede

Mi ni str®

Wor ks

-FRSC

-NRC
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Nationallnterna Key Rol Il mplicat:i
FramewoilFramewo Objective Project

Policie:Standar Alignment
Climate- Nati - ParNigeri-a&® The pr oj
EnvironPolicy Agreeme aligns w conduct
Climate - | PCAgreement i nventor.
(2013) Guideli commitmen | oemi ssi 0O
- Clim-UNFCCC Nati onal construct
Change i ntegrate practi ceg
(2021) climate i ntegrat e
-Ni ger i-i environme adaptati ¢
LEDS (° standards measures
2050) (shorelinrn
- Nat i protecti ¢
Environi ri sk manaé
Regul at |
( Air,
Wat er,
FIl ood C.
Soci al - Nati - | FC Ni geri an Requir es-
Gender Gender (Labour on genderincl usi ve
(2021) - I FC | abour riempl oy mer
- Viol (Communviolence | abour
Against Health align witand C om
Act (20 . Safety) UN standa health S
- Labour -UN SDG:¢s Mu st i
(2004) gender ac
- Mi ni n and gr
Wa g e mechani s
(2019)
-Trade
Act (201
- Empl oy
Laws (21
Occupat-Natione- Worl d Ni geri an Project
Safety Policy (EHS Gui harmonise i mpl ement
Heal th -Factori(Occupagl obal vcompr eher
(2004) Heal th safety st OHS P
- Empl oy Safety) i ncl udi ng
Laws (21 training,
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Nationallnterna Key Rol «I mpl i
FramewolFramewo Objective Proje
Policie:Standar Ali gnment
provi si or
emer genc.y
response
Wast e -Natione- | FC Ni geri an Project
Poll uti Wast e (Poll ut provi de aadvanced
Control (2022) Prevent | FC and Wmanagemer
- Hazar - Wor | d require syst ems,
Wast e EHS Gui monitorineffluent
Regul at | reporting and e
(1991) pol [ uti or
- Ef f | prevent.i c
Limitat.] technol og
Regul at | pl ace.
(1991)
- Sanita
Wast e (
Regul at |
(2009)
- Constr
Sector
Regul at |
(2011)
- Ozone
Protect.i
Regul at |
(2009)
-Har mf ul
Act (201
Wat er - Wat - | FC Ni geri an Project
Natural Resourci(Biodiv biodivers safeguar
Resourc(2004) -Conventalign witecology,
- GroundBi ol ogi CBD stand mangrovesg
& Surfa(Diver si fisheri es
Regul ati(CBD) and i mg
(2011) bi odi ver s
-Soi | Er where i m
Fl ood ' unavoi dal
Regul at |
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Nationallnterna Key Rol Il mplicat:i

FramewoilFramewo Objective Project

Policie:Standar Ali gnment
(2011)
- Endang
Speci es
(2004,
2016)
Land -Land U:- 1 FC Ni geri an Requires
Resettl (2004) (Resett must i nteResettl ern
- Loc resettlemAction Pl
Gover nmi safeguard with [
byleaws restorat.i
compensat
communi ty
engagemer
Soci al -NASSCO -1 FC PSINational Project
Protect -NCTP Managemcompl emen i denti fy
Progranm-HGSFHP - Worl d requireme househol c
-COPE ESF vul nerabl i ntegrat ¢
-SURE safety n
- Nat i ensur e
Soci al benshiat i |
Protect
Policy
Sector - Fede- | FC Ni geri an Project 1
Rel atedMinistr'(Commun and mar i tmari ne
PolicieTranspoiSafety) align compl i ang
(Transp-NITT - | MCi nternati i ntegrate
Maritinmn-NRC Convent conventio and
- Admir SOLAS, consi der g
Jurisdi MARPOL adopt
-Cabot ag Economy
- Mer ct principl
Shippi ni | agoon a
-NI MASA resiliencd
Ni geri a, I nternational, and Chinese FrameworKk
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Chinads environment al and soci al safeguard r ¢

strengthen the Lagos 7th Axi al Road ESI A. Il t s
early screening and account aabdiolpittsy ,t oa epnrsiunrcei p
management . Chinads climate neutrality target
|l omgrm resilience into project planning, alig
Agreement .

The Biodiversity Action Pl an in China mirror
Performance Standard 6, reinforcing the need 1
as the Lekki Lagoon. Similarl ymnwodeand oAdrhian irs tr
and |ivelihood restoration, complementing Nig
Chinabés Occupational Safety Law, whi ch |1 mpose
i mportance of strong governance in worker pro

and safety practices. Fibally, oG0fiipmadzpgo lolou tp
a benchmark for Nigeria to strengthen compl
technol ogi es.

By integrating Nigerian, i nternational, and C
Axi al Road ESI A positions itself at the inter
comparative benchmarks ifmformaomreuotfut dee ovomd @id

perspective enhances sustainability, ensures
ultimately facilitating access to internation
Table 1.3 presents a structured matrix that I
soci al safeguard | aws and their implications
Axi al Road ESIA. This comptemaeantsfthemeiNbDgksi a
Table 1.2, showing how Chinads approach compa
Tabl e 1. 3: Rel evant Chinese Laws and Proj ec
Chinese es /I mplications
Policies
ESI A Environme Requires e Reinforces t
Preparal mpact A<i mpact applicomprehensi ve
Law of t hmaj or pdocumentati orn
Republic emphasises screening, af
(2003, amecol ogical mechani sms.
l iability fcan benchma
Chinads str

processes.

Cli mate Nati onal Mandates peHighlights t1
Change Tackling emi ssions | omngegrm cl i ma
Change i and achievlLagos ESI A s
2020) ; neutrality GHG i nvento
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Chinese s /I mplications
Policies
Neutralitintegrates adaptation
(2060) adaptation (shoreline p
ri sk managem
Chi naldBD&.T
Bi odi ve Chi na Bi Al igns wi Lagos ESI A
Natural Conservat KunmMogtrecbiodi versity
Resourc Strategy Gl obal Bimangroves a
Pl an i2@Q8@ Framewor k; habitats, mi
bi odiversitmainstreaming
habitat pr biodiversity.
ecosystem
val uati on
Land Land Admi Governs Strengt hens
Acqui si Law (|l ateexpropriatiResettl|l ement
Resettl 201p9r esentcompensati c( RAP) with f3g
resettl emerand l'ivel i ho
emphasizes aligning wit
compensati cChinads evol
|l i veli hood standards.
Occupat OccupatioEstablishesLagos ESI A mi
Safety Law and VIiiability, comprehensi ve
Heal th Safety R safety treincluding W 0
(2021, enforcementPPE provi si
2025) wor kpl ace emergency
standards. consistent wi
Factories Ac
| i abdirliivteyn OS
Pol luti Environme Cor e pr Reinforces t
Control Protectioprevention pollution
(2015 revecological technol ogi es
devel opmentmonitoring
standards 1{1discharge, al
and soil pcPS3 and Ni g€
standar ds.
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1.6.4 Voluntary Standards and GI| obal Benchmar

I n addition to Nigerian statutory requirement

l ender ESG framewor ks, the Lagos 7th Axi al R

standards and benchmarks. yTlhe ndgiinmgst raume wti d,e |

international infrastructure projects to demo

inclusion strengthens project credibility, e

emer gi ng kgsl.ob al roi

The wvoluntary standards embedded in this ES

frameworks such as the Equator Principles, di

global initiatives including thtatdNarmGd ®baTo Cet

el evate the project beyond compliance, positi

delivery (Table 1. 4).

By embedding these voluntary benchmarks, the
9 Transparency in reporting (GRI, SDG I mpact
9 Leadership in climate action (I SO 14064, C
T Protection of nature and biodiversity (1SO
9 Integrity in governance (1 SO 37001, UN GI o
T Enhanced financi al credibil ity i(nkeuwatfdrnakrc

Tabl e 1. 4: Vol untary Standards, Blenchmar ks,

Il nstrument Focus Area Project | mplicat

Axi al Road ESI A

I SO 14001 (EEnvironment Requires a stru

Management Syperformancecontinuous i mp

environment al m &

I SO 14064 Cli mate mitMandates quantif

Accounting & of GHG emi ssi o

climate resilien
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l nstrument Focus Area Pr ct | mplicat
A X Road ESI A
I SO 14067 Lifecycle cEnsuregsarlbow C ¢
Footprint of material s and
assessment .
I SO 14046 (Wa Water wuse i Critical for
constructi on; r e
anal ysi s.
| SO 45001 ((Wor ker safeStrengthens OH
Heal th & Safe compl ementing N
Act and | FC PS2.
I SO 26000 Community eGuides FPI C, ge
Responsibilit social responsib
| SO 9001 Quality assEnsures desi gn,
Management) monitoring me et
standar ds.
| SO 31000 Ri sk governEmbeds structur €
Management) into project pl a
| SO 3708 i (bAmr Governance Prevents <corrupt
and contracting
Equator PrincFinanci al rRequired by | en
Chartered; ensu
alignment with |
Gl obal ReportESG disclosProvides transp
( GRI1) reporting al i grn
reqguirements.
Climate Bond Green finanEnabl es acecesmspa
financing i nstr
bonds.
UN GI obal ComHuman righAIligns project
environmentprinciples, enhad
corruption
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l nstrument Focus Area Pr ct | mplicat

AX i Road ESI A
SDG I mpact St Governance, Links project 0
transparencll, 13), e Al a bnl

financing.

Task Force -cClimate risRequires discl osgs

related Finan governance, and

( TCFD)

Taskforce-rehn aBi odi versitEncourages integ

Financi al di scl osure services and bi g

( TNEFED) finance.

It i s pertinent to note that, to ensure clari
t wo complementary | ayers of compliance docume

9 Appendix 1.1 provides a deep technical di
certifications, t he Equator Principles, G
TCFD, and TNFD. It sets out the commlritamage
templates that contractors, auditors, and
appendi x serves as the technical manual, S
operationalized i n practice.

T Appendix 1.2 consolidates the entire compl
Ni geri an statutory framewor ks, i nternatic
benchmar ks, and voluntary gl obalarsd,anamahls
regul ator s, MDB s, and stakeholders to see
one another. This appendi x demonstrates tl
comprehensive alignment .

Toget her, these appendices ensure that t he E
transparent. Appendix 1.1 provides the operat
whil e Appendix 1.2 presentt ¢threncgotnhseonsi dad e
regul ators, | enders, and investors.

1.6.5 Gl obal Context and Universal Safeguards
This section integrates two compl emeWvdlauwnyt adriyr
Standards and Gl wbhbathBeseathmhek@uiodbka | Refoenrt erxd e
Uni versal, SwhHieghuaddsti ls the wuniversal checkl
Together, they demonstrate how Nigeriaglebpbsi
best mmhadtei ctaus-mmreoay fi nancing requirements
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By aligning with voluntary benchmarks such as
Gl obal Compact, SDG | mpact Standar ds, TCFD,

transparency, c¢climate action, nabbréipyot @beb:
commi t ments are reinforced by the ten univers.
environment al assessment , biodiversity conser
and resettlementher FPag¢e, cbbbaurmn and working

climate risk and GHG accounting, and grievanc

This integrated framework provides the founda
and monitoring systems outlined in subsequent
ESIA islegal bpl def ensi banadl i msherd Mii g dér il @mdlea w E
but galloshboal 'y credi bl e, respbsent pniamg Nioge i &
sustainable infrastructure delivery.

Based on the above, the following 10 Universa
proposed project:

1. Environment ailCoAspsreeshsemesnitve ESI A to identify

2.BiodiversityiPConserntv atni of ecosystems, habi
principles where possible.

3.Community HeailMehas& r*asf eétoy safeguard | ocal [
noi se, and construction risks.

4 . Land Acqui siti oinFa& rRecsoemipte nesmeetniton and | i ve
statutory requirements.

5.lndigenous Pébpees PriFe®®d,C and I nformed Coi

identity and ensure inclusive participatio
6.Cul tural TBeantaegdinds procedures and prot
heritage.

7.Labour & Wor kiin@o nfolnidaintcieonwsi th | LO convent
di scriminati on, and occupational safety.
8. PollutioniARdewteindan omf quantitative threshol

management .

9.Cl i mate Risk & TGHG eAgcrcactuinotni nogf resil i ence r
inventories consistent with Paris Agreemen

10Gri evance Mecccheasnsiisbml e, transparent, and r e:
and workers to raise concerns.

Table 1.5 sumv@alrumstar yhwodWt arhdear ds &amgd o®Glad b alo nk
compl emémitv drhseal (Sahfeecgkd arsads) .

Tabl e 1. 5: Gl obal Cont exitSuanmma r Yn iMad rr 9 &l S ¢
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Di mens

Vol untary Univer
& Bench (Check

(Gl obal Co

TranspalGRI ; SDG Grievance Clear di scl
Standards community perfor mance;

safety stakehol der

Climate |I SO 14064 Cli mat e ri Paraild gned
Leaders Cli mate accountinginventories;

Standards; preventionresilience

design

Natur e TNFD,; | SOBiodi versi Safeguarding

Protecti(Water Fooconservati an

o

water r
environmenggain princiap
assessment

Governa | SO 37001 Labour & Ethical busi
I ntegri Bribery); conditions r respect for
Compact heritage; and communi t
Bankabi Al ignment Land acqu Globally b a
voluntary resettl emereduced ris
monitoring access t o
finance
This integrdatedbfi mamgwomnk unt ary gl obal ®&enchnm
provides the foundation for the mitigation s
outlined in subsequent chaptad sESIA iesnsooes o
defensi ble under Nigerian | aw and aligned wit
resilient, and socially inclusive. I n doing
infrastructure delivery.
1.6.6 Compliance Architecture for the Lagos 7
This subsection presents the compliance archi
through a series of detailed matrices in Tabl
individual obligations,nbatvitouplrovt Mat i e magm
Il aw, Lagos State regulations, Chinese contrac
gl obal benchmarks converge.
Toget her , these matrices form the backbone o
environmental, social, health & safety, and f
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T Legal and I nstiithtei ehat uFoamewbt kgations u
| aw, reinforced by Chinese standards and |

T Mandatory and Vodlthet darnt etramdamdsf bi ndin
voluntary benchmarks such as | SO, GRI , UN
TCFD, and TNFD.

T Integrated Compilaasyet Dasihdodrmhdt hi ghligh

| eadership, nature protection, governance
By adopting the most stringent requirements a
credibility, and resilience. This | ayered co
sustainable infrastructmuy eoldleilgateirgns tirmine f ar:
bankability and gl obal best practice.
Tabl e 1. 6: Legal, l nstitutional, Soci al , ar

Domain Nigeri Lagos ChineseLender Adopt
Legal FramewcStandarFr amewcSt and

Framew (CHEC (Worl d (Most

Obl i gatAf DB, Strin

Standar
Charter
Afrexin

)

Land Consti Urban Labour 1 FC ILi vel:
Acqui si (1999) RegioneSocial Equatorrestor
Compens Use Ac Pl annirProtectPrincifgbeyond

n

(2010) Laws compe
al i gnme n

EnvironEI A Har moniPRC EI /I FC PS:Cumul a

| Asses (CAP Enviror(2003, EHS I mpact

LFN 20| Mana(amendecGui delial tern

Law (202018) anal ys

Poll uti NESREALASEPA PRC | FC PSi{Quanti

Control Act ; enforceEnvirorEHS t hresh

Wast e Regul a | ProiGuidel imonito
Managem Law

Climate Climat Lagos PRC Cl 1 FC PS4GHG
Change ChangesustairPoliciel3 alicaccoun
Resilie(2021) agenda resi |l
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Domai n

Ni ger i
Legal
Fr amew

Lagos

Chi

neseLender

Adopte

FramewcStandarFr amewcSt anda

( CHEC

Obl i gatAf DB,

(Worl d ( Most
String

Standar

Charter
Af rexin
)
Nati on (Paris
Policy alignec
Cli mat
Change
(2013)
Bi odi ve Nati on St dteeve Dr aft | FC INet
Ecosyst Biodi vconservEcol ogiEquatorprinci
ServiceStratepolicieEnvirorPrincicg
I Code
CulturacConsti Pl annirPRC | FC IChance
HeritagRAP approveLabour/Equator& her
provisheritacLaws Principgmanage
Labour Labour Local tPRC Lal FC IOHS sy
Soci al Laws; (commurlLaw; Equator& audi
SafeguaFactor wel fareconventPrincicg
Communi FPI C Host PRC S'I FC IFPI C,
EngagemembeddengagerProtectEquatorgri eva
& IncluEI A Laws Principgmechan
RAP gender
i ncl us
Heal th Factor Lagos PRC Lal FC PSContin
Safety Act; enforcelLaw,; CPS4; WEOHS
Nati on OHS sys<Guidelimonito
OHS Po I LO emer ge
Conventrespon
Monitor NESREALASEPA PRC refLender Contin
Reporti compli oversicobligatdue di monito
audits & por disclo

monitor
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Domain Nigeri Lagos ChineseLender Adopte

Legal FramewcStandarFramewcSt anda
Framew (CHEC (Worl d ( Most
Obl i gatAf DB, String
Standar
Charter
Af rexin
)
Finance NationlLagos PRC cl Equatorlntegr
ESG Devel osustairé& |l a Princi ESG
t P agenda codes | FC compl i
Cli mat Afrexin
Change ESG
Navigat
SDG
al i gnme
Tabl e 1. 7: Mandatory + Voluntary Standards

Domai n Mandatory Voluntary SAdopted

Framewor ksBenchmar ks (Most Stri

Environme EI A Act ; I SO 14001; Il FC PS1 +
Assessmen WB ESF; I F continuous
I mpr oveme:r

Air Qual NESREA 1lirl SO 14001 WHO/ WB
Poll ution EHS Gui del t hreshol df¢
monitori ng

Noi se NESREA; LI SO 14001 wWB EHS g
WB EHS t hreshol ds
Waste Man NESREA | SO 14001 Wast e hi e
Regul ati on | SO EMS
Bi odi vers Nati onal "UN Gl obal | FC PS6
Strategy,; (Environmenprinciople
TNFD
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Domai n Mandatory Voluntary SAdopted S

Framewor ksBenchmar ks (Most Stri

Community Factories | SO 45001 |l FC PS4 +
& Safety PS4; WB EH OHS MS
Land Acqu Constitutil SO 26000 I FC PS5
ResettlemUse Act; |l responsi bilrestorati(
Il ndi genou EI' A Act ; I 1 SO 26000 FPI C b
/| FPIC adopted
Cul tur al Constitutil SO 26000 I FC PS8 cl
protocol s
Labour & Labour Lal SO 45001; I FC PS2 +
ConditionPS2; 1LO cCompact (1 a
Climate Climate CiI SO 14064; GHG i nven
GHG Accou l FC PS3 & Climate BonParis alig
TCFD
Wat er ReNESREA | SO 14046 I SO 140 4¢
Managemen regul ation footprint
Governanc Nigerian - 1SO 37001; I SO 37001
I ntegrity corruptionCompact governance

requiremer

Grievance RAP provi sl SO 26000 Il FC PS1 +
Mechani smPS1
MonitorinNESREA ¢GRI ; | SO 90Conti nuous
Reporting LASEPA oV monitori ng
|l ender ESC transparer

Tabl e 1. 8: |l ntegrated Compliance Dashboard
Di mensi (Mandatory Vol unt ary Outcome for

Frameworks & Benchmar Axi al Road
TransparRAP provi s GRI ; SDG Cl ear ESG

PS1; NESRE/Standards Il nclusi ve

engagement

8 6



Di mensi (Mandatory Vol unt ary Outcome for

Frameworks & Benchmar Axi al Road

Climate Climate Chl SO 14064; Parailds gned

Leadersll FC PS3 & Cl i mat e i nventori es

EHS Gui deliStandards: resilience
Natur e Nati onal 'TNFD; 1 SO Safeguardin
ProtectiStrategy,; | and water 7

gain princi

GovernailLabour Lavl SO 37001; Ethical
Il ntegritcorruption Compact practices;
PS2 rights and

BankabilEquator Pr I SO 9001; Globally ba
Af DB | SS; |l Bond Stand access t o
finance

The detailed matrices presented in this sect
integrates national |l aw, state oversight, Chi
voluntary gl obal benchmar ks anthbi tae cstiunmrgd.e, Byh

applying t he Ha romaodnoi pstaitnigo nt hPer i mos pl estri ngenj
framewtom&k sproj ect safeguards environment al [

health and safetyy.and financi al credi bil i
This | ayered approach, captured in the Legal
Vol untary Standards Matrix, and the I ntegrate:
cl eaag,] ammtce view of obligastoaseasndowaNegeaenrds
project to achieve gl-pbabf béstharmpaiarcdg i ¢ e q winrde
compliance from a regulatory necessity into a
By embedding transparency, climate | eadership
credibility into its foundati on, the Lagos 7
sustainable infrastructure delivery.

1.6.7 Institutions and Standards/ Limits

Table 1.9 <clreealrelvyansth oiwnsh etilteu st amisitdshd s, make s t
framework more concrete by I|linking each regul
enforce.
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Tabl e 1. 9:

nst.i

Il nstitutionDomai n

tut i

ons, Standar ds, Fi

Standard [/

Figures

NESREA (NAir Qua National APM2. 5 O 2
Environment Quality St (2Hr) ; PM1 (
Standar ds Og/ mihr()24 S
Regul ati ons ppm-Hr2)4; N O
Enf orcement ppm (annual
LASEPA (LagNoi se Lagos St aResidenti al
Environment Control Re day / 45 d
Protection Commer ci al
day / 55 dB
FMEnv (FEffluen National BOD O 30 mg
Mi nistry Di schar Limitation80 mg/ L ;
Environment Regul ationSolids O 30
Grease O 10
Factories AOccupat Wor kpl ace Mandatory
Ministry ofHealth Requiremen 8hour shi ft
Empl oyment) reporting w
I LO Conv Labour Il LO CSafe workin
(I'nternatio (Occupatiohazard as
Organi zatio & Health); worker par i
(Safety safety comm
Constructi

I FC Perf Soci al PS5 (Land Compensatio
Standards ( Safegua & Resettlerepl acement
Group) l i veli hood
grievance m
| FC Perf Cli mate PS3 (ReGHG account
Standards ( Polluti Efficiencyefficiency;
Group) Preventionbel ow WB
t hreshol ds

WB EHS GuiAir & NEnvironmenPM2.5 O 25
(Worl d Bank & Safety GO 50 Og/ mij7:C

dB dependin

8 8
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Climate Ch Cli mate Nati onal Mandatory

( Nigeria, 2 Reduction inventories
wi t h Pari s
climate

I ntegration

| SO 14064 / Cli mate GHG AccourQuantificat
Carbon Fooverificatio

emi ssi ons;
carbon foot

| SO 14046 Wat er Wat er FQuantitatiywv
Resourc Assessment i mpact ass
per functio

| SO 45001 OHS OccupationRi dlased O
Safety Maconti nuous
Syst ems emergency p
| SO 26000 Soci al Gui dance "FPI C, gend ¢
Respons Responsi bi community e
| SO 37001 Governa AnBiri bery Zero tol e
Management bribery;
audits

UN Gl obal CGoverna 10 PrincipAlignment
Soci al Right s, i nternation
Environmenannual repo
Corruption

TNFD (TaskiBi odive Nature Risldentify,

Nat ured at ed Framewor k disclose
Financi al D dependenci e
i mpact s
TCFD (Task Climate Cli mate Governance,
Cli madleat ed Disclosurerisk manage
Financi al D & targets
resilience

GRI (Gl obal Transpa Sustainabi ESG di scl o
Il nitiative) Reporting environment
governance
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Equator Pri Finance Ri sk ManagApplies | FQC
Project Fi |l ender due
di sclosur e

1.6.8 I ntegrating Blue Economy and Marine Eco
Nigeria now has a dedicated Feder al Mi ni stry
2023) , which is responsible for harnessing m
aligning maritime activiti eise wBiltuhe sEuwsotnainmya ba
Ecosystem di mension ensures the Lagos 7th Axi
environment al and soci-procfadcdegbtardsNi get i ad s o
sustainabil ity ahgeenmraaj elchti saspoasiftli @agshitp exan
support both economic growth and marine ecosy
The Feder al Mi ni stry of Marine and Bl ue Econ
mandated to responsibly utilise marine resour
coast al and | agoon ecosystems.

Table 1. 10: Bl ue Economy Key Standards and

Domai n l nstitutStandard Figures [/ Li

FrameworBenchmar k

Marine FMMBE; Mar i ne Oil & grease O
Ecosyste NESREA control; mg/ L; strict mo
Protect.i di schargeand recl amati on
Bl ue Ec FMMBE Sustainablntegration of
Devel opm maritime ports, and coas

framewor ks

Cli mate FMMBE; Coast al Mandatory cl
Coast al Climate strategieassessments

ResilienAct infrastructur e;
Bi odi ver FMMBE; Marine DbiNet gain prin
Fi sheri e PS6 conservat mangroves, | a g«

habitats

Gl obal UN SDG ISDG 14: LSustainabl e use
Benchmar Standar cWater mari ne resourc
marine i mpacts
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1.6.9 Human Rights and Soci al Standards

Whil e environment al and financi al safeguards
Road Proj ecitntaersnoateintbneadls humant oi ghsserandt Bbca
and +tbiagletds devel opment . These standards reinf
el evate the projectodos gl obal credibility.

Table 1. 11: Key Human Rights and Soci al Cor

Standard / FrameFo plication i

UDHR (Universal Fu
Human Right s) fr

=]
o

amenta No-di scriminat:.
d o ms protection of

(¢
D

CEDAW (Conventi Gender equ Gendgemsitive
El i minati on of engagement-shad
Discrimination /

|l LO Core Labour Decent woFreedom of
l abour rigelimination of
| aboudi saeaoinmi n

|l FC PS5 Land acquiFair compensa
resettl emerestoration,
consul tation

|l FC PS1 & | SO 2¢Stakehol de Continuous
engagement accessi bl e fe
grievance and conflict r

SDG iBustainable Il nclusive I nfrastructur e
devel opmen supports mo b i
access for al |l

(@]

SDG i1IC3 i mate Act Climate reGHG accounti ng¢
mitigationdisclosur e, é
strategies

1.6.10 I FC Performance Standards Applicabilit
The I nternational Finance CorpBE&a8j)i bar nl FIEg @
of environment al and soci al ri sk management

standards are widely adopted kymievel ap md retn df
91



al

aligned investors. For the Lagos 7th AXxi
for applicability based on project scope,
Table 1.12 outlines which standards are
be addressed through the ESIA and associ
definitively triggered, pr etcoaudn sonraeg yt tsectr e o i
overl|l ooked.
Table 1. 12: | FC Performance Standards
Performance Status<Rationale for Applicabi
PS1: AssescsTriggeThis foundational S tsacna
Management i nfrastructure project
Environment requirement for a comp
Soci al Ri s k: Soci al | mpact Assessr
establ i shment of an i
Managememt (EWMS) .
PS2: LabouTriggeThe project wil.l empl oy
Wor ki ng Conit construction and oper atf
treat meditscrmomnnati on,
conditions for all worK
PS3: Resour «(TriggeConstruction activities
and Pol l uti . use (water, fuel , mat e
emi ssi ons, noi se, wast ¢
triggered to manage and
PS4: CommuniTriggeThe highwayodés construct
Safety, and near by communities, i n
noi s e, and worker presg
to address and mitigat €
PS5: Land . TriggeThe project requires
and I nvec resulting in physical é
Resettl ement Resettl ement Action Pl &
fair compensation and |
PS6: Bi o TriggeThe coast al alignment
Conservati ol sensitive ecosystems,
Sustainabl e and fisheries habitats
avoid, mitigate, and of
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Management
Natur al Re s

PS7: Il ndi ge/Potentlnitial screening sugg
Triggethe coast al | ocat-Yoornub a
communities do not me e

The standard remains 0

veri fication, and tlhde n

principles for any wunid

PS8: Cultur TriggeGrowndturbing activiti
i ntangi ble cultural hei
to ensure chance find
known heritage sites ar

To ensure clarity and transparency in thie ope
PS8) within the Lagos 7th Axi al Road ESI A, é
dashboard maps each standard taot etdh emarnealgeevmeemtt
providing a quick reference for stakehol ders,

By presenting the information in a structured
soci al, l abour, bi odiversity, and cul tural S &
hi ghlights the integratiosmeonft sha saend nrea nsatguedme
ensuring that compliance is both comprehensiyv
This dashboard is presented in Table 1.13, en
bet ween | FC standards and project safeguards.
Table 1. 13: | FC Performance Standards Linka
Pl ans

Performance Stand Rel evant Linked Manage

Chapters Il nstrument s

PS1: Assessment aChaptieBras4€ Environment al
E&S Risks and |I mp Conditions«sManagement Sy
Chaptielt mp¢cEnvironment al
AssessmentManagement Pl
ChaptESEMP Monitoring 8

Framewor k

PS2: Labour and WChapterSo6é Labour Manag
Baseline (LMP)
ChaptiESEMP Occupational
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Pl an (OHS)
Wor ker Grieva
PS3: Resource EChapter i Poll ution P
Pollution Prevent EnvironmerContr ol Pl an
Baseline Waste Managem
Chaptiel mpiEnergy & ResoO
AssessmentStrategy
PS4.: Community HeChaptéeérSo®& Community Hesg
Security Baseline Pl an
ChaptermpeTraffic Manag
AssessmentSecurity Mana
PS5: Land AcquChapt erSo6 Resettl ement
l nvoluntary Reset Baseline ( RAP)
ChaptiermpieLi veli hood Re
AssessmentGrievance
Mechani sm
PS6: Bi odiversityChapter i Biodiversity
Sustainabl e ManacEnvironmetPl an
Natur al Resources Baseline Habitat Restg
Chaptiel mpePIl an
AssessmentMari ne Ecosys
(Lagoon,
Fi sheries)
PS7: I ndi genous P ChapterSo6 |l ndi genous P ¢
Baseline triggered)
ChaptieltrmpeCul tur al Il ncl
AssessmentStakehol der E
PS8: Cultural Her ChaptéerSo6é Cul tur al
Baseline Management Pl
Chaptielt mpiChance Find P
AssessmentCommunity E
Protocol
1.6.10 Har monisation Principle and Compliance
When Nigerian | aw, Chinese standards, and | er
Road ESI A applies the Harmonisation Principle
friendly, or the most envir enmamtpdleldy bidnisg map:
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full compliance with national mandates whil e

environment al integrity, soci al responsi bilit
This principle is not only a | egal safeguard
bankability, and resilience. It guarantees t hc¢
regul ators, internatstoanianda bfiilniatnyc i beernsc, h manrdk sg.I o

1.6.11 Biodiversity and Critical Habitat Scre

A dedicated Biodiversity Assessment was cond.¢

screen for Natwural and Critical Habitats as pe
the I ntegrated Biodiversity Asseags menthnsBadl a
met hods, camera trapping, and consultation wi
50M@Meter corridor on either side of the Lot 1
aqguatic zone.tRéengregencenbirmMatur al Habitat:
aqguatic systems) but no Critical Habitats as
areas were identified, particularly in the |
assessment out comes directly inform Chapter
Assessment ), and the Biodi vAppesdixé4 Management
Figure 1.7 illustrates this |l ayered complianc

T Ni ger ifaor Mmsaw he foundation, NMBSREMSEPARAZndnNns
FMEpvwith enforceable standards and statut

T Lender ESGofcramgwdhles mi ddICe Pteir g ro,r mawcl du dSit ra
Bank EHS Guiaddedlqgiurheesor ,Prwhmicdlpl sbBape ri sk
safeguard expectations.

T Voluntary glodpltksd aapk®E0s ben,tCRMENK G| obal
Comp,aCtF,D aIrNd,D whi ch el evate transparency,
protection.
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The

APEX
VOLUNTAR
GLOBAL
STANDARD

M IDDLE-'I(IER LENDER ESG
FRAMEWORKS

FCPertomunce Stantards 2
dant E'S Gutiies, Cpiaba Priiples
ragement & Sefagands

NIGERIAN-Law

FOUNDATION:

Figure 1.7: Harmonisation Principle

compliance architecture for the Lagos 7th

t hat together ensure full alignment with nat.

Tab
saf

|l

l e 1.14. This | ayee epdr aajpepcrto aicnht & d rl autse sr ast teast
eguards, and voluntary international stand

ThBase kayabli shes the foundation through
ensuring compliance with national environm

ThMdi ddl ereé&dVyVects | ender ESG framewor ks, whi
safeguards for environmental and soci al roi

ThApex Laywerr porates voluntary and gl obal S
UN initiatives, and Blue Economy principle
with gl obal sustainability goals such as S

Toget her , these | ayers demonstrate how the ES

fra
pr o

Thi

mewor ks, safeguarding environment al I nt e
tection, and I ender confidence.

s provides the bases for ensuring where s

al ways applied to maintain a "soci al |l i cense

Table 1.14 provides a summary of the Compli an
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Tabl e 1. 14: Compliance Architecture Layers

Focus Ar Key Compone Remar ks

Standards

Apex Lia Al i gnmen-InternationaSDG | mpact
Gl obal i nternatfor Standar dEnsur e pr oj
Transparpracticel4001 Envirorand transp:q

mari ne eManagement ; Tlwith gl obi

protecti GHG Accountinincluding S

i OccupationalBel ow Water
Safety; | SO the Lekki L
AnBiri bery) I SO Cert
-Gl obal ReporProvide -l ¢
( GRI) management

- United Natienvironment
Compact perf ormance
-UN SDG I mpac and occupat
- Task Forctand safety

Cl i mmaetleat ed Bl ue Econom

Disclosures (Guided by
-Taskforcer eoniMi ni stry of
Financi al Di sBl ue Ec
- Sustainabl e safeguardin
GoaliLl14e Bel cresources
-Feder al Mi ni mangroves a
and Bl ue Econ

Mi ddl e ilFi nanci a- I nternationl FC Per f

Lender soci al Corporation Standar ds:

FramewormanagemePerformance iSbenchmar ks
PS8) environment
-Worl d Bank Erisks, I nc
Heal t h and racquisition
Gui del ines bi odiversit

-Equator PrinEquator Pr

-African DeveApplied by
(AfDB) Integrinstitution
System environment
-Afrexi mbank Irisks in pr
Wor |l d Banl
Guidelines:
technical b

guantitatiwv
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qguality, f
effluent di
Base Lia National - Environment FMEnv & NES
Ni geriarregul atoAssessment (Enational st
(Foundatcomplian- National Eiquality, f
Standar ds aneffluent di
Enforcement Lagos State
( NESREA) Law (2017):
-Lagos State stéateel fr a
Protection Agpollution
- Feder al Mi waste manag
Environment (Climate Ch
- Factories £(2021) :
Ministry of i ntegration
Empl oyment ) resilience
-Cl i mate Chan gas ( GHG)
i nto projec

Il n addition to compliance with the Nigerian
regul atory frameworKks, this ESIA is prepared
required by project | ender ses Spédei flinctaelrlnyat it
Corporation (I FC) PePrS8o)r, maahci ec hS tparnodva rddes g(uH Slla n
soci al ri sk management, stakehol der engagemen
and safety. Thet prohecEqabdsor aBhenespl es |V,
soci al ri sks ar e identi fied, assessed, and
Furthermore, biodiversity screening has been
To o | (1 BAT) and |1 UCN Red List criteria to det e
l'ine with I FC PS6 requirements. This integra
nati onal regul atory obligatatomsasbdtoraltsansaptai
and responsible project delivery.

Appendix 1.2 provides a c émapsreedh emastirviex sduemmmoanrsyt
7t h Axi al Road (LekKki Port Access Road), Lot
Feder al and Lagos State | awst,| yr engaupl sa trieognusl, a taonr
to specific project activities, mitigation m
required by the Feder al Ministry of Environme

i ntegrates and expands upon t hi
or the 7th Axi al Road (Lot 1) p
g how the project winltlermeaet oNafe
(I FC) Performance Standards and E

Appendi x 1.3
framewor ks f
demonstratin
Corporation
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and global voluntary beHahmamiksat Thre Paitmcixpla

stringent requirement across all framewor ks.
1.7 Contractor's Environmental & Soci al Manag
China Harbour Engineering Company Ltd (CHEC)
obl i gated t o isnppelceinieinct Ean vp rroojnencetnt a l and Soci
that iIintegrates:

1.Nigerian |l egal requirements (outlined in A

2.1l FC Performance Standards and Equator Prin

3.PRC Ministry of Commerce ( MOFCOM) "Gui del
Foreign I nvestment and Cooperation", which
with host country | aws and international b

4. Il nternationally recogni zedSOnah4agementEnsgiys
ManageamelhkSQ 45001 (Occupational Heal th & Se

CHEC's monthly ESMS per f ortma mpcae triepep rvtesr iwiilclat
1. The Supervi sAdgarCoead ukEn @inn-a&€KLi. ng Compan:
2. The I ndependent EnvirNamemalal E&o SPBapiatl a
3.The Lender's appointed E&S Advisor.

Verified reports form the basis for regulator
monitoring.

Unannoun
to ensur

(@]

ed site audits may be conducted by t
system integrity and compliance.

D

1.8 Structure of the Report

While the structure of this ESIA foll ows Nige:!
format, in both prinexpardadcdndt @praedt cient et n dtai
This ensures that a singl e, comprehensi ve df¢
addresses the due diligence requirements of
Chartered, and Afrexi mbank.

The Lot 1 ESIA is therefore structured to com
|l ender principles such as:

T I FC PerformanceiPS8amwearridmsg (rPiSsStLk management

conditions, resource efficiency and poll ut
acquisition and resettlement, bi odiversit)
heritage.

9 Equator Premsumpileg ¢Nimate resilience, hum:
stakehol der engagement across al/l phases o

The ESI A i snimree scehmtpadehismddr essing a critical
soci al perfor mance:
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CHAPTER 2: PROJECT JUSTI FI CATI ON AND AL

2.1 I ntroduction

This chapter sets out the rationale for the L
provides a structured, transparent analysis of
| n accor dalnnctee rwiiatthi otnhad Finance Car pibred tdi oBna nK
Group Environmental, aandE Stokee arl , Frrtidmeivpireks i der
alternatives iIis méangdtaslaradcherde dbiani @anpr o
The chapter demonstrates (i) the strategic n
environment al val ue proposition, (i) al i gr
strategies, (iv) the sust aoijneacbti Idietsyi gfnr,a nmaenwdo r(kv
selecting the preferred alignment and enginee
decision to proceed with the project based on
capacity.

2.2 Project Justification

Regul atory Credibility

The Lot 1 ESI A gairnesf elresgiictiinnga cSye difya loemb eés soH i gt hh
which has al r eadyF ebdeeernal|la pMirnoivsetdr yb ya ft hHEen \wsi ragmm
provides a validated regulatory foundati on, e
are consistent with nation@#&hdorardaE®&s A, Byrobhu
compliance with streditoey regqul attonentsi akhd
The Lekki Port Access Road forms part of a br
international partners, including China, wunde
Scientific Relevance

The geographic overl ap between Section 2 and
soeicoonomic findings are regidédsalkchy aapwlaiteablse
Mahin Creek and Lekki Lagooodi lspeanegsLinvieat E
economic surveys i ANolfd@rddjienf drrcagy elL,otandoésOdima s €
triangul ation strengthens the accuracy of Lot
mitigation measur es.

SocEomonomic Al i gnment

Section 206s engagement with overlapping commu
restoration pl&mcmwminogni cSpamdd | €agci(di shing, f ar
records provide continuiny,resipanmd ntgo trhead!| Lodr
alignment enhances the credibility of Lot 10s
cul tur al heritage protocol s, demonstrating th
CorriwWilare Sustainability
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Lot 1 is positioned not as an isolated interv
206s cumul ative impact screening highlights pr ¢
and Free Trade Zone, twhgrcaht ian g oSeaeadtfieacnt 2Abost fli.n
cor rwiddoer sustainability, ensuring that mi tiga
traffic congestion, and industri al growth at
I

emdesafeguards -aeadmemdésainiciesnt eng

Taken together orédekat odrojur crpedilbairlsi teyc 0o nai e&n

alignment ,-wiadhael <swgdtrparicorvaibdiel iat ystrong justi ficat
Road. Brye fcerroesnsc i n g SectiCalnah?2aglowa yt,heLoltaglb s bu
FMErmwproved foundati on, reinforces the accur
community needs, and situates itself within
approach demonstaotataersl yt htag c hLnmoitc all liys freasi bl e
enhancing regulatory confidence., scientific r

Box 2. 1: Evidence Highlights Supiy
Regul atory Credibility

1 Section 2 ESIA approved by FMEnv, pr
f Lot 1 builds on this approval, reduc

Scientific Relevance

1 Hydrol ogy: Section 2 water sampling
model i ngntl-gR&LO0rai nfall event s.
f Biodiversity: Species inventories (e

and wetland buffer mapping reinforce
SocEcwonomi c Alignment

f Community over |l apNo floda sjhao ,e nlgraagyeed, i Qg
16s RAP census.

T Livelihood profiles (fishing, far min
16s LRP and GBV/ SEA/ SH Action Pl an.
CorriWiadre Sustainability
T I'ndustri al pressur es: Section 2 higl

Trade Zone.

1 Supports Lot 16s cumul ative |i mpact
strategi es.

102



2.3 Strategic Need for the Project

The LekKki Peninsula has rapidly evolved into
exportented growth corridor. Wi thin a relative
transformati( Wegiuneelt hedisg:

T Lekki Deep wSad Rormptl anned throughput capaci
per annum, positioning Nigeria as a region

9 Dangote Refinery and wWietth o hprmd cead s iCrognpd aexe
per day, represtenaisnthefilaegesinsAhgil ea.

T Lekki Free TraddagoneF(dd TEvhaidceh Ztoongeet her

manufacturing, petrochemicals, and | ogi sti
T Theproposed Lekki i sBhe ematidon avlas$Auigrpproartrtg loi, g h
travel, and multimodal connectivity.

Lekki Lagoon

Il ymawfin

Lekki Free Trade Zone
_ .
S Bl The Project
NS 'ntennatic

ConstructiontNIG®

Lekki Free Trade

===l Dangote Refinery §F/E
Zone Road i C———

EESUEl [ agos Free Zone

i 2 —— ‘
\Hedggﬁe.son 4

Lekki Deep Sea Port

Figa@ur@ransf olrmaesvment7st h aAwxd a l Road (The Proj

Despite these investments, access infrigperuct
Expressway and associated feeder roads <curre
commuter traffic, | ocal -dcwowsfghti mowremaintt r &d
in chronic congestion, elevated accident rate

The 7th Axi al Road is therefore strategically
T Provi de a dceadpiaccaitteyd,| ohgiigshtainas r et derl maie degdr tfroarf

1T Segregate heavy goods vehicles from urban
and |iveability.
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T Reduce supply chain inefficiencies and | ot
competitiveness.

T Strengt hen Niegeiramnadls trrod e i inmtced maa i KHyaiieol on g
Port Harcourt economic triangle.

T Support spati al rebal anci ng ®&bEpde palxansnned wur

I n the absence of this intervention, congesti
as industrial output and popul ation growth co

Strategic Al i ghherkeknit Ma dehl | @2edj44 Pl an (2024
Thebedjek ki Mo d el QidtaypinBhvade 2004 strategic fr

| bejek ki into a structured, economically vibt
bal anced urban expansi on, i mproved infrastruc
wi t h Ltaagtoeséts&rino ndjev el opment vision under t he
Devel opment Law (2019, as amended) .

-+SECTQR
""'13 P SECTOR E
o

,;';;] - A

Source: Lagos State Government

Figuzelbekki Model <€o0ody)Plan (202

Within this framewroeadki,nriong lataltihgen m@mast al Ro.
through key interchandgeiss, cbentdrgeels ,t ocantdhes eplva nc
corridor directly supporatng oitred lRetfriinaelr ya s detkk,i
t he Lekki Free Trade Zone, ensuring efficient
zones.

This alignment i sFivgjus3ala2z watepl ésentmag iom t he
highlights the 7th Ax%t@ad Road (alsgo !l calel)edttth
Scheme Road, yell €wllaibrag) Coarsd atl hdi lgdogvay ( LCC
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i ne), as wel |l as the strategic positioning
includes precise coordinates (6A24'0"N to 6A:
spati al referencing.

The justification for Lot 1 |ies in its role
T Economic: GFawitlhi t ates investment infl ows a
T Urban Connelcitnikvsi tryesi dent i al communi ties wi
T Sustainaflirloivtiydes structured growth while

i mpact s.

By aligning Lot 1 with the broader objective

infrastructure development is not onl-lyeKlkincds

a global economic hub.

3°54'0"E 3°56'0"E 3°58'0"E 4°0'0"E 4°2'0"E 4°4'0"E

6°28'0"N
6°28'0"N

6°26'0"N
6°26'0"N

ATLANTIC OCEAN
(BIGHT OF BENIN)

6°24'0"N
6°24'0"N

2 4 6 8
e e — e — (| om eters &

e
3°54'0"E 3°56'0"E 3°58'0"E 4°0'0"E 4°2'0"E 4°4'0"E

natural eco capital

Figu eA2Satellite Map of the Lekki Coas
Furthermor elAxioal 1Rmd&d tehlei gzns with the spati al

The Lekki Mastder dcéaal ¢ pHeadnudiiays alharCoMlsul t ant s a
Government , presents a comprehensive spatial
across t hreeglieoknk.i Vg UtBhxiinalt hciosr,r itchoer 7i s not only
strategically posi ttieornne du rtboa nd, e |eicvoenro noinc ,t haen dl oe
| bedjek ki Model 1QIOH4AV)PI dn €G24 es that i ntfthastr
| andenmli ng, stakeholder priorities, and sust a
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Figure 2-9: LEKKI MASTER PLAN

FigukelL2kki Master Pl an

Thus/7thhAxiiasd Rtormat egi cal |l y -lrek kivaMadadedalo ®iottyh |

LekKki Master Pl an, as it aligns witlzokieyg p
compathypitiawer sing areas designated for induct
and transport corridors, cetnefrimm nsipnagt iiatls ffriatmew
Second, the commeédboirviemysubreskieyg assietiscal i nf
Dangote ,RefkiknerDeep S@mdleRboiet Free , Tradde oZdonwehi
identified in the master plan as anchors for

Third, the almigesentdesepmpmibreatpl anned i ntersec
residential, and integrated urban functions.

bet ween residential areas and empl oyment hubs
Finally, the route integrates environmental al
spaces, and coast al settlements. This positio
with ecological preservatnbor @ainmdg ctohmemu s u ¢ ty a iar

devel opment pl ans.

2.4 Project Benefits and Value Proposition
2.4.1 Economic Benefits
From an economic perspective, the project del

T Signifedaonti ons in travel pamei amldarlloygi o1
accessing the port and refinery.

106



9 Lowerhicle operatnichgdcogt duel consumpti on
i mproved road geomdtaryty dmcdfrfeduced stop

T Direct e nibd roiymmpe nconstruction and operation

|l ogi stics, services, and manufacturing.

T Enhaecepdrt compedupgporetniersgg foreign exchange
chains.

T Robust economic performance indicator s, Wi
(EI' RR) for both construction | ots.

2.4.2 Soci al Benefits

The project albsac eglesercatads blermnedd t s

T I mpr ccwenchecti vity to markets, school s, hea
centfeormrs communilLteik&ks ,i rEplehbejamd surroundi ng e
T | mpl ementRdg etint lo&fmeant Acatnidowv ePli aonodRREBELtOT
consistent with I FC Performance Standard 5
fairly and supported toward i mproved or re

9 Commit memdalt ocontent an,d wiotuht ha etm® 0 ghe/tmeamfa |
hirdmgi ng constructi on.

T Community devel opment i nitiati weswer edclsud
l ighting, road safety awareness, and targe:
and wbemaded househol ds.

2.4.3 Environment al Benefits
Al t hough road infrastructure inherently poses
and operational features that deliver net env

T Climadsi |l i ent drainageestsuchbuodedridges r e
increasingly exposed to extreme rainfall e

9 Traffic awayrfsiom congested wurban routes 1
greenhouse gas emissions.

T Integrbhtodnverfsity offsets, ecol ogi cal buf
safeguards sensitive | agoon and coast al ec
| mproved traffic flow reduces idling emission

2.5 Alignment with National and State Strateg

The 7th Axi al Road is strongly aligned with |
l evel s:

T National I nfrastructure Master Plan (NI MP)
industrial hubs, ports, and trade gateways

107



T Road Infrastructure Tax Credit Scheme: Al
|l everage private sector participation in p

T Lagos State Development Pl an and Transport
pressures, and sustainable mobility in a r

T Lekki Corridor Master Pl an: Ensures coher
| ogi stics hubs, residential areas, and fut

9 Climate Change Act (2021) and nati-oesill ada
infrastructure design, consi stent with | P
expectations.

Through this alignment, the project contri bu
resilience, and sustainabl e urban devel opment
2.6 Sustainability Framewor k

The sustainability framework for the Lagos 7t
project dtedrim eacsonomigc val ue, remains technic
geophysical conditions, p raonndo tneisn i snoi czieasl eenquuiirt
whil e enhancing ecological resiliendapar tCiomwsliar
t henternational Finance Coyr p dWosetlido nBaPrekr f Gr ma
Gui del ianneisg &t dteo r edFsruisntcaiipnlabi | ity has been i nt e
deci-md kinng principle rather than a downstream
The framewdrn-éyaldeppsrmpeoghiveing that sustain
extend across planning, construction, operat:.
of the project.

2.6.1 Economic Sustainability

Economic sustainability is fundament al to ens
infrastructure asset over its design |ife and
Key el ements include:

T Demonstrated ecoifbmi projebitl ekhibits posit
Return (EI'RR) for both implementation | ot s
typical mi ni mum thresholds for transport i

T Resilience to:ecemesmitd vehgclasnal yses i ndi c
economically viable under adverse scenari o:
ramp, and redmuefelde dteimagdr obustness to macr

T Reduction I n systebByceasiehdi ciommgeise s on arl
efficiency, the road reduces hidden economi
|l ost productivity, and supply chain del ays

T Catalytic econfdmi c oefdf escutpsports i ndustri al
enhances port t hroughput efficiency, and
warehousing, and manufacturing.
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9 Lifecycle <costDepitgmi dati shons prioritize
reduci-ngr moomger ati on and maintenance costs
assetds | ifespan.

Collectively, these factors ensure that the p
than-tsehortcapacity expansion al one.

2.6.2 Technical Sustainability

Techni cal sustainability focuses on the abil.|
over time, particularly in a dynamic coast al
Key considerations include:

T Climadasi |l ient desTlwe mcsdah,dabrdisdges, and dr a
withstanldi B@yYderasftl cmodoryvienitent with intern
benchmar ks.

T Adaptation to geoté€&€bhbnLelki caxdstio®nsharact
soil s. The project incorporates geotextil
techniqgues to manage stermeménuctushs ande

9 Hydrol ogi cialBriindgegrang cul vert designs pri
water flow regi mes, mi ni mizing alteration:
amplification risks.

T Futypmeofing and Theadalkgihlaintdy pavement desig
traffic growth and potential wupgrades with

T Saf-bywyes:i gRoad geometry, signage, medi an se
designed to international safety standards

Through these measur es, the project achieves
performance, safety, and adaptability under e
2.6.3 Soci al Sustainability

Soci al sustainability is anchored in the prin
at a minimum restore,-beheglofvi agf s¢c aed acdmmam
Core components include:

T Fair and transparefdthel pmod)@@cquii Si tsiu@mport ed
Pl an ( RAP) aligned with | FC Performance
repl acement cost and | ivelihood restoratio

T Livelihood restorati 8eryand eompeoemenbn,
progr ams are designed to-estuplploird hianfgf eicn ®@a
particularly for vulnerable groups-headéad as
househol ds.

T Inclusive empl:oy@emmi tpmearctts ces | oc al hiri |
engagement , and skills transfer promote sh
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T Gender and vulnerabi Proyeontai nsehseaebamahgons
explicitly consider gender dynamics, the e
mar ginalized groups.

T Stakehol der engagement :anC@omgtriirewaawmsc,e analntaw
engagement mechani sms and accessible griev
addressed promptly and transparently throu

T Community saf eityTraaafdf icoo hmasn ognement pl ans,

public awareness campaigns reduce accident
These measures collectively ensure that 4 he p
term community resilience.
2.6.4 Environment al Sustainability
Environment al sustainability-bias eplurapyped atcthr da u
mi ni mi ze ecological harm while enhancing ecos
Key el ements include:

T Application of t he rEintvii gatnimemt Bl erradarskisy a
avoidance where possible, minimization thr
areas, and offsetting of residual i mpact s.

T Protection of ssenlshhd i vek kicosgisitieansr i ncl uc
mangranvd uenced habitats. The project i nc
construction footprints, and biodiversity

T Climate change mi tigatimpmowed tadafpftiad i & h
emi ssions relative to congested conditions
adapt tiondddenatfel ood ri sks.

T Pollution prevention: arCbnstsowoatricen edmdcio
i ncorporate waste hierarchy principles, er:
of hazardous material s.

T Adaptive environmemBriwil r omommeinttoarli ner f or manc

throughout construction and operation, al
to observed i mpact s.
T Ecol ogical: rPeossttet auconon r ehwadgadt dtaito m nwii tn
species and stabilization of disturbed soi
Through these measures, environment al sustain
term operational management .

2.6.5 I ntegrated SlTuesrtnaiQuatbciolmetsy and Long

Taken together, the economi c, technical, soci
integrated framework that aligns infrastructu
Lagos 7th Axi al Road i s$yther @af dmrea np @wir it a tF eageid cl
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cl i meetse | i ent , and sociallythaspoecnupipmird si mWNfi rga:
transformation while safeguarding environment

2.7 Project Alternatives Anal ysi s

The assessment of alternatives is a fundament
Assessment (ESI A) process. This chapter eval
alignment and engineering ,opMo sotn sBetnoe fiidte"'n tp af tyt

Critically, this analysis is aligned with Nig
the -Temm Low Emi ssion DdwvSo 2Me&rt) . Stlrtateengyw r(els”
Nigeria's traarshdn,orecsliiomestmgt omshciolne acti ng as a
spine for the i ndusdterkikd!l cexpliadoiron in the 1| be

Mul-CGrii teria Analysis (MCA) Matri x

Tabl e 2. 1: Decision Matrix for Lot 1 Projec

9c¢cqlNYIl ! §GqRYUbiuld! Wf 6§ GecHaqWoWE2c¢ciea?JARY R

9YUt RT I a2 qHYU

FOT FON LU YW Al [¢Ruel JWgqVYW eGGY!l qlAUITUHGCq
RCHRORaq dGqll U¢ ¢UT W?2¢UNYqUWAWRZ U0
29 lWWOKMWNI Ys qé Wacl |

D |1l

FOT HO= LW Ect qUll UcRNG6W + YHRCOGW ROGE AUTWUHGQ
GRNDUGVU GRNUGUYNnW %PMMW t ql 2Hqel L
RURAG2t R21IWNI Y5 q6 WG"

Pt qul UERDOGWEQUT aWl EUL 21 WY LENGUHGq
GRNUGIUYGqRGRY IJt WeHADL | Wa®

Z T HoOoW XCNYYULEéERYGCECqUt W 7020W ERY AUTUHGCq
oYUt ql e 7eHt 300 T Ut q! Y! RUNW ¢ hveé qRHA
~Jqdé Yl RUAI et RUNDW] YYIT W R

213t RNU 2GGY!l qt W 9RI HaGCl

[ ed0W AL Indl 1T 3T aWAL 3t 131 2 AL 13n I
}
G¢RUqec RURUNDWUCEqeal ¢

ZTONW ALEqeUT ¢ 8§21 aYYtt W HIRGCqUEANTUHGQ
Awl WOT 31 203t RNO + GUHR3I AWl ¢ Ut GYI q LW
RUnYI GcaWal ¢T 1JLW 1I#H
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fURG2t R TYGqUIl aWEGW2¢cqlip T YGql]
210t RDU G200 W I Rt J6W GRNG q
t 2 GGY!l qWs YalUkt Wt ¢

2.8 Strategic Alignment with National Policy
2.8.1 NigerialLBEDS 3060and LT

The project is a direct i mplementation of Nig:
for 2035. By opting for an efficient al i gnmer
with | agoon dredging/-f ED$danlg, efeoad rpeats hbpwpypr by
“"Ful I Bridge" ¢ eesging nmari end lecneasn cleo regni ssi ons and
mangroves, which serve as vital carbon sinks

2.8.2 The Blue Economy and Circularity

Il n | i ndFewietrfalt Me ni stry of MatheeparopgdeBtuer Eabd
as a productive asset rather than an obstacle

9 Circul ar Teceo nohmyi:ce of materials and the "
di sruption to the "circular?m flow of wat e
bi odiversity.

T Blue EcBywomyintaining water depth and qual
of coastal communities whil e s uppcerktkiin gD etehp
Sea .Port

2.8.3 Gender Responsiveness and Soci al l ncl us
Al i gned MNattihontaHe Womenos Economi c Emp d&dwe rcnheons
alternative includésuchpeads fgaf a ese das-pf oenaet muerde &
|l i gbtiongupport women traders who dovrierk&tie tThe
ensures that infrast ¥bddtnur ebult e mecftiitvse!l ayr es urmp@to 1
personal safety.

2.9 Support-ielgkit hlendbset ui al Hub

The preferred alternative is specifically des
by lLélkeki / LagoandrDieadngdbdrree.Ref i nery

T Synergy with DReepWsSstaerProrAl:i gnanemd c iptryo v'i mre
val ve" for cargo movensetnytl,e " p rceovnegnetsitnigo nt htel
efficiency -séathacnkewt deep

9 I ndustri aBy Cahad yyiswgesa |ldleinmatdeesi gn, -t-he pr
ti me™ | ogistics for the petrochemical and
t hese-dillllairon nvest ments from the disruptio
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2.10 Value for Money (VfM) and Sustainability

While the Fulll Bridge requires higher initial
it a "bankable"™ ESG asset. I't avoids the "cos
| oss) t hat woul d ot her vaibsd i t1yd erf mitehkek tehnetn & e
corridor.

2.11 Project | mplementation Alternatives (Tim
Beyond alignment and engineering, the ©projec
execution. This ensures alignment with the Le
NDC 3.0 goal s.

Tabl e 2. 2: Project |l mpl ementation Alternat.

Option DescriptioAnalysis & | mpactDeci ¢

NeProjec MaintaininFaillseDS Targets: Rej e
(Status existing iemi ssions from ¢
without in LekKki vul nesrabéek
restricts Dangot e

Wa tatn-8ee Postponing Economically DamaRej e
(Del ayedconstruciliCcosts rise due t
years to olDeep Sea Port grc

trends. "Apespal e"™ congest
GoAhead Proceeding Climate Vulnerabl Rej e
(Alternai mmedi atel ignores NDC 3.0 r
Standardconvention asset failure wi

cost methorainfall I ntensit
GeAhead Proceedi Strategic AlignmePref

5
- Q

(Al ternai mmedi at e | bejewk ki i ndustr.i
ResilienCl i niaetsei | i eGender/ WEE Policy
|l ncl usi ve from Day 1.

2.12 Detailed Rationale for Strategic Options
2.12.1 -AHhej € Nto*Ahvesa.d "" G@oi chot omy

The -PNwj ect" alternative was found to be incol
(202Q@25). Wi thout this intervensnSteiao nP,o0rtth ewolud gdo s
sudpti mal capacity. From-Pawe cBESG oppdri some crteipvree, s
provide saf ef,relei tt,rammspofltodadr women in the |
wi deni ng -ptohvee rgteyn dgearp i n t he zone.
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2.2 Why Daln#wierng (i "sWaNiott Vi abl e
aying the project-L&wb8l 2060nkktirat ewyt hwhihe

oupling of infrasdmhacrn upgeaet pwayws .h Waiotm rhg gwo
t of "ret-tevettirng'"e. f dBry sgboa € R emantéer & n h 0 W ¢
ternative B), the project dsuestisnga shuesntcahi nmaarbkl
hydrol ogical designs that preserve the | a

2.3 SuppotLtekkg Ebeskybepm

AlGmad" decision is a prerequisite for the
zone:

Dangote Refinery E&sBetsodhwantiycaadssport- corr

resilient, preventing supply chain disrupt
LekKki DeepPrSewi dPeosr tt hesinkecessmmegc tliamidt y t c
remains a gl obal mar i ti me hub.

Soci al [l nnemeudsiiaotne: execution provides urgen
wal kways) thandaddmde s & cdulnrerteyntrliys kfsaced by f
and traders in the corridor

ure 2.4 illustr-malkesnghpretesstappepd decisib
assessed against guiding principles and v
i on was r ejeeootneodni ccu edeetftahces dsa otwehrinl al i gnmen
essive displacement. The Western alignment
i mized soci al i mpacts and maintained corri
|l britbgeremsteiryre hydr ol ogical connectivity,
adoption of resilient drainage and bri dge
sen alignment and design aretitfhieedospt isars
ridor.

[ Start: Lot 1 ESIA AIternativesJ

[ |
2.6.1 No Project 2.6.2 Guiding Prin- 2.6.4 Engineering
Alternative ciples for Route Se- Alternatives

Full Bridge -Maintain
2.5S tern Alignment hydrology, avoids lag-
- >500 structures oon filling, higher co-

displaced

‘. - Lagoon Backfilling
26.3 Engme_ermg Al- - Lower cost, faster
ternatives build, but flood &
]

habitat risks— Rejected
i ———

2.6.1 nnroidor-
remains fragment-

congestion st— Preferred

Avoid high- density
settlements

Minimize#splacement
& cultural heritage im- Narrower ROW -

Reduces displacement,
limits traffic capacity

- Not optimal

- >200 structures displac-
ed, lagoon engineering

Ensure oggoon cros-
challenges - Selected

sason realbility

2.6.4 Bridge Inramence ]

FiguxeD2cision Tree for Alternati)
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2.13 Alternatives Anal ysi s

The ©project devel opment foll owed a systemat:i
mi tigation hierarchy (Avoid, Mi fmiarkii g, pRd¢ htwat
selecting the final proj ectbandan fdieg wari d teido ni ni st

sections.

Figu6e i2. ]l ustrates the systematic evaluation
mi tigation hierarchy. The decision pathway be
principles for route selectitingne,yvailutaeg gersa tad s
considerations, and concludes with the sel ect
i mpacts while meeting project objectives. ™

LOT 1 ESIA ALTERNATIVES ANALYSIS
d

NO PROJECT ALTERNATI VE
REJECTED

T Consequences remained
T Socioeconomic uplift t
1 No i mprovement to regi

v

262 GUIDING PRINCIPLES FOR ROUTE SELECTION

v/ Avoid high-density settlements

v/ Minimize displacement & cultural herinage-impacts
v Ensure-legonn crossing feasibility

v Opfimize-environmental es. social trale-offs

v

2.6 AENGINEERING ALTERNATIVES

FULL BRIDGE CROSSING LAGOON NARROWE ROW
+/ PREFERRED BACKFILLING X NOT OPTI-
Hunrdams hydrologv X REJECTED NAL
High density arezse-trution Lower cost < Rgduces
Lower-density stauctures Faster fisk cLllspIacer?rent
: X ;s i + Limns tralfic
Major-disruption ;‘ngjt!:tion capacity
x v x I
REJECTED [SELECTED] - NOT- INTEGRATED
OPTINIAL WFERE NEESED

!

2&S CLIMATE CHANGE FACTOR

CLIMATE CHANGE + Enhanced culvert capacity (120
DESIGN: % of current standand).
Seg. level nlignment + Bridge clearances for sea-seal

' rise
jullltridogCrossings + Advanced drainage systems

Climatte-Resilient Dessign with detention ponds
60m Right of-Way + Erosion-resistant-embankments
Strategic Elevated pections + Flood-adapted construction materias
y
FINAL SELECTED PACKAGE

* Western Alignment « Full Bridge Crosssngs

+ Full Bridge-Crossings + E.limate-Resilient Design

« Climate-Resilient Design + 60m Right-of-Way

Fiug2a:Al t ernative Assessment
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As depicted itnheFiaglutreer n2aati ves assessment foll
alternative evaluated against environmental,

was rejected due to the persistencealofermurtri e
assessed based on displacement i mpact s, wi t h
community disruption despite engineering chal
were evaluated for eintvhi rfomlmenbal dgpe oteoss0oNg
backfilling to preserve hydrological regi mes.
in the final selected package detailed in Sec

2.13.1 No Project Alternative:

The ' No Project' alternative represents maint
This alternative was rejected as it fails to

regi onal connecti vi twl,atrierdgu ca cnaggn a miacv ed e vt @ Incepsme
safety. Under this alternative, current conge
and the economic potenti al of the corridor wo

2.13.2 Alignment Alternatives:

Two primary alignment corridors were evaluat e
Alignment, while topographically favourabl e,

density settlements, contnawmesing sbeiglidinsg
Al ignment, despite requiring complex | agoon <c
devel opment pl ans, making it the selected of
specificalll ystouatvwi al ademol i ti on, preserving

2.13.3 Climate Change I ntegration

Climate change projections were integrated i
vul nerabil ity screening. T h e-r esseilleicetnetd fdeeastiugrr
enhanced drainage capacity,l @aincreasecdabilisctam
materials, ensuring the infrastructure's | ong

This figure and accompanying text provide re
rigorous, transparent alternatives analysis p
the best balance of envideoameobhal apdoeagtnenry

Options for Bridge Design

Il n this subsection, a summary of the three o
provided, focusing on design I ntent, struct
addressing construction activities.

Optielnow Bri dge Desi gdno c(ubme nHi,gho nHiyer s)

The Lagoon Bridge No. 1, |l ocated at CH 7+350
Port Access Road), is a designated speci al b
across the Lekki Lagoon. Itidor mcsomnectiitmngat he
Port, Dangote Refinery, LekKki Free Trade Zone
Epe and national hi ghways.
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Design Overview

T Superstbdctspaas of -4Oms ipo e e dosetaonpso swhkifpehaTc @ s t

decks, designed for a Class A expressway w
T Substr Dotutcdiogd:umn pi erap Wiotum dmitlieens; bored |
and ~80m depth to address soft soil condit
T Bridge 2Wi.doétnh :t ot al , accommodating dual <carr
T Design StB&bdta®r0Ods :Ni geri an Highway Manual s,
geol ogy, and structur al I ntegrity.

T Environment &Eba<oal emari ne zone with | ow s
dept h3no,f &2nd sl ow fl ow velocity (~0.5 m/s).

Urban I ntegration Rational e

T The bridge design reflects updated region
requirements and optimizing vertical clear
urban devel opment .

T The substructburiagel lcomnexcnderi ty for muni ci
utility corridors, supporting integrated I

T The foundation system mitigates setttelrenmen
durability and operational reliability.

Strategic Relevance

Lagoon Bridge No. 1 is a key enabler of regi
strategic objectives of the 7th Axi al Road coc
compatibil-teym antdradosnhgugt urmaks mgt ditnaabidor ne
assessment of Lot 1.

Option 2 Preloading + Pref a-bLraigcoaotne dS eVcetritanc a$
Treat ment

Within LotTCQH(&EH6B504@f the 7th Axi al Road, th
over a 2.6 km stretch characterised by-tsafnm,
stabil ity ancdonmitmiumitsd eo npfatsettgirloeummedntt, r eaat ane nt
Prefabricated Vertical Drains (PVD) with surc

Design Overview

T Geological L@goontiBdems hskRlty i1dlbay mhi cahndes d
coarse sand.

f Treat ment Scheme:
o PVDs installed at ~1I1L8 mm ismtac i snagn d y esntert ¢

o1 m sand bl anket and geogrid reinforcem
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o Surcharge preloading of ~3 m sandy soi l

gauges, pore pressure, and vane shear t
Sl ope PrRootcekc thiloonc:ck andi7O0@Wbimimethay&ns wi3dGO0r e
crash barriers functioning as wave wall s.
Subgrade2 Wiadtn,: with staged sl opes (1:2) an
and permanent embankment stability.
ks and Safeguards
Differentinmilskedaé etmenPVD installation err

e
Resi dual isfetstdreateanrtge pr el oading is insuffi

Settl emdmtom!| alg ai nage board failure, pot e
performance.

Mitig&dtirormt stag-edrmomdnhngoriomngg and trans
(e.g., interlocking blocks before CRCP).

i nage Bridge I ntegration

CH 7+345, -sapav©0 dmasnagéebridge is incorpo
nectivity and prevent enclosed water bodie

Superst Puesuressed r ebenanosr cveidt hc oanscprheatlet Td e «
Substr Rctbbreal: abut ments and bored piles pen

Ancill ar MWorksnforced concrete approach s
embankment design.

ategic Relevance

S scheme -rereasiulriesntc!| lian@qa @n crossing, control
h future reclamation and drainage needs.
eguardtsermnadpdroantgi ongl i rtebi @biltiitcy,l makmpmn
essment .

| -Dr ellging and Replacement for Lot: 1 Lagoon
hin Lot i GH(&EHE6BFP40@f the 7th Axi al Road, th

r a 2.6 km stretch underl ain by soft, hi gh
ur-eetmngtabi l ity andsoohhenmenipreo pscested edireend g i |
the soft soil | ayer with compacted sand.

ign Overview

Geol ogical L@gonodontiBdems hsRlty idleay mhi akhndegs d
coarse sand.

Treat ment Scheme:

o Compl ete removal of mucky silty clay us
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o Repl acement -cwiatrbs e mesdinudm compacted by
bearing capacity.

o Subgrade sl opes arranged in two stages
o Sadd!| |l ed bags and bagged crushed stone

T Sl ope Prhdmcd ipanel s, ri‘dOl mmoaeckhilckyer s ubd(
reinforced concrete crash barriers functio

T Subgrade2MWia@trm, consistent with | agoon sect
Ri sks and Safeguards

T AdvantkBxyesl:l ent treat ment -cpoenrsftorruncatn coen, sneitnt
pavement smoothness, safe driving conditio

9 Disadvantages:
o Massive dredging volume (~5.85 million
o Disposal of dredged silt poses ecologic
o High cost and complexity compared to ot
Drainage Bridge I ntegration

At CH 7+345, -sapav©0 dmasnagéebridge is incorpo
connectivity and prevent enclosed water bodie

T Superst Puesturessed r ebenadnosr cveidt hc oanscprhealet Td e «
9 Substr Rectbbreae: abut ments and bored piles pen

T Ancill ar® MWorksnforced concrete approach s
embankment design.

Strategic Relevance

The dredging and replacement scheme offers hi

financial and environmental cost. It is techn
materi al di sposal and ecological safeguards.
alongside other | agoon sgbgrRYME trezanomeanrgal gr
engineering feasibility, environment al sust ai

Comparative Assessment of Lagoon Section Opt.i

Il n Table 2. 3, a comparatiide Batdge DespgeseRtV

and Dredging & Replacement, pr envaikdinngg reenyaocpdp o
of fs across technical, environmental, and soc
Tabl e 2. 3: Comparative Assessment of Lagoor
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Option TechnicAdvant Di sadvarEnvironEstim

Approac Ri sks & SoiCost
| mplica (USD)

Optionh 2,560 - Mini - High C- Redu gNN®L

Low BrlLagoon settlecost fragmen OROGR
( 6m No. 1; ri sk -Compl e>of wurba Al RI
clearaof 40 m- Intecfoundati- Mai nt gy t}
posensi with soft soilagoon vy(gi! 6
T-beams; pl anni - connectxyml_u
f_c_)undat(lowerVisuaI/I- POteUEPﬂﬂ
(1r1.¢6 rcl earai mpact di sturb
m depth- Al | aquatic
undberri c during
connec
for
roads/
- Dur a
| odhg@r m
oper at
Option Prefabr - Pron- Lon- Large HNMYLK
PVD Verticacoastaconsolicfootpri GROGGR
Surcha (spacinengineperiod surchar
Preloa depth8 8met hod mont hs) - Exter
+ st -Accel (-Ri sk ofmonitor
surcharconsol settl emeperiod
| oading-Lower drains f- Pot e
sand fithan - Sensit del ays
dredgi |l oading communi
-Techni- Requ - Di spos

maturetransitisurchar
pavementmateri a
managea

Optionh Compl et - Excel-Very hi - Maj yOPOK
Dredgi removal settl e - Mass disturb gRUOR
Replac silty controdredgin¢l agoon
(~16.5 - Hi g- Di spos ecosyst
~5.85 paveme dredged - Di sp
mj volsmooth poses e chall en
replace- Lonrgerri sks dredged
medi-cuara r el i ab materi a
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Option TechnicAdvant Di sadvarEnvironEstim

Approac Ri sks & SoiCost
| mplica (USD)

sand -Require- Pot e

compact dredgi ncwat er

vibrofl I mpact s
- Str
| odbh@r m
stabili
compl et

The comparative assessment of | agoonoffestaomo
technical, environmental, social, and economi

T Optiblnhoviw Bridge (6 Thicsd eaptaincre)i s t edleminc al
durability and seamless integtbati idgre wiothin el

for muni ci pal roads and utilities, reduci
compl exutcd ,cpmasti cul arly given the deep pi

9 Opti olmr f abricated Vertical Dr aiThsi o PsvdDh e me

economical and proven, widely applied in c
|t bal ances cost efficiency wi t h environ
ti+matensive nature, r equagreidn g oeaxdtienngd etdo mmoann
ri sks. Socially, the prolonged construct.i
consolidation stabilizes.

T Opti obhr 8dging and TRepl appmemtcth i s t he most

el i minates soft soi l entirely and repl ac
posbnstruction settlement. However, it i s
dredging vobsamkeschadl eénges, and is financi

sustainabl e option under ESIA criteria.
Comparative Analysis of Lagoon Section Treatm

Three alternative schemes were devieCh p&+#6 5Fo0)r t
address the challenges of soft-fehingbht gbiclboimpy e
Axi al Road. Each option wadlevyl, uaetnedr r agamiems t
acceptability, and economic efficiency.

Opti onoww Bridge (6 m Clearance)

This scheme involves a 2,560 m speci al bri dge
T Stren@tdohsi:des robust settl ement control, i

undberri dge connectivity for municipal roads
9 Li mitaHiigohnsciapi t al cost and compl ex constr.
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T ESI A Per Epectowmweental ly favorable compared
di sturbance, but requires careful noi se an

Opti olr &f abri cated Vertical Drains (PVD) + Sut

This scheme accelerateerdt¢orrsadldiddaaptipimayn nlgy sit mgt
| oadi ng.

T StrenRrtdvsen coastal engineering method, | oy
T Limitatomgopsconsolidation period (012 mont
potential del ays.

T ESI A Per sSpoeccitailviey: chall enging due t o e Xt e
monitoring requirements, but environment a
transitional pavement solutions to manage

Opti obr 8dging and Repl acement

This scheme remdvesithyg ehayréayer (~1)@&a.nd m t
replaces it with compacted sand.

T StrenBxdesl:l ent settlement cont#telrm miedgh apa

T Li mit aBxitornesmel y high cost, ecological -risks
scale | agoon disturbance.

T ESI A Perétpasti s@stainable environmentally,
|l agoon ecosystems, fisheries, and water qu:
di spl acement of I|ivelihoods and the | oss o

Preferred Approach (ESI A Lens)

From an ESI A sustainability perspective, Opti
are more viable than Option 3 (Dredging).

T Option 1-toefrfrerdsurlaobnig i ty and wurban integrat

T Option 2 balances cost and environmental i
adaptive pavement strategi es.

T Option 3, while technically robust, i's env
|l east favourable under ESIA criteria.

The final selection should prioritise minimi

community resilience, and maintaining | ender

Fi gu7pa o.i des a Comparative Anal ysi smaRkeicrognme nd
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DECISION MATRIX

Evaluation of lagoon section treatment options for Lot 1 of the Axial Road

Option Optlon 2: Dredging §
Low Bridge FVD+ Dredging
(6 m Clearance) Preloading Replacement
Sustainability High Medium
criteria
Environmental P i
Protection Medium High Low
Social High .
Acceptability 9 Medlim Low
Ezonomic Low Medium Low
Efficiency

Fi gukt eD2ci sion Matri X

As part of the Environmental and Social | mpac
three alternative engineering schemes were co

T Opti obow Bri dge ( 6A mpelcaarlamaeae)d:ge desi gned

planning, minimize settlement risks, and m
T Opti olr &f abricated Vertical Dr aiAn sc-e(BR\CR)t | W ¢
soft ground treat ment met hod that accel er
monitoring and adaptive pavement strategi e
T OptionDrdging and Renppllaecteememe mov al of |l ag
repl acement with compacted sand, of fering
financial and environmental <cost.
Foll owing comparative evalwuation, the ESIA re
solution, with Option 2 (PVD + Preloading) as
Option 3 (Dredging & Repl acoemetns )edaosl omgatc al e c
excessive cost. This decision reflects a bal
soci al acceptability, and economic efficienc
i nfrastruct udriengwhlialgeo osna feecgousayrst ems and communi

Regul atory and Lender Assurance Statement
This alternatives assessment satisfies:

T  FC P&quirements on analysis of alternatiywv
T Wor |l d BaexXp e&cStFati ons on strategic environme
T Equator PrdweidgilleisgdriVce requirements; and

ESG risk management expectations of MDBs and

Based on the integrated project | ogic for Lot
is the complete Alternatives Anal ysi s. This a
requirements and i nt erPnSalt)i.onal l ender standar
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2.14 Alternatives Analysis Framewor k

The assessment of alternatives is a fundament
chosen project design is socially equitabl e,

anal ysis evaluates thariTNMausPrdji gatmendcamar iem g:
to idehtedygt thmpactpaMbwayBenefit?"

2.14.1 -Hhej d Nto" Al ternative
This scenario involves maintaining the status
T ConsequeRkEJXECTED.

T Ration&lhel ure to proceed would stifle Nige

congestionEpe tberlLdbkj resulting in signi
t he full econolneikck ip ol eeermtn DRaehagpoctrett vR@ d li ch emr ¢y ma i
unrealised.

2.14.2 Guiding Principles for Route Selection

Alignment selection for Lot 1 was a rigorous
T Social : Il Rpawotritising options t hat reduce
commercial properties.

T Environmental ASemndsi thigvictry ti cal habitats a
|l ocal ecosystems (mangroves and wetl ands) .
T Engineering Eeasrbnhbgitywe feasibility of I
sensitive utilities |Iike submarine cabl es.

2.14.3 Alignment Alternatives
The project evaluatedngmeodgsaphi dalt emanc n@ t he
2.14.4 Engineering Alternatives

Once the alignment was established, vari ous
environmental and economic factors.

T Pavement Choi ce :( RRiggidd vpav émemxti b(l@gnti nuotl

was selected over traditional asphalt. Whil
i fe, requires mini mal mai ntenance, and ha
it ecrooiln Nigeria's tropical cli mat e.
M Lagoon Crossing (Bridge vs. Backfilling)
o Lagoon BaclREJIEICTE®P. Lowest initial cost
destruction, altered hydrology, and inc
o Full Bridge PREFERRED. Mai ntains natur a
preserves aquatic bi dcairwersstirtuyc,t uarmmd @m
hi gher capital costs.

124



Box 2.2 shows the analysis of-prtejcenmto”l ogil catr
counterfactual)

Box 2.2: Analysis of Technol og

Technical Justification for Continuously

Whil e Asphalt (Flexible Pavement) was <co
Lot 1 alignment, particularly for the |
technically justified by the sitebs geot

o Settlement MHMagagemenhg data indica
sett!| emeén tnied ée rtstt etxhiig{ 6B xt { m} $ t hi c
CRCP offers superior structur al i n
that would cause I mmediate rutting

o Hea®buyty I ndusAgs itale Lpraidmary evacua
Sea Port Wextr{gemil I$ilo TEU/ annum} $
mu s t sust ai-thonc oaixslteant o &B8ds . Rigi d
significantly Il ongertaearange flidaegu
extreme conditions.

o Environment aConReersetld eincel:ess susce
water tabl e and occasi onal ti dal
peri meter.

The -PNoject" Alternative (The Counterfac
The -PNwj ect" Scenario: Strategic I solati

The -PMNmoj e
Wit hout t

t option was evaluated and r ¢
e construction of the 7th AXxi a

i nvest ment, woul dsefrfamdteElx imésstsieth@ ¢ o
structurally and geometrically -duwut

c
h
o StrandedThAeseskektis :Deep Hepr esedbii hgo
e
u
container traffic.

o Logistical C8Bodd | enmnackati on woul d
congest-eEpdelLEXpEIi essway, |l eading to
and severe atmospheric pollution f

o Economic STlhgnanmaobni ity to conlhaegd
Cal abar Coast al Hi gwhowalyd adte cKKM p 4 @ +
nati onal trade corridor, nul | id4ek
i ndustri al hub.
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2.14.5 Climate Change as a Deciding Factor

Il n al i gnNnegiar ivaidtshn ND3T h8@nalkt e Change eAsdtl i a2l )w
negotiable criterion.

T Selaevel: Rihsee engi neering design proactively
meters by 2050.

9 Hydraulic Beoadde <cl earances (10.5m above N
engineereydedrorf lldddOevents to handle incre:

T NeZero PatfilWway desi gtcaspeni toesr éeébwa and r e
future el ectric r attlerim tdeegecraatbhioonn ztad isomppor

2.15 Conclusi on: Deci sion to Proceed

The sel e®eisdand rAdineta dGe( Al teenrsruateisve hBA)t Lot 1 act
that suBlpwe tEaadegiemalersi ve industdbcambizat ngnt
Western Alignment, Ful I-r eBgiildigen tcd pmed inthess a taimad
bal anced outcome by effectively avoiding sev
l'iability.
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CHAPTER 3: PROJECT AND PROCESS DESCRIPTI ON

3.1 Background I nformation & Project Overview
The 7th Axi al Road (LekKki Deep Sedau-aRaorrti agceonea
designed to enhantlke cbakkict Deepy SamoPkQrt, Dar
Trade Zone (FTZ), and the planned Lekki Il nt er
nati onal hi ghway networ k.

The project forms part of Nigeriads broader i
port access, reducing congestion, and strengt

Lot 1 Specifications:
T Length: 8. 7i1i€HW 8€HO00)}000O0
9 Design Speed: 100 km/ h

9 Pavement Type: Continuously reinforced con
T Subgrade Width: 24.6 m

T Lane Width: 3.65 m

T Key Structures: Lagoomi Bei dggii etsBclfiidegnetmy s c
engineered drainage systems

T Ilnvestment: USD $254.3 million

T Economic I nternal Rate of Return (EIRR): 1

The Lot 1 section (CH 6+040 to CH 8+655) of t

Lagoon, posing significant technical chall eng

adopted engineering solutions are summari sed

Box 3.1: Technical Summary of Lagoon Su
1 Core Engineering Challenges
o Hydr aul i cStTahbrielaittsy: of the roadbed ¢
tidal range, -dcruirvreenn twsa v easn.d wi nd
o Geotechnical TKCeoensttayntcd:ay | ayer
compressibility and | ow strengndt,r
settl ement and sl ope instability d
1 Foundation Treatment Scheme: Drainage

o Establishing Araystagm ®*Cammrsi: si ng p
drains (PVD) and a gravel drainage
water from the soft soi

o SurchargePlLeladadigng i nduces the ma
construction phase while simultane
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9 Theoret

o Stag
sett

o St ag
occu

o St ag
sett

T Constru

o Phas
s a4 d
t he

o Pha
geo

o Pha
sur
and

=]

—+ n

o un

1 Ecol ogi

4@meter bridge (CH 7+345) is incorpor g

i nclude:

o Wat er ExAhareryge ating tidal head d
obstruction.

o Reducing Ecol oBi cwail diBragr rpas sage f
mai ntain biodiversity.

o Future R®&®ssBkerenaog: a channel for fu
artificial water systems.

| mpl ementation Challenges and Pavement S

1 The project faces extr enmeond cdh epdruell eo apd
withi-momat 1lcontract t i-oamerndtnreuc tTioomdde

structures, the project does nobmgéRe
Settl ement”™ to "Adapting to Settl eme
Precast Concrete I nterl ocking Bl ock
adaptability to differential settl eme

i cal Settl ement Projections

e 1 (Primar gpppCromxsiorha tdealtyi o8 ) 0
| ement ) entocnutrhs sduurrcihnagr gae 1p2r el o0 @

e 2 (Secondd@mpyroxn snaltied gt i2dn )c:
rs within 15 years after proje

e 3t e(r Imo nRye Aippu alx)i :mat el y 30 C
| ement i s projected beyond 15

i on Process FIl ow

(@]
—

e 1 (Subse@Gedmepxtoivieeneing )I:ai d o
|l l ed bags to displace soft mucd

filled unti/l it reaches above
e 2 (Dr aiAn ®mgeadt eSry sdg reany e | dr ai na
extile and geogrid reinforceme
e 3 (Unloadin@ncandsekPaVvememt) :
harge is removed i n stages;setch
the final pavement structure |

cal Hydroddbomeetal hRégal agioc ais pa
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3.2 Project Location and Ancillary Sites

The Lot tlrxwaests dsodds, | agoawm braanr gien g ,h edned t megr |l
Il rayeNofOdroi j a, Epe, l gando Ol oja, Akodo, | dasc
Ancillary Sites include:
T Borrow pits and quarries for sand sourcing
T Wor ker accommodation and storage camps
9 Utility corridors (power |l ines, pipelines,
T Access roads for | ogistics and connectivit

Ararom

O -

o Alare Cily Extension
OKunegunLamia

y o cHaoltaso

oM

e

.

,- b Lekki Deep Seaport

Fi gurkRr 3padsed Lot 1 (Red Colour) witt

3.3 Project Particulars

T Proj ectCoMasme:uction of the 7th Axial Road (
Contract 8Nauemdbe(rlsat 1) and 8864 (Lot 2)
ContrawtSorChi na Harbour Engineering Constru
Supervi si ngAdQoannscuel d abhnntgi neeri ng Company ( AE
Contract97Su,nmMm33,505,363.3 (USD $651, 700, 33¢

= =_ =2 =4 =4

Tot al Rdn@®t3R: km dual carriageway
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o Lot 1: 8.7 ilCH BGHOM®H000O0

o Lot 2: 16.23RPCHM4E€H3IB)+700
Date oflRAwkay:2025
Commencemen®@ Papteember 2025
Completi D& Dane:2027

Contr act2 1P emoinotdh:s

= =A =2 =4 =4

Engineerd6s REpPpgrseQyanewe:Damol a K.
3.4 ProjeciLDriIscBetpweem Lot s

The 7th Axi al Road is planned as a continuous
sections:

9 Lot 817 km, beginning at |l dasho near the L
crossing the LekKki Lagoon.

T Lotl@.232 km, extending from the Laigpebut o
Road. This section includes major structu
designed to integrate the corridor into th

Toget her, Lot 1 and Lot 2 form a unified tran
Port to regional and national hi ghways, there
Lagos and Ogun States.

3.5 Strategic I mportance

The 7th Axi al Road is a cornerstone of Niger.i:

designed to:

T | mprove port access and reduce congestion.
T Enhance cargo movement efficiency and | ogi
T Strengthen regional trade integration.

T Support industrial growth in the LekKki Fr o

communi ti es.

The 7th Axi al Road serves as the primary f eec
design of the i ntApmpema)n gies3(dpst idritzaea d efdori na s e
preventing bottlenecks at the-Cahbbase dHdiMdhamwaw
47+474 (Figure 3.2)
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3.6

Process Description

The I nception Report and the Detailed Feasibi
Lot 1 of the Lagos 7th Axi al Road Project. TE&t
traffic demand forecastes, Faadi @il liiginyneand oPé¢ s io
these findings into detailed engineering speci
and culvert designs, and interchange configur
Envimeoan al and Soci al | mpact Assessment (ESI A)
reference to traffic projections, constructic
Ministry of Works. This intalgrmaittioga@isdwivead $
|l iveli hood restorationwidrhd tdemmumntiual scadregtura
technical parameters of Lot 1.

The ESIA for Lot 1 of the 7tdhaAxidalmeRbadowvwagy
with international best practices and Niger.
techmodell fng@ld surveys, and stakehol der inpu
potential i mpacts.

Key el ements of the methodology include:

9 Framewor ks AlApgpghment with the Nigerian EI A

St andaiRI$8)(,PSand t he Equator Principles 1|V,
and | ender safeguard requirements.

Ri sk Cl aslsmgacactags i were assessed based on n:
magni tude, and receptoatecgasnbekely, oméaw
probaplanned

Receptor Conerdgeation of phyacocad micdpobbog
including air, water, soil, Dbiodiversity,

Spati al Scope:

o Project SdalreicpmMakyro)o:t pri nt .

o Local ScaRAd) §a6nk mjpetulr dsaahtst laemme nt s .

o Regional Scelkek i ( 9.0a gkone)n: and Mahin Creek

T Baseline data (Chapter 4) and findings fr.
cor rwiddo@nsi stency and cumul ative i mpact r e«
3.7 Engineering Design and Technical Specific
3.7.1 Design Philosophy and Standards
The engineering design of the proposed Lagos
internationally recognised best practice, nat
| arsgeal e transport infrarsdhiucd udesipgmj reihakes dp
dur abl ey ex<il liiman te, and functionally efftiediment
economic development while minimising environ

133



The design integrates national standar ds, i n
resilience principles, ensuring that the road
projected future conditions.

Compliance with Nigerian Highway Standards

The primaryt hheefderamnceMiing stry of, Wohrikecsh Hoirgohwia
statutory framework for highway planning, geol
safety in Nigeria. These standards define min

road classification and functional hierarc
horizontal and vertical alignment ;
carriageway and shoul der widths;

pavement design and material s;

drainage systems and hydraulic structures;

=A =4 =4 =4 =4 =4

traffic safety features, including signage

Adherence to the Federal Ministry of Works Hi
compati ble with Nigeriads national road net wo

Application of I nternational Engineering Stan

Given the scal e, compl exi ty, and strategic im
by reClivmemge JTG (Ji ao ,Tomhyi cGuiarFeanyi ddlayn dap [l
higlhpacity expressways and major transport <coa
gui dance on:

T expressway geometric design parameters;

T pavement structur al design under heavy fre

9 bridge and culvert design;

9 traffic capaci-dfyeaviatgsevalnmatierneland

T construction quality control and durabilit
The application of JTG standards compl ement s
design margins, prov-dnt mefhedghogicesrfdorhbhean
under high traffic vol umes.
Al i gnment with | FC Performance Standards and
The project design is aligned with the I ntern
the World Bank Group Environmental, Heal t h an
|l ender expectations and sustainability benchm
Il n particular, the design incorporates:

9 Performance Standard 1 (Assessment and Man
and | mpharcotusgh systematic risk identificatia
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The
eff
pro
req
pro
st a

Performance Standard 3 (Resouwca Efficient
use, stormwater management, and erosion co
Performance Standard 4 (CommhnotghHeaht hol
design, traffic safety measures, and reduc

Performance Standard 6 (Biodiversity Conse
Natur al e s omirrciemnsi)si ng habitat fragmentat.
connectivity where practicabl e.
d
0

Wo r | Bank EHS Guidelines further I nform
upat.ii nal health and safety, and construct
mRdxei | i ent-Pandof FDesirgn Approach

ey el ement of the design philosophy is «cli
oonal setting and the i ncreasing infl uen:
rastructdpar tciocnuploanrelnyt sdrratisn,agarod yeit idonge g o @
hstiahm@Pearl -y&a4a1pPo0fl ood event, inclusive of
mate resilience measures embedded in the d
conservative design flood | evels and hydra
all owance for projected increases in rainf

consi der dteiveed afi ssecherdel agaonabwat et vy ;
robust scour protection and foundation emb

materials and structur al details selected
and aggressive environments.

s approach ensures that the road remains o
ign | ife, even under extreme hydrometeor ol

egrate®drilkintedy ®lesi gn Phil osophy

ral |l , the engineering design philosophy f
specti ve, bal ancing i niktteiramM  pceornf sotr rmiacntcieo, n
ui rement s, and environment al aedi amcisadalt u
ndards, international engineering codes, a
igh | evel of technical robustness and regu
i onal infrastructure asset.

2 Geometric Design

geometric design of the proposed Lagos 7
i cient, and relhirablgdout aftthiec popereati sndesi
jected traffic vodumbdeavyhgodhdghvehioploeds,
ui rements of a strategic freight corridor.
visions of the Nigerian Fedtehrealr eMienviasnttr yC hc
ndar ds, adredti mpfrercAchaipgEnialy expr essways.
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Carriageway Configuration

The proposed rocguahrsr idegdway df aacsi lait yj nwiethbhf
direction. This configuration is intended to:

T accommodate forecast traffic growth associ
Refinery, and Free Trade Zones;

i segregate opposing traffic streams to enha

T provide adequate capacity while maintaini|
design horizon; and
9 allow for efficient -moviemgntr eifglhtteaveghiaanlde
interference with |l ighter traffic.
Each carriageway 1is designed with sdlasnsdsarmo d
ensuring driver comfort and operational safet
The mainline consists of a dual carriageway Vv
section composition is as follows: 0.75 meter:¢
meters (carriageway) + 256G metaers a@revdiygnyp 8
+ 0.75 meters (ear t(hFisghwuorud d3er30.= 24. 60 meters

Typical Cross Section of Main Line

- 2460 |

5, W0, %, M L % % W 75

= i f o \ E—!
Separation fence Earth shoulder  Shoulder Traffic lane Median Traffic lane Shoulder Earth shoulder
- ™~

e
EI ~r :
B Sdeditch % o

26cm C40 Conets Siab is N —
10cm Graded Crushed Sone (3.5% cemen) 36em Lateite

20cm Graded Crushed Stone 0o Laterte

20cm Sand Subbase (3.5% cement)

Figure 3.3: Cross Section of M

Medi an and Traffic Separation

A central medi an with a minimum width of 2.5
The median i ncorporates continuous crash barr
T prevendverrocsasllisions;
T reduce the ®»averiashwesf head
T enhance overal/l corridor safety; and
T provide | imited space for drainage el ement

The median design ref-daecess tmkei Ipog 09 @it ysdpaeneddqgint
higlbl ume arteri al rout e.
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and Roadside Provision

| ders with a minimum width of 2.75
ers serve multiple functional and s

dati on of disabled or emergency veh
on of recovery space for errant veh

ation of routine maintenance acti vi

ment of overall roadway safety and
paved shoul ders improves durabilit
mpared to unpaved alternatives.

Al i gnment and Superelevation

nt al alignment of the road has beel

es whdd ecoaorestprexitntng dmddenvironment

p to a maximum @Oks6%i aréi adowi edd ap
climatic conditions.

ed superelevation | imits ensure:

e | ateral stability for vehicles at

eration of heavy goods vehicles and
ble comfort | evels for passenger ve

|l engt hs are designed to provide gr
y and driver discomfort.

rve Radius

horizont al curve radius of 437 m is
ent with the selected design speed
ed bkxphesswagbsgtWwtthrafgncficant fr

on of this minimum radius:
the Iikelihood of skidding and r ol
s sight distance and driver percept
utes to consistent operating speeds
Operational Considerations

he geometric design parameters have
frmmpeérifomgnance. The combination of
, generous shoandlecensemnwndtriové edursw
metric framework capabl e of accommo
erational and environment al condi ti
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3.7.3 Geotechnical and Structur al Desi gn

The geotechnical and structur al design of the
address the challenging ground conditions enc
| olwyi ng, swampwnf | aedcleaggeno sgpsp.r oTahceh -thersi no rsittaibsi el
structur al integrity, and durability, whi |l e
requirements over the operational l i fe of the

The selection of deep pile foundations (~80m)
direct response to the geotechnical baseline
6mML6. 5m thick | ayer o$ilsoytcl| @y gWwiltyhcloomprlesar |
ensures structural stability against the sett

e
Subgr a
Geot ec
compr

These
suppor

e Conditions and Ground | mprovement St

ni cal i nvestigations conducted al ong
sible soil s, i ncl udingkesinattyerdladyss ,i nor
oils exhibit | ow bearing capacity and

of pavement anmnrdovsetnreunctt.ur al | oads with

(¢]
-+ 0n u o o

—+

To mi
desig
engin
t o:

gate these constraints, a soft soi l r
Approxi mately 294,000 mj of unsuitahb
red fill materials meetitreg i apedihfise desa

D S
o -

i mprove subgrade bearing capacity;
reduc-eopsstuction settl ement ;

enhance pavement performance; and

=A =_ =4 =4

ensure uniform |l oad transfer beneath the <c

Excavation depths and replacement thicknesses
design | oad requirements.

Geotextile Stabilisation and Ground Reinforce

I n swampy and weak ground sections where f

environmentally undesirabl e, geotextile stab
i mprovement -snerasmugteh de gthext i | ekl hiret el aaece tad
M provide separation between weak subgrade s
T i mprove | oad distribution;

T enhance shear resistance,; and

M reduce the risk of pumping, rutting, and p
The use of geotextiles allows for reduced exc
adequate structur al performance and construct
Structur al Design and Pavement System
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The

pavement and structur al el ements of t he
particularly from heavy goods vehicles associ

i ncorporates reinforced c cerdcrvetl au npea vod merptp,r owii
mj
Reinforced concrete pavement is selected for
T high-choaging capacity;
T resistance to rutting and deformati on;
M9 durability under repetitive heavy axle | oa
T reducetderlmonmgai nt enance compared to fl exi bl e
Structur al detailing, including reinforcement
mechani sms, i's developed in accordance with a
resi stance, and serviceability.
Settl ement Cohdmrml PeamfdorLmargc e
The combined application of soft soil repl ace
pavement provides a robust structural -$esmem
settl ement. Where resi duaalll oswantcleesmeanntd rmosnkist orr
incorporated to ensure that performance crite
Environmental and Construction Considerations
Geotechnical and structur al design measures
environment al sensitivity;adparcteind ulaarelays. i rExwe
handling, and ground i mpr ovemearnc ewo rckosn tarrcel ptlu
manage spoi l i n accordance with the Environme
Overall, the geotechnical and structur al des
achieves the required | evels of safety, durahb
nati onal infrastructure corridor.
3.7.4 Ancillary Features
Ancillary features form an 1integral componen
essenti al support for road safety, operati ona
phase i mpact management. Thesertaatcter awsthawaepl
standar ds, international good practice, and t
Road Lighting
Road | ighting is provided at <critical |l ocati o
bridge approaches, and areas with higher traf
T enhancei megwisibility and driver perceptio
T reduce the risk of accidents, particularly
T i mprove overal/l corridor safety.
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Lighting systems ar e designed wi t h energy e

l umi naires and contr ol systems where feasi bl e
and sensitive ecological areas.

Traffic Signage and Road Mar kings
Comprehensive traffic signage and pavement m e
warning, and regulatory control for all road
T directional and destination signage,;

T regulatory and warning signs;

9 Il ane markings, edge | ines, and centre | ine
T reflective devices to enhancdéd ivgihsti bciolnidtiyt iuo
Signage and markings are designed to comply w
with the geometric | ayout to support consiste
manoeuvr es.

Crash Barriers and Roadside Safety Features
Contionovuaesh ®dreriwvssall ed along the central m ¢

o
(7]

[
hazar are present, such as embankments, bri
designed to:

T prevent vewnher | asFdasodgrsi nci dent s;

T reduce accident severity; and

T protect both road users and adjacent infra
Barrier types and performance | evels are sele
and risk exposure, with particular considerat
Environment al Protection Measures during Cons
During construction, especially in areas invo
temporary environment al protection measures a
protect water quality. These include:

T retentitoon cbaapstiunrse and settle runoff | aden v

T silt deptayaead ar owmd epgi Iwiomk sand iln mit the

1 trolled drainage arrangements to preven

- O
o
=]

agoons and wetl ands.

These measures are consistent with best pract

and are critical to maintaining compliance wi
|l ntegration with the Environmental and Soci al
Al | ancill ary featur es, particul arly t hose |
i mpl emented in coordination with the Environr
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ensures that design i nt esnitt ei sprtarcd n <leat eddu rii mt

operation, with monitoring and maintenance pr
|l n summary, the ancillary features of t he La
functionality, and environmentermpeubsoamanobe
operati onal i ntegrity of the project corridor

3.8 Project Activities by Phase
3.8.-CoRseruction Phase

The cpornest ruction phase comprises all prepar at
of the Lagos 7th Axi al Road proceeds in a sa
activities are <critical tica | midnismiuspitn g ne n wiorna
feasibility, and establishing the institution
wor ks.

Site Clearance and Access Road Preparation

Prreonstruction works commence with covwtHmaoyl | ed
and the preparation of temporary and per manen
removal of wvegetation, delwi it hji nandheotphej estir:
|l imited to areas required for construction an

Access road preparation i s undertaken to f act
materials, and personnel to work fronts and a

T minimise disturbance to surrounding commun
T utilise existing tracks and roads where fe

9 reduce the need for extensive new earthwor

Al | clearance and access activities are condu
Management Plan (ESMP), with measures in plac
encroachment beyond the approved corridor.
Resettl ement Action Plan (RAP) Census and Com
A detailed Resettl ement Action -bast ( RAtPI)onN sy
address | and acquisition and displacement i mp
T a comprehensiv-ecoensmus andvegcbbdb Project A
M  inventory and valuation of affected assets
and

T consultation and disclosure to ensure tran
Compensation is determined at full repl aceme
international best practi ce, and i s pai d pr
construction works in affect etdi oanraela ss. u pLpiovretl i nh
incorporated where necessary to ensure that a
the project.
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Utility Mapping and Rel ocation

Preonstruction activities also include detail
t he project corridor. Utilities may I ncl uc
tel ecommunications infrastrwuictes e, and ot her
Foll owing mapping and consultation with relev
and I mplemented to:

T prevent service disruptions during constru

T ensure the safety of construction personne

T integrate relocated utilities into the fin
Utility relocation works are scheduled and co
temporary diversions or alternative service a
Pr-onstruction Environment al and Soci al Contr
Throughoudontshe upt eon phase, environment al an
enforced. These include the demarcation of woil
of grievance redress mechaemtsars,amd ds amwoiba Il i n3aar
Overall-condter potei on phase sets the foundati ol
ensuring compliance wi t h regul atory require
mi ni mi sing adverse environmental and soci al [

3.8.2 Construction Phase

The construction phase of the Lagos 7th Axi al
deliver the road infrastructure, associated s
undertaken in a phased taencd ncocnatlr oglulad d tnya n nweorr ki
management of environmental and soci al i mpact

Eart hworks and Ground Preparation

Construction cosmmelne essamtiivhordlkag,gei ncl udi ng exc
and subgrade preparation along the project al
unsuitable materials, platemkentaanaddpcomphbhtchbhgo:t

to design | evels. I n areas of weak or satur a
replacement and geotextile stabilisation are
Erosion and sedi ment contr ol measures agietepp
sedi mentation and protect adjacent water bodi

Foundati on Treat ment & Settl ement Curve

Due to the silty <clay |-aypatés olur char de ki elL
mandatory. This proce$859% scopnrsogleicdaetdi ano baecfha ree
reducing toenstskcof opostacks in the CRCP str
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Piling, Bridge Construction, and Major Struct

Bridge construction i nvol ves piling, pil e
superstructure erection. Piling works are car.
conditions and mini mi se Minbrlatgiooom amd twertHiadid
Bridge erection activities include the placem
Temporary works and |lifting operations are ca
structural integrity.

Utility and I nfrastructure Crossings

To mitigate the &dd sHRpHEK pd wenti nfed trhugort dufrieec A x il & |
utilizes a s@pe®i péi zedgi Beedigeg solution. Thi
($100k per axle) fromtmotthpet ehadgthi € BaergobDé/ NN
conduits. I n othdgrerwornddad,ustto ianssrad eltgngt he s
Culvert Rdoer-phradgshomrse gas and utility pipelin
Damg e/ NNPC corridor s, the framework remains

confirmed.

Fi guakRi Beline Protection Detai
Culverts and Drainage Infrastructure

Construction of culverts and drainage systenr
subsurface water management across ‘the corri
concrete pipe culverts, boxtcahdeobus) esi geode
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curtains, and diverentonr elheaaansne.l s are use
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me nt works include-bpbacdmegretrsof fbbasewada
forced concrete pavement i n accordance wi
I mpl emented throughout pawemdnth csdamsetnrgu cht,
durability requirements.
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construction phase also includes the deve
tions along the corridor. These works comn
hs, gantries, and amsociated traffic mana
rchange construction is planned to maint
mi se disruption to |l ocal traffic and comm
e Management and Pollution Control

€ management and pollution control are i
rated during construction include excavat
stic waste from construction camps.

wastes are managed in accordance with app

egregation of waste at source;

euse and recycling of suitable materials
afe storage of hazardous materials, if an
i sposal of residual waste at | icensed fac
ution control measures are i mplemented to
e include dust suppression, equipment mai !
response procedures.

truction Phase Environment al and Soci al M
ughout the construction phase, activitie
gement Plan (ESMP). Environmental and soc
mitigation measures, r egunltast.orCyo mneugnuiitrye nhi
vance mechanisms remain active to address

construction phase activities are desighne
ciently while minimising adverse environr
ic safety.
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ol ogi cal Hydr oiSpaginc 8r i Bggdl at or (3

|l i ke a standard embankment, the Ecol ogi cal
change capacity. This design prevents the
dedi cated passage for aquatic organi sms.

8.3 Operation and Maintenance Phase

e operation and mai nt enance phase commen
mmi ssioning of the Lagos 7t h Axdafle Roeafdf.i cTih
stai nabloef ftuhnec triocoandi nignf rastructure throughot
vironmental and soci al i nteractions associ a

utine Maintenance of Road I nfrastructure

utine and periodic maintenance activities a

operati onal performance of the road. These ac
inspection and maintenance of pavement sur
surface wear ;
routine inspection and maintenance of bric
structural safety and hydraulic efficiency
clearing of drains, channel s, and culvert
and
mai nt enance of road furniture, including
barriers.
Mai ntenance works are planned and schedul ed t
th appropriate traffic control measures i mp
Traffic Management and Tol | Coll ection
Operational traffic management i's 1T mpl emented
ong the corridor. This includes:
T monitoring traffic flow and congestion | ev
T enforcement of speed | imits and axle | oad
T incident and emergency response coordinat:i
T maintenance of toll plazas and toll <coll ec
Tol | coll ection operations are managed to ensi
measures in place to minimise queuing and as:
contributes t o t he fundi ngn ccef, rsauptpionrd ¢ mmd t
sustainability of the road.
Environmental and Soci al Monitoring
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clude:
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changes in surface and groundwater regi mes

biodiversity monitoring to detect changes
connectivity, particularly in sensitive | a

s oeicoonomic monitoring t o evaluate traffi.
|l iveli hood conditions, and potenti al i nduc

nitoring results are reviewed periodically
rrective actions i mplemented where adverse

i ntenance Environment al and Soci al Control s

onmental and social controls remain in p
iated with maintenance activities. These
nti on measures, occlpatiaommalcome alntule dammag e
Sss mechani sms.

oo un <
- < o —
® Do =

(7]
—
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utional Responsibilities and Reporting

S wm
c 9 °
-«

D

onsibilities for operation, mai nt enance,
ment framework. Regular reporting is un
rements, ESIA commitments, and | ender st

(7]

ummary, the operation and maintenance phas:c
i nues to deliver its Iintended transport,
dards of safety, envespomeinbial i pyotection

c 9 S
. 5 ~

4 Decommi ssioning Phase

e decommi ssioning phase represents the fina
d would occur only if the road, or any of i
bstantially realigned nnnghesfoboburant Attt pat
sign life of the project, this phase is co
mpliance with environmental and social safe

mo v a | of Temporary and Redundant Structures

commi ssioning activities woul d commence Wi
ructures associated with the road infrastru
cess roads, tolling equi ppmpemaneanci lnlsaray | faa
rks woul d be undertaken i n a controlled n
mmunities and the environment .

terials recovered during dismantling would
cordance with applicable waste management r

i Remedi ati on and Site Rehabilitation
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wing the removal of structures, affecte
ilitation as required. This may involve:

moval or treatment of contaminated soil s
grading of disturbed |l and to restore nat
pl acement of topsoil and I mprovement of
abilisation of exposed surfaces to preve

eas adjacent to wetweatnldasn d |raegsotommrsa i idonria e n
mented to reinstate hydrol ogical connect
nclude replanting of native vegetation,
ssful recovery.

ral Heritage Preservation
cultural heritage resources are present
ities would be carried out i n a manner
des:
otection of known cultural, archaeol ogic
onsul tation with relevant authorities and
|l ement atdfondoprobaeadeees in the event 0
commi ssioning worKks.
ul tur al heritage el ements affected by de
ated as appropriate, in accordance with
i pl es.
onmental and Social Management during De
onmental and social management measures
. These include dust and noise control,
res, and continued engagemaeamgt awidt hn epfofr e ¢
taken t o demonstrate compliance with a |
rements.

Podrecommi ssioning Monitoring and Cl osure

owing completion of decommiesupbpai mgnandr r

undertaken to verify the effectiveness of re
i ssues would be addressed tdbjoagthi weog raercd i asehii

Proposed Engineering WorKks: Hydrol ogy and

cremat eent cul vert amnAdiloObOr iydegaer cslteaanrdaanrcde) ¢

nformed by the baseline hydrological studi es
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flood risk modeling in Chapter 4 confirm the |
contribution tolylomwmgdcoastkal npltais, | wwi ch has
3.9.1 Hydraulic Design Principles

The hydrology and drainage design for the proc
enseféective management pfotsectfiace owfat eheruouan
flooding and erosi on, and preservation of exi
The design is guided by establ i shed ernegsiinleieernic
consitdexrns appropriate to the coastal and | ago
Rai nRahobff Analysis Framewor Kk

Hydraulic design is founidedobh analoympirehewki
relationship between rainfaldl I ntensity, cat
Catchment delineation has bea&md udidgirtt alk eal a\sad
enabling the identification of contributing
structur e.

Runoff estimation incorporates cat euhsnee ncto nsdiiztei,
wi t h conservative assumptions adopted t o ac
i mperviousness along the corridor.

Use of iDutr ewRriccmgyuency (I DF) Curves

Design rainfall limtppeibsr GiFficegeen vy dd f @wBI)nc alnlr @ et
project area. These curves describe the stat
duration, and return period, and form the bas
| DF parameters are selected to reflect region
agai nst extreme rainfaldl event s. Consi stent
hi ghways, design stor ms apreer isoed se ca pepdr ot por icaotrer et

each drainage el ement .

Culvert and Drainage Structure Sizing

Culverts and associated dr ai magk &ity uice nug east wad

by the design storms without overtopping the ¢
Hydraulic calculations consider:

T inlet and outlet control conditions;

9 headwater and tailwater interactions;

9 fl ow regime within the barrel; and

T potenti al backwater-l gf hgca-adf pagooed| arkewns
Culvert sizing incorporates adequate freeboar
hydrol ogi cal i nputs and future changes in cat
FIl ood Resilience and System Integration
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The drainage system is designed as an integr

corridor and preventing | ocalised ponding or
mai ntaining natur al drai nageopanbwayboaddr ask
and communities.

Overall, the hydraulic design princi plreosb uasdto,p
resilient, and susapahhbhbl efdpar hagei sgseémect
projected future hydrol ogi cal conditions.
3.9.2 Rainfall and Runoff Analysis

Rainf all and runoff analysis for the proposed
reliable design inputs for the sizing of culyv
The analyshsgiheihlf egtrdasd ifelme&v c oaef at henpr opement
i ncorporates conservative assumptions to ens
conditions.

Rai nfall Data and Design Storm Selection
Design rainfaldl charactermsmetcesoraosleo gdiedalv erde d
reliance onLap@dsa Marojmehhi®t at poavi des the most
information for the coastal and | agoonal sett]i
foxXdhour storamcrdausatiehsvant return periods, (
hi ghway drainage design in flat terrain where
The-hd4ar rainfall depth is considered appropr
contribute to widespread surface inundation .

durati-ontehsghy events al ane.drTahinsa gep psrtaaicch ue
accommodating both peak runoff and sustained

| nt eiDairtajtfFireemuency (1 DF) Parameters

| nt eiDairtajtFircemuency (ulsDeFd) ivmaltulrees runoff anal ysi

Marine Station data and established regional
intensities corresponding to specific storm
desighlrainpfuas for individual drainage catchm
The selected | DF parameters reflect:

T regional rainfal/l variability;

T observed extreme rainfaldl events in the La
1 appropriate safety margins for critical i n
Where necessary, conservative adjustments are
intensity associated with climate change.

Runoff Estimation Approach

Runoff generation is assessed by combining th:¢
including area, slope, surface condition, and
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traverses predoawdaiphowgesai ning in |imited na:
a tendency for surface water accumul ation dur

Runof f coefficients ar e sel ected to refl ect

devel opment, ensuring that drainage infrastru
Application to Drainage Design
The results of the rainfaldl and runoff analys

T estimating peak discharges at culvert and

i assessing headwater | evels and potential b
9 defining design water | evels for roadside
These outputs are integrated into the overall

robust drainage performance across the entire
3.9.3 Hydrology, Drainage System, Crossings a
3.9.3.1 Overview and Design Integration

The drainage system for the Lagos 7th Axi al

(CHO#OW®®+700) , has been devel oped based on

i nvestigati onwWol dianeu nBe:nttkydrionn ogy aadWdoHyudnmea u3 :i
Hydrol ogy and Hydr rTaelsiec tfwomr sBruidd gess t oget her
surface water -thmaiageagent andr omag or wat-ley way ¢
| agoonal environment .

The drainage design adomiseon dyatemgeappfoash
roadsi de aoflheanpmel sdr ai nage infrastruoperatdql a
compl ementary components of a single hydrolog
management does nestcadcenffllioom dwintaimilcasg aonmd t hat
not function as a bnaenrti,erwettol annadt uprrao c ewsast eesr, noor
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| Annn 7+h Avial Daad Draiant

Fi gux e RBute Scheme Map

3.9.3.2 Culverts and Minor Drainage Structures

3.9.3.2.1 Design Scope, Functi on, and Role within

Culverts and associated roadside drainage st

catchment runof f, embankment drainage, and s

alignment. Given the extremely tfiloants,t apmalg rpaoph

natur al drainage channels characteristic of 1

critical component of the overall drainage st

I n the absecceedf naéebukral channels, the road e

a hydraulic barrier. The culvert system, ther

function by both protecnathnygr dalvasd emfaahavea g mantd a

corridor.

Specifically, the culvert system is intended
T Convey stormwater runoff gener at ecdatbcyh men tnd
T Maintain | ateral hydr ol ogi call yconngn eacrtei avsi t oy

side of the road;
T Prevent damming and backwater effects caus
9 Reduce fl ood depth and duration in adjacen

151



9 Support wetland hydrology and ecosystem se

The design philoshavgdrapprecascha wlyst e cul v
with roadside channels and maijoe SHraidgageross

3.9.3.2.2 Topographic Data and Drainage Mapping

Topographic data used for the hydrological as
mul tiple complementary sources-cdtoc lemesrutrse aarcd
pat hs wi trheiln etfhel algpowonal twdeg:@ain. These dat ase

T ADigital El evatpooc evsosdeed UusDEM) ArcGIlI S Pro
Directi on, FI ow Accumul ati on, and Water she

T Recent hophot os andaowertiend itthee iLlreakgkeir yPeni n st
9 Preliminary gabomg shevpyojdattr corridor.

The DEM resolution was sufficient to identify
smal | catchments intersected by the alignment
determining culvert | ochtedonbyandesg@hceng. fAr
ur ban expansion were incorporated into the te
contributing cat-demehopmertt coddrt poss.

3.9.3.2.3 Land Use and Surface Characteristics

Existing | and use along Lot 1 is dominated by
T Coastal wetlands and marsh areas;

T Sparse natural vegetation;

9 Sadd |l ed or reclaimed industrial pl atf or ms
T Bare or |ightly vegetated ground that beco
Thesecdwerd types exert strong contro-domnnaued
conditions, runoff coefficients are relativel
devel opment wi || subst amtnida lrluyn oif i ¢ rveoal suemeismp eA
preslaryt and conservatei seceharupone waneé explici
hydrol ogi cal antaerymiasde puaanyuosfe tdlmeagcul vert s
3.9.3.2.4 Soil Conditions and Infiltration Charac
Subsurface conditions along Lot 1 are typical
interbedded sand | ayers. These soils are char
T Low permeability;

T High natur al moi sture content ;

T Shall ow groundwater tables; and

9 Limited infiltration capacity during rainf
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Consequentl vy, a | arge proportion of rainfal]l

moder ate stor ms. This reinforces the need for
ponding, prolonged inundation, and embankment
3.9.3.2.5 Climate and Rainfal/l Characteristics (R
The Lllaglolsi corridor |ies within Rainfal/l Zone
(FMW) Highway Drainage Manual . Annual rainf al
with rainfall-ddomitnddiné @ hsygtighewtovy enst i

For hydrological computation:

T Rainfall intensities were derived using Zo

9 Storm durations correspond to the <calcul a
catchment; and

9 Both design floods and check fl oods were ¢

3.9.3.2.6 Hydrological Data Compil ati on

Hydrol ogi cal i nputs compiled for culvert desi
1. Rainfall intensity paalapmea\leatsad)Z(one 11 val
2. Ti me of concentration formulas for sheet f
3.Runoff coefafliucisgntfoor( @xi sting and future <c
4 Catchment areas, flow path | engths, and sl
5.L.agoon high water | evels and tidal condit:]i
6.Site reconnai ssance observations of existi

All datasets were standardized and prepared f

H¥8 hydraulic modelling.
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Fi gueReai h.f all zones of Nigeria with r

3.9.3.2.7 Tidal and Lagoon Boundary Conditions

The Lekki Lagoon exerts a significant i nfl ue
di scharging southward. Ti dals deent ec mu atei anhse adfc
boundary water | evel under many fl ow conditio
along Lot 1, many cul vepobusl| atdwreirrpe ohtieglh ttoi de.
Ti dal effects were incorporateepreaeseéeirhteathiywda al
Level sa6HWhA) | water bouBdary conditions in HY
Tabl e 3. 1: Lagoon Ti dal Level Characterist.i
Characteristic Val ue
Hi ghest Astronomical T 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 ML WN 24 .43
Mean Spring Low Water ML WS 24 . 41
Lowest Astronomical Ti LAT 24 .40

3.9.3.2.8 Hydrological Methodol ogy and Catchment

The hydrol ogical design for Lortedlervads M e esltap
Hi ghway Drai nagendMamppdli eC2®@®@13FI)t ructured, conse
flat, rapi dly r espondatncgh nceonmatsst aw e rcea t fcihioeets ¢ dbe | |
terrain analysi s, after which design r@&@8nf al
i nteder fyin eqquency model . Ti me of concentrat.
recommended by tbet Wedks al wiMi mi stungff coef fic
refl ect conservative assumptions and anticip
di scharges for drainage design were then est.i
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FiguheCadatchment Area of LOT1 (No

The contributing catchments Wiyt mign wot hl aareas
approximately 0.003 to 0. 1570k n8%.a nNda tvuerrayl gdernatil
are poorly defined, anhd gshurdfuarcien gs aptruorl aotnigoend irsa
in rapid runoff generation. Correspondingly,
abou7t nmMbi nutes for thélxmmildwtsds cfadrc htmemit gl 8c ¢
18 nmiersu for the | argest catchment s. These shi
intensities and elevated peak discharges, whi
system design.

3.9.3.2.9 Rainfall Il ntensities, Runof f Coefficien

Tabl2e p¥ esteynpiiscdlhedesi gn rainfallexipnmtesmssidt iass a
ti me of conacndletsin gmmi ot @the) peteadi ti es were de
i nt eirder dfyi eqquency (I DF) relationships and ref

small, fl at catchments within the project cor
rai nf al | i ntensitifelso o dhipgohtl e ngthita In go ft hteh efslea scha t
event s.

Tabl e 3. 2: Typi cal Rainfall I ntensities for

S 7 =N T M =ma=M oY M
1012 NZTE N M NYTEP M = =T MM
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Runoff coefficients adopted:

Condition CVal ue

ent natur al terrain 0.1D5 45

Fut

re recl ai med [/ ur bani zed 0.5 80

Tabl
cove
Il i ne
val u
Rat i
coef
desi

Desi

Peak

Desi
chec

The
t he

@ ™o o

g9
S

3.2 also summari-zalsudds)e apmloifdd cioreftf hei
i ng both the present natwural terrain and
with conservatittwaodesdgn @gewaelopmenndat€s
S were adoptedPfrak diaichagegesi wiemg sSubse
nal Met hQo d, Oe xXp/r8e dsvdiceraed t heAsel ected r ai
icient directly control t he magnitude of
n.

n calcul ati ons -vaadloupets .f ut ure conservative
di scharge was computed as:
[Q = 0.278 , C |, | . Al

N return per i oRdosa dweQlea sdseyriti dvtedd1@gs i ) @wa it thhe
fl oodls TWefaddrdesass cl i mate chao®e, all f1

#— Road Class A }—

100

Design flood frequency (T years)

10 o +—e— Road Class D

0 T T 1 i I T T T T
0 20 40 60 80 100 120 140 160 180 200
1:20 year flood (m¥/s)

Fi gugd®e8ign Fl ood Frequency Esti

raph shohwsea cléat, onsekp between road c
el ected desi gny eaert ufrlno opde rd iosdc. hcahrggses hienochr ded
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designed to withstand progressively rarer and

the most critical infrastructure, adopts the
increasing from aboutob5@Grygaadsl1ad yewes dt sbh
B follows a similar but | ess conservative tre

50 years.

Il n cont roadtesr Irovaars ( Cl asses C and D) are desi

typically between 10 and 20 years, reflecting
for occasional fl oodtimg @mramphveirltloppt magt e Ovar p
drainage design philosophy in which structur a
consequence of failure, ensuring safety and s

oedesign for minor ones.
3.9.3.2.10 Hydraulic Design, Culvert Types, and S
A hydraulic analysis of the cuBvéiytdr aybt emmu

softwar e, which is widely wused for the detai
drainage structures. -Chatanpnht koddmtnrdossislaesds efdl dovo
with particular attention to the interaction
design storm scenari os-gr &divemt tdset tlianggo omfal t ra
potenti al dalfl aedceackwater submergence on ¢
considered. The modelling also examchadnell aa
pressure flow conditions), as wel |l asrftl dwl\wed
and outlets, to ensutersmtfuoturahastapility a
A range of culvert types was adopted to suit
corridor. These include reinforced concrete p
1,500 mm for typical dr dianmgee diocschiamnge,s mox |
vertical cl eabance| aobdvewuttcphéeigurations wh
capacity or where widening is required to saf
culvergsi dved eby hydraulic performance, constr
ensuring adequate flood conveyance while mini:

3.9.3.2.11 Recommended Culvert Sizes and Layout

Tabl ee33s®bmm@ari ses an extract of the recommende

Lot 1 of the project corridor. The table ide
associated i nl et/ outl et vpryotekediigom fsledwst edd
hydrol ogical and hydraulic criteria.

Tabl e 3. 3: Recommended Cul vert Sizes (Extre

No. Chainag Type Si ze Protection

1 CHOO+93 Pipe1l I T11.:Heavy riprap [/ gr
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2 CHO02+15 Pipe1l I T11.:Heavy riprap [/ gr

3 CHO02+74 Pipel I T11.:Heavy riprap [/ gr

4 CHO0O3+90 Pipe1l I T11.:Heavy riprap [/ gr

5 CHO0O4+87 Pipe1l I 11.:Heavy riprap [/ gr

The |l isted culvert-baamarel predonmonaetd! goscngt e

of 1.2 m, reflecting the relatively small but
or grouted riprap prlootceacttiioonns itso scpoenctirfoile df |aotw
and scour at <culvert i Atleertns sanrdu cawtrladt ss,t adbn d
and backwater conditions. T h e8 rmeocdoenhnhe madge dr essiu:
congitstweth the overall drainage strategy for

and
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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 ¢
| arsgemal e | agoon hydraulics rather than | ocal |
conveyance, serving to:

T Preserve full hydrol ogical and ecologi cal
T Accommodate extreme water | evel s atsesront isaetae

l evel rise;

T Prevent constriction of | agoon fl ow paths

downstream; and

9 Support navigation, fisheries, and sedi men
3.9.3.3.2 Hydrodynamic Conditions at Bridge Locat
Hydrol ogi cal analysis confirms that water | ev
9 Rai ndfrailien i nflows from upstream catchment s
T Backwater effects from interconnected | ago
T Wi nidnduced setup across the | agoon surface;
T At mospheric pressure variations.
Astronomical tidal influence 1is mini mal and s
t han -lwavteelr changes induced by meteorol ogical
therefore, prioritises these dominant process
3.9.3.3.3 Design Water Levels and Climate Change
Bridge deck | evels, soffit elevati @afpPeamandet u
period design hingbrwatratilhgvel

T Mean water | evel s;

9 Rai nifraduced | agoon | evel rise;

T Wind setup and atmospheric effects; and

T Explicit sea | evel ri se all owances consi st
This ensures that bridges remain operabl e, st
climate conditions.
3.9.3.3.4 Hydraulic Opening, FI ow Conveyance, and
Bridge openings are desisgmedonal paoeiade os pfafsi:
without excessive affl ux. Pier spacing and
di sturbance and reduce | ocal scour risk.
Scour assessments account for:
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9 Combined wave and current effect s;

9 Figeained | agoon bed materials; and

T Potential amplification of velocities arou
Appropriate bed protection measures, includin
|l ohgrm stability.
3.9.3.3.5 Environment al Considerations at Bridge
From an environmenhbtaasl e d ecrrsopsescitngvse ,arber iad gdeel i b e

T Avoid wetland infilling and permanent habi

T Maintain ¢ttiidall awad erorexchange;
9 Support fisheries movement and aquatic bio
9 Reduce cumulative hydrological i mpacts wit

This approach aligns directly with the mitiga
outlined in Chapter 4 and Chapter 7 of the ES

3.9.3.4 Bridge Crossing and Major Drainage Struct
3.9.3.4.1 Role of Bridges within the Corridor Dra
Bridges copnsmatyt enajbe drangabet s_irattuhespro

designed tol ageomme dhy dr ordaytnhaemri ctshan | oc al ru

extends beyond conveyance to include the pre:.

across the |l agoon system. Specifically, the b
T Preserve full hydrol ogical and ecol ogi cal

T Accommodate extreme water | evel dedm seal by
rise;

T Prevent constriction of flow paths that <co

and

T Support navigation, fisheries-windeememtcul aé¢
This design philosophy ensures that major dr ai
bridge spans, whil e minor drainage demands ar

Section 3.5.3. 2.
3.9.3.4.2 Engineering Location and Hydrodynamic S

The proposed highway hek#dgelbobobbot fbr msopaet
Lagos Lagoon system and | ies approximately 8¢
Lagoon is hydraulically connected to Lagos La
to the open see thsbughtededomonstream water wa
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Hydrodynamic conditions at the bridge | ocatio
ti des and isdtarlonfgornconng mechani sms. Whil e ocear
their influence iIis signanfneatnitd gy ahadamremalad.e dL ac
instead dominated by:

T Rai ndfrailien i nfl ows from upstream catchment s
T Backwater effects dlaagednbgxclkangected | ag
T Wi nidnduced setup across the | agoon surface;

T At mospheric pressure variations.

Il n the vicinity of the crossing, the |l agoon i
of about 2.5 m. El evated water | evels in Lago
surge, can induce backwateesrulefifnegs tdsn -Weattgeeinoms & &
and -flroesquency oscillations. Consequently, the
regime influenced by bot h-swcmdter eteem eroirwd ro gii fal

astronomienaai nt isdeecsondar y.
3.9.3.4.3 Objectives of the Hydrol ogical and Hydr

The hydrology and hydraulics assessment for t
technical basis for bridge | ayouyte,arelseevravtiicoen, |
objectives of the study include:

9 Establishing a unified vertical datum and

9 Det er mi ni-yngga rt hree tlwOrOn peri od design high wat

T Characterising wind, wav e, and current <con
and

9 Defining hydraulic boundary conditions for
foundati ons, and bed protection measures.

3.9.3.4.4 Study Scope and Design Assumptions

The study covers the | agoon water body surrour
at bridge approayxdaers,dovsiegn tlhief d ul Keyl 0®@ssumpt |

Adoption of a consistent i ndependent vert:.
Use ofelrmngeanal ysis and gridded datasets

Linear superdpevieti compbneatser for extreme d

= =4 =4 =4

Domi nance of | ocally generated wind waves,
3.9.3.4.5 Engineering Practice Verification Using

Design water | evels and bridge el evations wer
the | agoon system. iBpieellLda gsouornv eByrsi dogfe tihned iLceaktke
of approximately 27.6 m (maojksctatdatbwm)t &rbd 5]
freeboard of roughly 2.1 m. The Dangote Refi
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el evation, also provideisshkh magageaméntr ef Ehesnee
that the adopted HWL of approxi mately 27.
climate change all owances are included.

L WG l -
(-
.' 2 ¢
; i 1 T3

Plate 3.1: Existing Bridge on the Lekki Epe Road
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3.9.3.4.6 Hydrometeorological Data Sources

Tabl e 3. 4: Pri mary Data Sources for Bri dge

Data Catego Source

Wat er |l evel I nstalled Oct 2025 Ti dal an a

Current vel Fi xpaodint ALCLDec 2025 Design cu

Wind field ERA5 reana 1998200 24 Wi nd setu

Wave climat ERA5 wave 19474200 2 4 Of fshore

Bat hymetry Survey + G Gridded Depth, sc
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Selaevel ri sil PCC ARG To 2100 Cli mate 4

Dangote Refinery Platform El evation

The proposed bridgkPamsgate i,Redll slaaaitggedi meast it ihal

a relatively wuniform platform el evation. Fie
refinery platform BbeBamion i s approxi mately
As a major industrial facility, the refinery |
of regi onal fl oolde Vv elveflsyctl waposiommnesy & traantdi olncan g
Therefore, its el evattiiocnalp rroevfiedreesm eabn fionspkow at baan

project area.

evat.i

Veri fication of the Design Water Level Anal ys]|

Based on tidal h a ifpmoend wciu ma&n asl eyt sui ps , a srsheesnséniael nirt i, <
projections, thyesarstruatyurdrerp eereisoda dé@Di gn hi gh

site of approximatel y:

HWL 100,
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bridge & 27.05 m

The recommended bri dd28.decrh. eCemmdar ionsn awiet 2 7t
facilities indicates that:

T The mini mum deck/ embankment el evation of t
| ower than the | ower bound of the propos
significantly higher than the historical f

T The Dangote Refinery platform el evaytetaorn (
design high water | evel (27. 0Bbomp grwhaetin v et
futudevedari se and compoumdsexgeeemef eai o fai

The difference between HWL , bridge & 27.0E¢C
interpreted as the combineddetéHdetwabéricte mawe
and atmospheric pressure efxfteetmessupgerpirmpend
| ooking design vaéae seiviabéel fDbe. a 100

3.9.3.4.7 Tidal Regi me and Vertical Dat um

Tabl e 3. 5: Principal Ti dal Constituents at
Constituent Ampl i tude (cm) Remar ks

M 2.54 Domi nant

S 0.75 Secondary

K 0. 68 Mi nor

N 0.61 Mi nor

0] 0.11 Negligihble

The extremely small astronidmi cal) fciohmdli rmandgdéd a
l evel variability is governed primarily by me

3.9.3.4.8 Characteristic Tidal Level s

FiguadeTiddal Har moni c Anal ysi s -lFivte)l croencpoarrde switt

|l evel s reconstructed from the fitted tidal co
regul ar oscillations assocgatlkedt wiittakbhssirogonalm:
| ow amplitude. I n contrasscaltdevabisarivens r & c d
mean | evel t hat are not captured by t-hevéabhrn
vari apilat the siteidal dpmoocaessesdsbysnohnfikowsa)]
| agoon exchange, wind setup, and atmospheric
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Tide Harmonic Analysis Fit
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2025-10-05 2025-10-09 2025-10-13 2025-10-17 2025-10-21 2025-10-25 2025-10-29 2025-11-01 2025-11-05

Fi gufe T3i.dlal Har moni c Anal ysi s

FigurkeTid3ddl Residuals) presents the residual
tidal signal from the observed record. The
departures, with magnitudes sdids,t amefilagdtyi gg e
of meteorological and hydrological forcing. P
l evel setup or inflow events, whil e negative
Fi gulr eR68s ulatls Hafr mloind ¢ Anal ysi s

Residuals

0.20

0.15

0.10

0.05

0.00

-0.05

-0.10

2025-10-05  2025-10-09  2025-10-13 202510-17  2025-10-21  2025-10-25  2025-10-29 2025-11-01 2025-11-05

Fi guR®i 8dall Resi dual s

Toget her, the two fi guegesn darmf igrood estr ma tn gt iwdheé £ r
site, deensd gthhatat er | evels and drainage perfor:i
tidal hydrol ogi cal andatmee eotrimdmgt icddl coxtdn ¢ m

Table 3.6 Principal Ti dal Constituents

OGURagqealTAGc! t1

~ T Al RURRGe¢ G U =tOPM ?2YOGRUcUqUWHY O GY
t JGRT Rel Ue

ETh Al RUBARGe¢ O UMIKTP
bo1d I Ral Ue

Co
pul

u kb xeUGevYdcel W|MKZY
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h xeUc¢l WJGGdRMIZN
t WGRT Rel Uc¢
§ bb Al RUARRGC¢ 0 LU MIONN
I Rel Ucd
§q6 1l H~NALW~ENALWI]MOPM E6cimicrgdl We U1 We
AYGGYUWUqt

The tidal range in this area is extremely sma
approximéateWwWilyen combined with other constitue
on the l®drxdeamof
Observed water | evels exhibit a total vari at.
m relative to the | ocahstdaoonmhni cdhi sacnhdi gat e
setup, wi nd efifndautce,d armdit eaif mfcaolmtorie signi fic
variability than astronomical tides. This beh
Tidal regime classification:
Based on the form number, the site is classitf
and two | ow waters occurring each day.
Characteristic Tidal Levels
Combi ni ndgay hebs3eOr vati ons and the harmonic ana:
at the bridge site are determined as foll ows
Table 3.7 Summary of Characteristic Tidal L
Characteri AbbreviVal u Physical Meani ng

(m)
Hi ghest As HAT 24.5 Highest theoretica
Ti de forcing only
Me an Hi gh MHWS 24. 4 Mean Sea Level + (1
Springs
Me an Hi gh MHWN 24. 4 Mean Sea Level + 1 ¢
Neaps
Mean Sea L MSL (Z 24. 4 Lorgerm mean water

har moni c anal ysi s
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Me an Low ML WN 24. 4 Mean Sea Level 1 ¢
Neaps

Me an Low MLWS 24. 4 Mean Sea Level 1 (I
Springs

Lowest Ast LAT 24. 4 Lowest theoretical
Ti de forcing only

The table presents the characteristic astrono

project site, referenced to the adopted proje
t he -tleornng aver age | agoohne woaaseerl il neev efl o ra ndde ffiomrinmsg
High and Low Water during springs (MHWS and M|
(M ) and solar (S ) constituents act in phase
reducedgded dwhem atnhese constituents partially
The Highest and Lowest Astronomical Tides (HA
bounds of water | evels attributable solely to
HAT and LAT confirms an esttemelThii wedkmbhdal at
are secondary, and that observed and dediadn
processes s-dcihvers irmfilndvawd,] wind setup, at mos

backwater conditions.
Bottom of For m
3.9.3.4.9 Extreme Water Levels and Climate Change

Table 3.8 summarises -tbheeli ndompduoneaeht € Xt oesmedaea
The dominant cont-rndutedn!|-hgoemewatwmemnmf al 60O m

strong influence of <cat chnfefnetc tisn fd uorwisn ga nidntlean
At mospheric pressure effects (0.25 m) represe
systems, while wind setuwi de .-l\eév enr) aacccauarwn tast

sustained strlengl wihnhsses. aAl swance of 0.60 m h
projectedm aeahg mate chengedesegnthef &00f the
components represent a conservative combinat

drivers of extreme water | evels.
Tabl e 3. 8: Exteveimime CWantpeoment s
Component Val ue ( m)
Rai nfrmduced rise 1.60

At mospheric pressure 0.25
Wind setup 0.10
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Selaevel rise (100 yr) 0.60

Table 3.9 showsgeahedessghthnghlWwater | evel (t
combining the extreme components with the m
recommended bridge i2di&ck mllravae  besdiohd gt 8dee

appr oxi mdt &5y md .ab®mDve HWL . This freeboard a
coincidence, wave action, and future variabil
hydraulicall y tefofneaclt iuvned,e ra nbdo tohp eprrae sent condi t

Tabl e 3. 9: Design Hi gh Water Level

Parameter El evation ( m)
H WL 27.05
Recommended deck 27128 . 0

These el evati ons ensur e-t eardmgqopee alfirleietbyoa ud d e
conditions.

3.9.3.4.10 Wind, Wav e, and Current Conditions

The F3IgQUERAS5 Wind Rose)-termusliti sareduthenl ohg:
speed and direction derived from the ERA5 rea
The wind rose shows a strongly di pecetdioonalanwil
the -westbrly quadrant. This directional domin
associated -wastth nohnes osoonu tshy st e m. Most wind occ
speed rangelsyi§$4amps pxi maht ee higher wind speeds
concentrated al-wegt d@rhley salmieg nsnoeuntth. The consi
particularly important for | agoonal emwi +wo mme
i nduceldewal eset up.
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Tabl e 3. 10: Design Wind Parameters
210t RDUWs ROT Wt GUII N = 10X W ot
9YUq! YGaRUNDWI RI DAqRYU EYemdt ql a!

Of fshorWatDeere pWave Cl i mate (Background)

An assessment of the offshore wave -waltiema twea vw
reanal ysis dataset to establish background r
i ndi cat es -ytehaart rtehteur hOOper i od soifgmsihfoirceand e ewa v
approximately 3.0 m, with an asidldcisatcoh dpse ak

"®,o0ffshore a 3.0 m
with a copegaek pwavda@fnmer i od

"ya me s
Not withstanding these offshore conditions, t h
inland from the | agoon inlet, and hydraulic c:
shall ow channel-pmer iAcd ao ceeegpet s weldlesngubst anti al
inl and propagation and exert negligible infl
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conditions at the bridge site are governed pr
| agoon rather than by offshore swell

Fetlcihmi ted Lagoon Wi nd Waves

Lagoonwawendconditions at the Dbridge iMurnke we
Bretschneider ( SMB) met hod, in accordance wi !
Engineering Manual (CEM) . The SMB -eneatdheodd w ast ec
bodies where wave growth is constrained by f
governing parameters for the analysis include
|l ength (F), and mean water depth (h).

water depth
The di mensionless parameters are defined as:

Equat-LdnD{mensionless fetch and depth par amet

Ww=__,0=__
™2 T2
Yo Yo
whefles the gravitational accel erat

Foll owing USAQE (CBMW nRaMMaveko), wave growth s

fetch and depth parameters, defined as functd.i
depth. For the -ypaarsemdt prspjgeadt i,cofch MAQBd m/ s was
with an effective fetch I ength of approxi mate
Evaluation of the resulting di mensionless par
i mited, with shall ow water depth exerting a
interpolation of the CEM dalsi geael & thiaeytesahriaprsk, t aits
period | agqeencwinndti ons at the bridge site ar

hei ght of approximately 0.8 m and a peak wave

Design Wave Parameters at the Bridge Site

Taking into account the ERAS5 wind extreme ane
SMB met hod results, and relevant engineering
adoptgdaXO0@eturn period desda gsni twea vaer e aar asmegtneirf
(H ,design) of 0.8 m and a peak wave period (

Designsignificant waveheight:
"Gs,design =0.8 m
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Design peak wave period:

uxdesl:gnés- S

These values are considered-waepr evamdti dtiionmes afn
conservative for structural and scour design

Linear Wave DispBedsOobi aadd Welasci ty

For scour and foundation design absdssmert ®r [
velocity associated with the adopted design w
pur pose, consistent -Awi ¢ ih WaMssACH]EO rCEEHMe Plairne alrl w
relationship was used to determine the wave
| agoon depth, from which wavelength and wave

Thelinearwavedispersion relationship is givday:
Equation(7-2) Linearwave dispersiomelation
1 2="Q1anh(Q)
where:
1 1 =2“I"Ystheangularfrequency;
1 Qs the wavenumber;
1 i trewaterdepth.
Therelationshipbetweerwavelengtiiand wavenumberQs:

Equation(7-3) Wavelengtiiwavenumberrelationship

Once the wave numbédis obtainedt he max i-medn mermir zont adrreguliarb i t al
waves can be estimated using simplified expressions provided in the CEM, such as:

Equation(7-4) Nearbedwaveorbital velocity (peakvalue)
“ 0
™o, peakd Tsinh(Q)
wheremaybetakenastherepresentativevaveheight(e.g.,’Q). Theroot-mean-square(RMS)
nearbedorbital velocity canbe approximatedccordingly.

le,peak

Yb,rmsa -
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a2
Theseformulationsarebasedon USACE CEM, Part 11 -7, i Wa ¥ e r cwehihipresentdinear
wave theory and nedoed orbital velocity expressions.

Substituting:
§ '0a'Q=0.8m;
1 "Y=45s;
1 =2.5m,

and solvingor 'Qthe neaibedwave orbitaivelocity magnitudetthebridgesiteis obtained.

Yo.rms= 0.47m/s

Using the design significant wave height of C
depth of 2.5 m, the wave number was solved it
wave parameters wer e tbheednzhuosrea! t ®r keisttalmav el @ &
formul ati ond,edt he bpaeaak wedrocity wasmeasigawalr @&t e
(RMS) wvalue for use in scour assessment.

The analysi-sedi BM8somabintalr velocity of appr ox
corresponding to a peak orbital velocity of a
represent aitn ds/iec ede dnveaaare | o0y elamd eret G n peri od ¢
subsequently combined with current velocities
foundati ons.

Observation Overview and Measurement Conditio

Boamounted ADCP (Acoustic Doppler Current Prof
October 2025 (spring tide dmpunt bevwmeesiehd ADE

survey was <carried out i n the aVi wifniftoyuroft rtam
surveyed, designated Line 3 toNH immaei n6 ,a xailsl ogfer
covering the main channel and the adgaselntr e

and to obt aitni dradp rceusrernetnatt ipveer amet er s at the b
suppl emenptoairnyt fADKGPd measur ements near the main

December 2025, with a continuous recondiengadtu
about 20 s, and in conjlewveti obswirtvliatti bhemspramjde
identify flood and ebb-vtisdg&ll phasee.ctAmormng nteh ¢
over shallow shoaktfebtuuse ©b s$hel tombwaedr, wa
tracking, and variations in vessel attitude,
guality checking and are therefore conoicheread
in the main channel (Marem)depth aappdoxisabdbl el
a smal l numbet abédaouitudes. However, -pcooimptar i
ADCP measurements r evealned ostyhs tceumarteinct dmasgenri et pu
the moesangl results being significantly highert
movivregssel ADCP data are not adopted as a gquan
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recommendati ons on design tidal current vel o

t herefore based primarily opoitmte ADG@GR I sneaca
suppl emented by tidal har moniar sanfadrysest maamo |
mo v ivregs s e | ADCP results are used only as qual

outfl ow processes at the site and are not wuse
Measurement Uncertainty and Applicability

|t should be noted ¢tpmatntt AOCPunmr @tcioomd ofast a@pf
does not coverdiaroampltatdea |l s ecrygic | e . The resul
approprianesedscbnsetdai ntadenotfheuvuoreeat ofl mag
of flow direction at the bri-dilgievampisdtaoaoni dg
fl ows-tesmogtusts, and instrument eirmstaltlI &tmeow a
exceesetbaptured within the observatiopowhhdo
ADCP results, this report applies a moderate
and combinesbeidt waivteh omdart alurveboaiysies, i 80t
conservat-bvasedsadesiygn val ues. FuuwdshsealmoA®dC
measurement sswaneer aasftifadvditwewd condi ti ons -sapreeedhi g
subtraction and @atntsi,t vadned-diekmgth ngu dcermr diefcft er enc
compared wiptoh nt henefaisxi e & aveenstsse,l trhees unhotvsi nagr e t r
higmcertainty reference informati on. They ar
diect | vy, but only to qualitatively demonstrate
bridge site.

ADCP Water Speed Time Series

0.20 A

o

=

5]
1

0.10 4

Water speed (m/s)

0.05

Figude Ti.mMe Hi story of Current V
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asured Current Velocity Analysis

verifyvedeelmoADGRHY results obtained on 9 Oc
dal current characteristics at tpei btri ADEP
servations near the main Thb®eoembat 2025 L

cording for approximately 3.7 h with -&ap s amg
tliers an-thi nauptpel y amgr algoi ng for representat
aracteristi csbeats utnhnea rbirzieddg ea ss iftoel |coawns :

ow direction and reversibility:

roughout the observation window, -bbtdet hfwaorwd
ppr oxi2mait)el ywidt h no clear flow reversal obs
is indicates a regime chareasdtdairailzdd olwy dwama kn
havior is consistent with the projectods tid:
dal range), confirming that the tidal compo

ow at the Dbridge site.
|l ocity magnitude:

e Jfpioxed ADCP observations indicate an aver a
maxi mimuli® averaged velocity of about 0. 13E¢
proximately 0.216 m/s. yOuae/ted wlc,i ttyh & | soiwt e nivsg
ow direction stability signifiwesnsdly shurgwesyr.

| ati onshilpeweilt hv awaitaetri on:

ring the observation window, the water | ev
ile the current velocity showed no pronounc
dition to astfrroengoune nccayl cphri odcsedsiwiiehsaims vef f ect s

change fl ows may exert stronger control on

rificati-oassél mARDCRgresul t s:

e moeissel ADCP results from -aAveead@ged whe lcdq
proxi mately 1. 221 .n9% sm/ sp,eaakndval udsow fdilr.e8cti o
th t-pei hi xmdasurements i mnbotChnmagrirt mde far
V ivregs s e | surveyadweaoh cosnds halolnew -swaeveed dsiusbtturra
rors, and the high sensitivityvdosaltt ARQHR er
e consideeetilounguanaitative design purposes
erefore based on t hepositnat iAsDiCiPc arle arsaus telntesn t af,
ctors applietderom aoceuntdi hoy. |l ong
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Speed-weighted Direction Rose (arbitrary units)
OO

270° 90°

180°

FigBr&nrrent Direction Rose Diaf
Design Tidal Current Velocity

The tidal range in this project area is relat
site Is weak. THhpeoisnutp pADee nnteaarsyu rfeinkeendd s ( see ¢
maxi mum MWt e averaged vel ddi tmy si,s wapmr ani matsd
about 0.22 m/ s, and no clear tidal fl ow reve
Considering the |l imited duration of tHHeiovkkner
seutp and enmarcethalnggoot he foll owing conservat

remain on the safe side:
1 Mepaheraged design tidal current
T 4 = 0.20 m/s
1T Neadred design tidal current velo
1 aa= 0.25 m/s
(to be combbeddwawe homleiaral velocity; see Sec:!

The above values represent a conservative amg
considered suffici-@mitveamn asodcalraangipepmcceadl cwindd t

mo v ivregs s e | ADCP results aresisofouseéetienans degiug
retained only for qualitative reference.

Composition of Design Water Level and Referen
The -ylddar return period design high water |l ev
determined as the | inear combination of the f
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Equat-LpnDéS9i gn high water | evel ogf od@®a+ @titnodn H)\
+ ppess + SLR100O

wher e:

A MSI8 Mean Sea Level;

A o ioddestronomical tidal contribution (taken
A gRadmaiffmalulced water | evel rise;

A qovi Bdvi nd setup;

A gpr 8sas mospheriicdypecedswater | evel rise,;

A SLR10sOea | evel ri se -sehowdersegoaoaveéerirfehe 100

The adopted combination approach foll ows the
Coast al Engineering Manual (CEM) for extreme
engineering practice and | PCC guwpiecharnde aormat th

contributors for design purposes.

109%ear Return Period Design High Water Level &

Based on the analyses presented in the preced
A MSL = 24.45 m

A gt i de & 0. DMSIm( MHWS

A qgRain = 1.60 m

A gvind &8 0.10 m

A Press 0. 25 m

A SLR100 = 0.60 m

Substituting thes-@¢)vglieedsinto Equation (9
HWbhoo v3id34. 45 + 0.05 + 1.60 + 0.10 + 0.25 + 0.
Accordingly, thyearcoemmemneperliO®&d design high

HWLygnpigee %2705 m

Recommended Beam Sof fit and Approach Emb a
Considerations Only)
From a hydrol ogi cal perspective, the beam sof
water | evel and an all owance for wave action.
Equat-BdnBéf@m soffit control el evati on
theam = HWMO100 +
wher e:
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A is the design significant wave height:;
Alis a coefficient typically ranging from 0.5
structur al considerations.

For the present project:

A ® = 0.8 m;

A HWL100, bridge & 27.05 m.

Takillnagdl.50, the recommended beam soffit el evat

beam &4 27.05 + 0.40 to 27.05 + 0
hbheam &§22788B5m

This elevation range provides adequate all owa
hydrol ogi cal standpoint. Final values shoul d
requirements, navigatioometeacadesi nfcappttrta

Desi gnBeNdeael ocity and Bed Materi al Conditi ons

The desbhgdh welacci ties adopted in this chapter
ADCP data presented in Chapter 8. A total of

bridge site. After excVYeslsalg atattiat adé exn e dt e
t he -wleetepr transect Line 3, wiidh2wamt eredapnles

and reliabl e dat aesbebt cuonnddeirt | peak i isngt ranse
repreeemnf atdheanmeln ti dal fl ow conditions at t|
The siwaltleowtransects (Line 4 to Line 6), affe
ADCP attitude instability, were deemed unsuit

design. They are retaenieddbobdlyiag ghal ptasene:
outfl ow across the bridge section.

From a geotechnical perspective, particlie siz
4. 50 m indicates that approximately 95% of th
that the bed materi al ierdomowasaeddbgosi énht an
therefore begchassdfcetieasveiobhesi veashed.t han
Quick wundrained triaxial shear tests at corre
an undrained friction angle close to OA (the r
taken as zero). These nriealuleéshicomint s renoth édaitveh
Accordingly, the scour analyses in this chapt
T Design tidal current condi twaotnesr atrrea ndseercitv e
spr-elmly fl ow
1T Bed material -grsaitmedat eah eassi vfei nseoi | (silty
primarily through gradual erosion rather t
T Empirical scour formulas devel oped for san

bound estimates.
177



AROTECH GEOTECIHNICS LABORATORY
PARTICLE SIZE DISTRIBUTION GRAPH

CONTRACT: CONSTRUCTION OF 7TH AXIAL ROAD ( LEKKI PORT DATE: Jan. 2024
ACCESS ROAD)
BOREHOLE/SAMPLE NO: BH 10 - CH 8 + 600 DEPTH: 2.80-3.00m

PARTICLE SIZE DISTRIBUTION CURVE
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Clay Boulders
Fraction Silt Fraction Sand Fraction Gravel Fraction
e
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Figub6r 8i.1 Size Distribution of Mai

FiguiZe Tr.ilaxi al Shear Test Results of
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