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CORPORATE ENVIRONMENTAL POLICY STATEMENT

The Volta River Authority (herein referred to as “the Authority”) is a public power utility and supplies electricity
to industries and mining companies as well as distribution companies in Ghana. The Authority commits to
ensuring continuous improvement of environmental performance that minimizes potential impacts of all its
operations on the environment in accordance with the principles of sustainable development and complying
with national and international environmental protection regulations.

In respect of the above, VRA will;

1. Make environmental considerations a priority in all business planning and decision-making
and comply with relevant national and international environmental protection regulations.
2. Take reasonable steps to mitigate the impact of its actions with regard to the development,

operation and management of its assets.

VRA will thus pursue the following specific objectives:
a. Develop and implement Environmental Management Systems for all its business units to:

i; Assess environmental impact of processes, operations and products.

ii. Focus on pollution prevention and waste reduction.

iil. Ensure compliance with nationalf/international environmental protection regulations.

iv. Set annual environmental targets to ensure continuous improvements.

V. Monitor and report on environmental performance as required to the appropriate
stakeholders.

b. Ensure minimum environmental impact of VRA's projects and take adequate steps to
mitigate any such anticipated adverse impacts as far as is practicable.
C. Promote environmental awareness and individual sense of responsibility among its

employees through print material for distribution, safety meetings, and the corporate website
which will continue to be updated, and provide adequate empowerment and fraining for
personnel to perform environmental jobs satisfactorily.

d. Support research efforts on materials, products, processes and pollution reduction
techniques that are directly related to its operations.

e. Contribute to the development of public policy and programmes that enhance enviranmental
awareness and protection.

f Promote open communication on environmental issues.

g. Undertake projects and programmes in collaboration with relevant agencies to preserve the

Volta Lake resource, and reasonably restore/mitigate ecological imbalance caused by the
creation of the lake.

h. Undertake projects and programmes to mitigate the impact on the livelihood of individuals
and communities displaced or affected by VRA’s developmental projects.

VRA shall design evaluation procedures for all processes that fall under this policy to ensure that these
processes comply. Deficiencies, in the policy or in the evaluation procedure, shall be addressed as required.
Each employee of VRA is charged to exercise his or her responsibility on behalf of VRA to assure that the
intentions of this E% Statement are diligently carried out.
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SUMMARY

1. In line with the Environmental Assesent Regulations, LI 1652 (1999he Volta River Authority
(VRA) in September 2014 obtained an Environmental Permit tstaarta 12MW solar power
plant, comprising of 8MW plant at Kalemé a 4MW plant at Lawra, all in the Upper WE&ggion
of Ghana.Currently, theVRA intends to expand thewmpe ofthe development from 12MW to
35MW, and this is to be achieved through #wuisiton of additional landsat the Kaleo and
Lawra sitego accanmodatethe extra 23MWeapacity.

2. The project which is titted i 3 5 MW Sol ar PowerstRegimg Rrcjte c tUpdie
(hereinafter referred t o edinhtWwephases by utilizing four @) o |
separate sites with total land area of9%79Ha. The breakdown of the developmentaagds and
land sizes to be utilized der theprojed is as shown below:

Name Size (Ha) Phase 1 Phas 2 Total | atitud e Longitude
Kaleo Site 1 10.22 8 MW - 8MW [10°10'2289"N 2°32'107"W
Kaleo Site? 18.39 - 13MW 13MW [10°10'9.91'N 2°32'4.8"W
Kaleo Site 3 10.18 5 MW 2 MW 7MW [10°10'4.91'N 2°324.98"W
Lawra 11.00 4 MW 3MW 7MW 110°66824.01 N 2°8902.18W
Total 49.79 17 MW 18 MW 35MW

Source:fiRequirements for moifications of Phase 1 to accommodate Phase 2 (2018)

3. An associated345kV subtransmssionand wate suppy systens are i be consticted wnder toth
phasesDevelopmentsactivities underPhase 1 will allow for relevant modiations and ease of
installations for those under Phase 2.Constructioal activities for Phase lare expected to
commencdatestby November 2019, and deending on financial closure, that oPhase? is targeted
by June2020. Thus,basedon the timing of finandal closurefor Phase 2congruction may run
concurratly resultingin both phasedeing linkedasa singulamproject

4. An Envirormental Rermit for the 122MW component (i.e8MW Kaleo Site 1 and the 4AMW Lawra
Site under Phse ) has been dhined.There is thereforéhe needo uncertake an environmental
assessment for thequisition of an Environmental Permit to cover thetee 35MW PV power
plants, hence the preparation of tRi®\ Report, which is a requirement under the Environmental
Assessment Regulations, LI 1652 (199Baxd on thesubmission of a Draft EIA Report,dated
March 2019EPA per letterdated July29, 2019 submittktheir review comments and requested that
the issues raised be addressed and incorporatedkimtdeEIA Report

e
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5. A Final EIA Report dated Septenad 2019, has been prepared taddressany predicted
environmental and social issue associated with thetremtiosn and operatio of the A35MW Solar
Power Project: Upper Wetakin intRReangide@tiom the BPA ceyieavc t
comments. The Final EIA Report records the results and corclusions of the environmental
assessme cariied out to determinethe patential impacs (bath adverseand beneficial) of the
solar power poject. The Report provides information ofl aelevant nationahnd interndonal
environmental, social, health, safety and labdaws, poicies, regulations, guidelines@ standats
thatapply to thedevebpment of the projectand how theyare comagied with. It further provides
details of tle biophysical and socieconomicenvironment d the project areaAn Environmental
permit dated December 18, 2019 has been issued for dfecpr

6. There is o involuntary resettlenent associatednder this projeg for both the K Plart and sub-
trangmissionline. VRA acqured tke lands for the PV sitesthroughvoluntary means andrivate
treaties andthe required leases exgted and registeed with the Lands Commisioi.he Water
ResourceCommissionhas assessethat theproject would not negaively impact on community
water needs as rasult of the use ofyroundvaterfor panel cleaning during theperationalphase
All the PV siteserumeratedare degraded and characterized &nual bush firescontinuous
farming, and anmal grazing etc.Due to closeress d the sites to human settlemertupled wth
continuous farming a&tivities and annual kahfire, few wildlife resourcesare idenified at the
projectsites.

7. Key stakeblders corsultedduring the riod includedall landowring Fanilies, generdpopulations
within the LawraandKaleo comnunities, elected represeatives ofLawra and Kaleo communities
as well asthe state agencieswithin the Nalowli-Kaleo District and Lawra Municipal. Public
stakeholder engagements heldJanuary 212 November2017and August 2019 haprovided key socio
cultural information that needs to be addressed during project exectitierstakeholder engagemgim
August2019was aimed aaddressng EPA review comments on the Draft EIA Repdknn Environmaental
& Social Managnent Plan as well as an Environmental Mioring Plan has been prepareo
provide measurem addressin@ssociated pojectimpacts

8. This Non-Technical Summary(NTS) Repot is intended to prade a briefing ér decision makers
and to allowthe geneal realer an appreciatiof the key enviramentalissuesof the A35MW
Solar Paver Project Upper West Regional i®ject Sie and the way they have ba addresseith
the ESIA Report to satisfy the rguirements oftte Ghana EPA ahproject financies. The NTS
Report is a sandalone deumentand information provieédd should belinked © the suite of
doauments for theenvironmetal assessment studyf which the following are also ptar

a. 35MW Solar Power ProjecUpper West Regional Project Sites Final Environmentallmpact
AssessmearReport Septembe019

vi
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b. 35MW Solar Power Prect Phase 1. Ugp West Reginal Projet Sites- Basline Flora and
Faun& Report,August2018

c. 35MW Solar Power ProjecUpper West Regional Project SitesStakeholdelEngagemet Plan
January2020

d. 35MW Solar Power Prect Phase 1. Ugp West Reginal Projet Sites- Land Acquisition &
Resettlemen®lan January 2020
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1 BACKGROUND

As part of its greration epansion projects, the Volta River Authority YRA) ! proposego castruct
and operatea total installed capaity of 35MW of solar mwer plants and asodated electrical
infrastructure within Kaleo and Lawra communities, in the Nalowli-Kaleo District and Lawra
Municipal respeawely, all in the Upper West Regionf @&hana The proje&t is to bedevebpedin two
(2) phases by utilizing four (4) separa sites with a total land areaof 49.79a. Phae 1 and Phase @il
involve theinstallation of 17MN and18MW, respetively. Develgmeris activities under Phasl will
allow for relevant modifications and easkimstallations for those wler Phase 2An assocated 345kV
sub transnssion and water supply dgsnsare to be consicted under botiphasesin the cae of Lawra
and Kaleo Site 3, modificationsin network connetons needed to allow easy installatiof the solar
capacityunderPhase Il would be praded unde the Phase Project.The development Wiproceed on a
turnkey engineeringprocurement and ostruction bas. Desgn fecifications to be followed during
corstruction are to be in line with bothe Ghana Building Code, 28 as well as intertianal sandards
such & the British Standards

VRA submitted aDraft EIA Report for the 35MW Solar Poweroject, dated March@9 to the EPA
for review. The EPA per lettelatedJuly 29, 2019 submitted thaieview commentsnd requested that
the isses raised be addressedd incorporated in # Final EIA Report for the issuance of the
constructionaEnvironmental Permit. The Final EIA Report(September 20)9recordsthe results and
corclusiors of the environmentalassesment cariied out to determne the potential impads (both
adverseand beneficial) of the A35MW Solar Paver Project Upper West Regional Roject Sites,
taking into consideration the EPA reviewomments. This Non-TechnicalSummaryRepot is a stand
alore daument ands intendel to provide a briefing for ecision makers and tallow thegeneal realer
an appreciatiorof the key environmeat issues of the progt and theway they have been ddessedn
the BA Reportto satisfy the requirements of the &t EPA angrojectfinanciers.

1 Details of VRAcan be accessed s webdgte www.vra.com

e
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2 THE NEED FOR PROJECT DEVELOPMENT

In line with the National Rengable Erergy Act, 2011 (Act 83), VRA in February 2010 adoptedh
Renewabt Enegy (RE) Policy in orderto developand operate RE plants in an efficient, co$fieetive
and enviromenally sustainable manneifo adieve thepurposeset out in the Corporate RE Policy,
VRA formulatedthe Renewable Bergy Devdopment Progamme (REDP) The VRA REDP set a5-10
year® riRwabe generation capaty target, taking cogriance otthe locaé and exportdemand and the
system castaints and is beigrdled out in two (2) phases as®wn inTable 2-1.

Table 2-1: VRA Renevable Energy Devepment Pogramme

REDP | Solar Pwer Project Wind Power fPoject

Phase 1 a. 2.5 MW Navrongo Sobr Power a. 76 MW Wind PowelProjed -1 (Anloga, Srgbe
Plant n theKassena Nankanaagt Anyarui in Volta Regon)
District of the Upper East Rjon b. 76.5MW WindPower Project-2 (Wokumagbe
and he phnt has beeapeatond and Goi in Greater Accra Region)
since May 20B.

Feasibilty Study, including EIA, for WPP1 and

WPP2 are ongoing and are »pected to be

b.17MW (8MW and MW in Kaleo, | conpleted by close ofJune 2018.
AMW Lawrd in the Upper Wes

Region. Feasibility Study, includng
this EIA and proaurementof EPC
Contrad is orgoing.

Phase | 200MW Solar Power prgect to be built | 200MW Wind Powe Prgect, andwind
in different phasesncluding the measurementscomgetedatfour (4)sites.
following:

a. 18MW (13MW and 2MW inKaleo,
3MW Lawra)in the UppeiVest
Regon. Feaibility Study, including
this EIA is orgoing.

b. 4A0MW Bongo ®lar Power Projet:
Feasibilty Study,including EIA, is
ongoing.

Source:AScoping Ryport for 40MW Bongo $lar Powea Project, 2018

VRA in May 2013 commenced theperaton of a 25MW Solar PV plant in Navrongo, ithe Upper
East Region of GhanaThe developmendf thel7MW and18MW Solar PV capaciy in the Upper West
Regionof Ghanaknown asthe i35MW Solar Power Project Upper West RegionaProject Site® is
pat of the straegy to attain thesettarges for Phasel andPhese 2 ofthe REDP.

e
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3 POLICY, LEGISLATI VE & ADMINISTRATI VE REQUIREM ENTS

It is a requirement to rpvide an overview fo all national legitation and international
conventimsfQuidelines that my inform the environmetal assessmenprocessto ensure that th
proposed project mexthe highest pssible standardsf ESIA ard the subsquent management policies.
Subseqantly, the relevant policie, legisléive and administrativeframework, inclding VR A G s
Corporate Poliaes, that must be considered for the sasfi¢ implementation athis projecthave been
gatheredand how they applydiscussed as part of this enviroental asesssment reporKey national
legislation, regulatiamandguidelines of redvance @ the envisage project and this ESIA reporelates

to that of EnvironmentalProtection, Ocapational Health& Safety, Foad Traffc Safety, Labour &
Other Social Responslity, Property Aquisition & Compensation, Land & Wer Resource Protectign
Biodiversity & Resotce Protectiorand Climate Change & Vulnerabilities

The govenmental bodiesn Ghana that Wi be diredly respomsible for overseeing the project at all
stages are the Ministry of Energy, the Energy Commissianthe Public Utilities and Regulatory
Commssion theVolta River Authority the Northern Electricity Disfbution Companyand theGhana
Grid Company The legal framework within which these institutionsxist and their r@s in the
administation of the popcsedsolar pojectare exphinedin the ESIA Report.

The prgectis partly financeal by the KW Groupthrough anon-lending AgreemenbaeweenVRA and
the Governmenbf Ghana.Thus,in additionto thenational lawsthe proposedolar powerproject has
also committedto align as faras possible with the raqements of iternational financiersGenerally
KfW basesproject assessmendn the regulatbns that apply in theountry inwhich the project iso be
implemented These reglationrs must be consigté with interrational envirormental, social, health,
safety and labour standardBhus, international safegrds such as those of thWgorld Bank Groyp,
including Intenational Finance CompanyOrganisabn for Economic Corporation 8Development
(OECD), European Developrent Finane Inditutions (EDFI) as wellas the Equator Principles that
di ct a tpmacticédframsah environmental ahsocal impactperspective are dirted briefly along
with guidelines developed by the internat@rcommunity.

All relevant nationaland inernatioral environmental, sociahealth, safety and labolaws, poicies,
regulatiors, guidelines and standardhatapply tothe developmenof the project will be applied as
required.

e
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4 KEY PROJECT FEATURES

4.1 Project Overview

The i35MW Sdar Powe Projed PhaseUpper Wes Redgonal Project St e $s do be developedin two
phasesand utilsing four (4) sites within Kdeo and Lawra communities The breakdown of the
developmatal phases and lad szeswith geograhic coordinateso be utilizedunderthe 35MW solar
power projectis shown in Table4-1.

Table4-1: Breakdavn of 35MW Sdar Power Projecin the UoperWest Region

Size Phase 1 | Phae?2 Total [Latitude Longitude
Name (Ha) (MW) (MW) (MW)
KaleoSite 1| 10.22 8 0 8 10°10'22.8"N 2°32'107"W
Kaleo Site2 [ 18.39 0 13 13 10°10'2.91'N 2°32'498"W
KaleoSite 3| 10.18 5 2 7 10°10'49.91"N 2°32'4.98"W
Lawra 11.00 4 3 7 10°66824.01 N 2°8932.18W
Totd 49.79 17 18 35

The locaion of projed districts within the Upper WesRegion in the contd of Ghanathe Site Plars as

well as Googe Maps of the Kaleo and LawraPV Sites are provided in Aperdix 2. An assaiated

34.%V subtransmssionand wate supply systens are tobe constucted under bth phasesin the case
of Lawraand KaledSite 3, modifcationsin networkconnectionsiealed b allow eay installation of the
Phasell Solar Capacity wuld be providedunderthe Phase Project Feasiliity studiesfor the pamed

17MW componentfor the Phae 1 Developmenthas ben completed whilst that for he addtional

18MW underPhase is sill underway.

Tractebel Engineering (formerlyahmeyer Internatioal GmbH) as theOw n e Engjiseer fo the project
is responible for site verifications, design, spécation andall technicalaspects of the tender and
contracing as well as working aspecialistenvironmental advisorsThe servicesalso cover the
supevision of the whte consruction pocess and commigsiing The procurement of an EPC
Contractor Elecnor SA of Spinwas complead in June 201@nd constrational activitiescommenced
in November 2@09. The Lawa Site is expected to tak/ months to comete whilst that ofKaleo will
take 5 monthsDesgn ecificatins to be followed duringonrstruction are to be in line with bothe
Ghana Building Code, (8 as well as internationalastdards such as the British Standards

Depending onfte iming of financial closure, projéconstruction for both phas at the various sites
may run concuently to achieve the total of th&BW PV power plantsThe conguctionschedule has
beencreated accordingo FIDIC contractstandardsindis deemedsuitable for both projectdt must be
noted however, that thcorstruction time of his type of projets is largely based on the logistisd the
manpower of the EPCoatracta. During operatios andmaintenance hie responsibility is going to be
taken over by a dedicated VRFReam

e
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4.2 Kaleo Sobr Power Project

The projet siteis located onthe eatern sice of the Kaleo township within the Nadowi-Kaeo Dstrict,
formerly known as tle Nadowli District. The terrdn of the three(3) project sites aremastly flat with a
slight slge towads south. They are retangular shapmkwhich is regarded as sitalde for PV instdlation.
However, it reedsto be adquately prepared forsome pat. Kaleo is an attractivesite for PV
developmentdue toits direct acces i the dstribution grid andhe fla terain surface.Parts of te aea
were prevously usedasfarmland but has now beerurn into fallow land Specifically, some tall treg
comprisng mosty of Dadawa, SheanuRRed Flowered Silk cotton Nim Trees as wll as shrub
vegetationand pcks at few spetike locations willhave tobe removd. This indicatestha ramning the
foundatiors of the support sticture wil be possibleThe only significantconstraint which needs to be
consideedfor the fuure operation igshe antigpation of tie growing of thetown and farns toward the
PV area. Casequatly, safetymarginsclose to property drders are essential honly for safety reasns
but also to aval any energy production lass from fiacdws (smallhouses, pylonstc.). Thee is a
footpah at the Northof the siteused by @ellers from the town to arive at their farms It is
recommendedo reestabish this existing footpath as keepng them would certainly prevent any
conflicts.

Within the projet vicinity across he mainroad ofKaleo Site 1 are the #eo DA Nursery and Bmary
schools, ad the Chuch of Reniecost.One key histaical resourcein Kaleois the burial grounaf the
Late Hon. Jatoe Keo, who died on June 6, 189This #te is about500 m to theKaleo Site 1 The Lae
Hon. Jatoe Kaleo wasene of the leading Ganaan politicians who led Giana irtio independence The
Kaleo Police Station andhe Ahmadiya MissiorHospital are both locatedlose to the western side of
the Kale Ste 2. Thee are 2 Fuhni nonadic setiemens, ongust outside th&aleo Ste 2 and theother
located wihin the ste, ma@ yp of 2 hamles. Discussions with the landowner indicatesk Fulanisvas
contracted byim to look after his cattle and the landowner himself (upon redyegRA) will oversee
and provide for the adequate resettlement tdhear equivalent plot on his property them.

Theneighbouring features around tinemediate impactf the projectareaand their coordinatess well
as distances from the projesitesare shown irmmable4-2 Table4-2 and a satellite view shown Figure
4-1. SeeAppendk 3 for site pictures ohe KaleoSola Powe Project

Table4-2: Sersitive Infrastucture Gose to Kaleo PV Site

Distances (km
Name of Infrastructure/facilities Latitude Longitude Site 1 Site 2 Site 3
Kaleo Police Station 10° 9'5628"N 2°32'2491"W 1.1 0.48 1.76
Ahmadiya Mission Hospial 10°10'10.81"N 2°32'3027"W 0.96 0.72 1.42
KaleoR/C Primary 10°10'19.27"N 2°3232.54"W 0.96 0.93 1.26
Kaleo DA Nursery 10°102762"N 2°32'2089"W 0.62 0.93 0.84
Kaleo DA PrimarySchool 10°10'35.8"N 2°325.12"W 0.42 1.12 0.43
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Distances (km

Name of Infrastructure/facilities Latitude Longitude Site 1 Site 2 Site 3
Burial Site of LateHon. Atoe Kaleo 10°10'27.10"N 2°32'21.66"W 0.64 0.92 0.87
Church of Rntecost 10°10'34.2"N 2°3215.65"W 056 1.1 0.59
Fulani Settlement 1 10°9'54.26"N 2°32'10.14"W 0.92 0.17 1.72
Fulani Settement 2 10° 958.61"N 2°32'18.41"W 092 0.28 1.63
Emmanel Worldwide Synagoge 10°10'46.92"N 2°328.53"W 0.77 1.46 0.14
Kaleo Community Dam 10°10'53.74N 2°32'32.19"W 1.35 1.8 0.83
Kaleo Site 1 10°10'22.8"N 2°321.07'W - 0.76 0.84
Kaleo Site 2(for future expansio
project) 10°9'5970"N 2°32'9.83"W 0.76 - 1.55
KaleoSite 3 10°10'49.91"N 2°324.98"W 0.84 1.55 -

4.3 Lawra Solar Power Plant

The poject siteis located onthe north of the Lawratownship within the Lawra Municipal. The Lawra
PV Site hasan aeafor installaton of 6.13 lectares There are © setlement on this ge, and the &ndis

largdy fallow with shrubs andicacia and Sheamnbeing the mostiominant trees.Theland is alsoused

for farming o annual crops aml legumes asvell asanima grazng. The terran is not corpletely flat

showingsmadl bumpsand slight shpe deserding towards MNrth with 2.53% in average The slope
needs to be considedin thedesign byadustment of the ow to rov spacing. The neighbouing features
close tothe Lawa PV sitesandtheir coordinatesind distancesare shown m Table4-3 ard a sitellite

view shownin Figure 4-2. See Appendix 3 for site pictuesof theLawraSolarPowerProject

Table4-3: Neighbouring Infragructure Within thdmmediate ImpactArea of theLawraPV Site

Name Latitude Longitude Distance fom Solar Site
Black Volta 10°40'9.79"N | 2°54'41.68"W 1.50 km
Foresty Commission Levra Office | 10°39'13.7"N | 2°53'2255"W 1.80 km
Forest Reserve 10°39'16.02"N| 2°53'27.82"W 1.64 km

Thereis an urérredroad located orhe sauthern end of theite that ledsto the Bladk Volta. The Black
Volta serves ashe cemarcain betwee Ghara and Bukina Fa®s. The water body alssenes asa
recreaibnal facilty during public holidays for theyouth of Lawra. Jug by the side ofttis road, but
outside tle project aeg is a treeshrire, mmprisingof Ebony / NimTree, known asthe Kullonuo
Shrine bebnging b the Nuc-ire (wrongly spel as Bayoyie in the previousEIA Repory Famiy in
Lawra The sie was acquedin sucha way to avoid the sihme, however, its nearness to therpject site

is a recig for future corifct with the shrineowners and will be advisabl® rdocate tlem as @rt of
projectimplemenation The relative location of thetree shrine with reget to the Lawra Solar Power
project sitas show in Figure4-3.
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35MW Solar Power Project: <, Legend
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Figure4-1: Locaion Mapshowirg relation betweeiKaleoPV Plans and neighbourig Fedures
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35MW Solar Power Project:
Upper West Region
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Figure4-2: Locaion Map showirg relaion between Lawr#&V Plan andneghbouring Feaures
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Discussions with the shrirevnershoweverrevealed theneed for theshrineto co-exist with the sar
powerprojectand this is to be achiead by theinstallation ofa chain linked fenced with access gate
be kept under lockp avoid encroachent by pedestrians. The shrine owwiill thereforehavedirect
access to the shrins and when requireaf the recessaryituals and this willhot hare any impact on
the poject. A Consent Sheetasformally executed between the shrine owners and RA Yeam on
August 29, 2018

Approximately0.5Km of he assoeted 34.5KVtransmissia line for the Lawra N projea will traverse
through the Lawa Forest Reserve, whicls locatedabout 15 km at thesouh eastern side of theqect,
on the est of he LawraHamile N12 Highway. The reserve is &ropical savannahwoodlandcoveing

127 ha vith 40 ha convertednto plantationsand the remaining 87 ha piected. Thus approximatg

0.004% of the reserve W be affected by the projet Within the eserve are¢he officesof the Lawra
Forestry Commissn, strategcally located b ensirea 24/7 sweillance.

4.4 Facilitiesat PV Sites

Fecilities at the PV Siteshall include the modile invertor set upsspae parts store, man house,water
supply ystem, main distbution room,meteorologcal station fire-fi ghting system, wadewatercollection

internal ads andparking space andfencing. Project fcilities shall largely beobtainedfrom Germanor

Canadan manufadurers thusreducingthe numberof mandacturersand assuring dst qually and after
servie supportA summay of the configurations for the Kaleo andLawraPV Plants is providedin Table

4-4,

Table4-4: Module Inverter Setup for Kaleo andLawra PV Plants

Parameter Unit _ Ka,l o _ Lawra
Sitel | Site2 [ Site 3

Orientation Degree 12°, peréct South 12°, perfect Solt
Module power Wp 330 330 330 330
Type of modile - Poly [ Poly Poly Poly
Modulesin String - 20 20 20 20
Total Modules - 24,320| 39,520| 21,280 21,280
Nominal AC inverter power kw 25 25 25 25
Number of invertes per aray - 38 38 38 38
No. of total invaters - 304 494 266 266
No. of arrays with lransformer edt - 8 13 7 7
Total Pek Power (DC) kWp 8,026| 13,042 7,02 7,022
PDC/AC ratio - 1.056| 1.056( 1.0% 1.056

The kasiccivil desigrs forthe Lawraand Kaleo PVSitesanda write up of thenecessarfacilities to be
provided for execution of operaion and manteranceof the PV Plaits are disussedn detail in theEIA
Report The civil layous for thetwo sitesareshown inAppendix 2.
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4.5 Network Connection
The ewisaged connectionof these utility scale PV power plants based o decentralied inverter

configuration ©ncept is sta&d to be & the 345 kV level. Relevan aspects forthe grd connectionat

34.5 kV leve of the PV Power Platswith a nominalpower feedcapaity of the PV powerplantshave
beenanalysé. The general layous of the mediumvoltageinterconnetion transmisionlinesare shown
in Figure 4-4 andFigure 4-5. In the @se of the Lawra PVplant, thenetwork connetion will comgiseof

the cevdopmentof a 45 km ovehead line gstemintegrded into the existirg 34.5 K/ main corridarsd
line & Lawraas aTeeoff connection. The ewvisagedpoint of connectiorns locaed close to the Lawrai

Nadowli road south east ofLawra tavn at Pole No. XLN 0255. The substaton to be built at Lawraas
part of the irst phase would hassome minor nodificationsto acept an additond 3 MWp capacity
This includes fencing othe addiional land andupgradingthe evacuabn andcommunicationtontrd

facilities fora totalstation capaity of 7MWp.

For the Kaleo PV Plantsbasel on preliminary analyss about altenative points of connection (T-Off

Comectian), the most faourale optian based on techrical as wél as monibring issuesis the drect
conrection to théVa GRIDCo Subsation. Thisis based o the understandindhtit a wayleave arrying

two lines requires lessground areathantwo-way leaveseach arrying one lire. Thus, for the Kaleo

Sites,andasstaed in theresponstre technicalproposd, anapproximagly 12.5km ovehead linesystem
outgong from Kaleo PV gbdation to the 34.%V busbar of he Wa GRDCo Sibgation will be
developed In order toallow ease ofhe eyansionof Phase | from 12 to17MW and Phase?, the gemra

intercanection corcept is toextend he KakoWa MW line to KaleoSite 3 and for eachits to
aggregaa the PV arrays tlmough a 3.5kV bus b the MV line Thetransmision ne is also itendedto

be upgradedfrom 23MVA to 30MVA. The Kaleo Site 2 Cgadty of 13MW would haw a complee

Contrd Room and Subtation for evacuation via the KaleeWa MV line. Ther is analreag an
exiging trench under WA Air Strip and theprojed intendsto use thattunnel to lay down the
undergounrd cable There shalbe no civil works, suchasthe use of piperammirg machineregarding to
this part of the inteonnectionline, however, VRA slall ergag the GhanaCivil Aviation Authority

prior to thecommencemeruaf works

Deperding on the type ofinesand their eledrical charaderisics to be apgied for the gridconnectian of
the PV Pants, the &peded peak values for eledtal losses range betan 1.8% (AAAC 100 mm?2)and
1.4% (AAAC 150 nm?). In comprison with theline Type AAAC 100 mmz, thamplementaton of the
networlkd sonnecton with the overhead linetype AAAC 150 mmz can redge the eleatical losses for
the transmision of power from thd?V plants by appgox. 20% (pe&k value oflosss), therefoe the
interconredion lines of the envisagePV Plants are ecdommendedo be reaizedwith the overhead line
Type AAAC-150 mm?
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Kaleo PV Power Plant MV Over Head Interconnection Line =% Kaleo PV Power Plant MV Over Head Interconnection Line
# KALEO Site
¥ WA SUBSTATION

,__I(_aleo PV Plant

35MW Proposed Solar
Power Project: Upper West
Region

-

‘WasSubstatioh

Figure 4-4: Geneadl layout of KaleoPV Medium Voltage Overhea@iransmission Line
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Lawra PV Power Plant MV Over Head Line & Lawra PV Power Plant
- € Lawra PV Power Plant MV Over Head Interconnection Line

-

35MW Proposed Solar
Power Project: Upper West
Region

Figure 4-5: Geneal layout ofLawra PV Medium Voltagevertead Transmissioriine
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4.6 Land Acquisition & Compensation

The projectis to be @hievedby utilizing atotal land area of 44.92 Ha at threeclosely #ted aress at
Kaleo (10.22Ha, 18.39 Ha, ard 10.18 Ha) aswell as6.13 Ha at Lawra VRA has use in-house
expetise for theland surveyng and pll aiing of theidentified sitesThe proposedPV sitesare used
for agricultural purposesnd there areno resicential facilities on it, gpait from the Kaleo Site 2
where 2 Fulan nomalic sttlementsare settled in2 hamlets Discussionswith the landowners
indicate tlat the settlershave beercontrated by the landowner to look after his cattle and the
landowner himself (upon request by VRA) will oversee pravidefor the adeqate resettlement to
another equivalent plot on his property for theBtrategiesfor acquisiton was in line with the
requrements of the VRA Land & ResettlementPolicy Framework and involved extensive
conslltatiors with the land-owning familiesthat gave VRA opporunity to be @onveasantwith the
landtenure systems andrranggments wthin theareas as wi as toidentify right pesons b dea
with. The first consttation took placein 2010. Within the contet of the commnunity engagemaents,
the nature of thergect, its immct, he pocess bland aqusition andconsequentiatompensdbn
materswere eyplained n detail. Further consultatons were al® heldwith the stateland agegies
both at the national level ard at the Regond Level (Upper West Regign These includd_and
Valuaion Division, Surwey and Mappng Division aml Public and Vested lands Management
Division of LandsCommission

VRA acquired the lands for the PV sitésdugh voluntary means and private treaties anctber
there is no invluntary acquisition associated under this project. Compensation was assessged base
on an ar mos | engttmarkei valwes within tbennsighlmourhoaduln acteah sense
the final value of amount payable for the land is egatiated sum. In linevith established
procedures, compensation have been paid in full to the land®doreboth the lands and economic
crops.VRA negotiated with the Landwning families and obtainedelases from them. A term of
fifty (50) years each wagrantedIn order toestablish a cordial and continuous relationship between
the Landowners (Lessorand VRA (Acquiring Agency- Lessee), pamis also negotiated on the
annual ground rent payable by VRaside the cost of thadconsideration. This aangement is to
accordthe landowners some level of rights within the-y€ar term. The ground rent islgect to
review every 5 years till thedse expires in 31st December 206&yment receipts for ¢hlands are
available and for the purposes of anoitynthe names of theandowners have been coded as shown
in Table4-5. Following payment o&ll customary andtatutoryrites, acceskasbeengiven to enable
VRA cary out its activities
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Table4-5: Compensation Payments

Landowner PV Site Amount Paid GH¢
Land Economic Treeg Total
Landowner 1 | Lawra 32,160.00Q 1,436.94 33,596.94
Landowner 2 | Lawra 112,320,00 4,300.00 116,620.0C
Landowner 3 | Kaleo 221,408.0C 10,250.69 231,658.6¢
Landowner 4 | Kaleo 399872.00 36,551.21 436,423.21
GRAND TOTAL 818,298.84

Currently there is no law or legislaion governing te length of Right of Way (RoW) for 34.5 kV
trarsmisson line. The 34.5 kV sub-transmission lineswill, in principle, be constucted in he

wayleavezones of the exsting roadsand traasmisson routes Thus, for the sb-transmssion line

route, trere wouldnot be he nedfor any RoW acquisition witlthe assoiated resttlementand or

compensationlt is notedtha abou 0.5Km section of this new lineshdl traverse though the lawra
Station Foreg Re®rve Common treespecis in the reseve include Khaya ne@lenss, Tedona

grandis and Anogeissusitcarpus Impactedireesto be affeded and comperaed for in theLawra

ForestResenre hawe sofar been accessedanddetals outlined inthe reevant setion of the Report

A LandAcquisition& ResettlemenPlanfor then 3 5 MW Sol ar Power Project:
Pr oj e c,tlandaiy RO2Ghas been prepareabs part of the pregt suite ofdocumentdo guide
compensatiofssues

4.7 Acquisition of Permits & Licensing
The necssary statubry permits and licensethat must be acquired fohe constructio and
operational/maitenane phases of the solar power project areolsvs:

EnvironmentalConstuction/OperationaPermits from the EPA

Siting Permitfrom EnergyCommission

Congruction Permitfrom Energy Cominssion

Building Permis from Lawra Municpal & Nadowli-Kaleo District Assemblies
Water Use Permirom the WateResource Commission

Fire Permt from the Ghana N#onal Fire Sevice

g. Generation &lectricity Wholesale 8pply Licence from Energy Commission

~0o o0 o

VRA hasconsequentlyembarled on relevanadivities to ensurall required permits have been
obtainedand has egaged dlthe state agenciesvolved to discuss odalities Currently, kgl
approvals and perits suchasthe Siting andConstructioal Permts from the EnergyCommission
as well asthe Environmental Penit from the EnvironmentaProtection Agency have leen
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acqured® VRA acquiredthe Building Rermits for the Lawra and Kaleo $ar Power Sites from
Lawra MunicipalandNadowli-Kaleo District Assmbliesrespectivelyin October2017and hese
are available irthe Fnal ESIA Reportlt mustbe noted thiaexcep for the Building Permit, #
the dovementimed permits are to b@wctinuausly renewed durinthelifetime o the project.

4.8 General Developmert Activities

VRA is the responsibl®r gani zati on of t h e Preparatipns oft poogect i mp |
conept degyn, project specifidgon and final design documentations have beempleted by
Lahmeyer Internatbond (now Tractabel Bgineerng). Procurement of EPC Contractavas
compldged in June 2019and in August 2019, the coattor, Eécnor SA of Spain as fornally
introduced to thé.ocal Government and raditional Headsis wel as the landownelis Lawra and
Kaleo.All preconstuaction ativities will be completed before the actwainstruction works begin
This includes, but not limited to the acquisitiof the EnvironmentalConstuctional Permitfrom
the EPAto cover the entire 3MW developmentas well as lie Construgional pemit from the
Energy Commission for the 17MW Phaséelvelopment facility. The Castructional permit from
the Energy Commissiorof the18MW Phase 2acility will be requested for when financial close is
achieved.

Initial site works wll comprisesite cleaance. he main works wold follow a straighforward
sequence begning with excavation for strutwral foundatons and structural del@ment.Key
activities unde theprgectare as fows:

a) Design,installation and sitdesting of R/ array, support strcture, @nnedion boxes, [T & AC
disconnectsfuses,inverters, gounding,surge protection, etcand a contol structure / building
to house inverters, meteandcontrol & communicatio devices.

b) Indtallation, &ection, sie testing ad commissoning of more thanone set up transfrmerwith
capacitybetweer0.7 to 1.25MVA.

c) Supmly, installation, sitdesting ad conmissioning of outdoo84.5kV circuit breakes, 345kV
disoonnet switches, 34.5kV busverks, 34.5kVfeeder egipment compte groundng, contol
pane] metring, etc.

d) Bringing into servicePV power plants ana@rganizng the worksto minimize the powersuppy
interruptions tolte 34.5 kV network ithe aea.

e) Fencing ard graveling of the PVplant enclaes.

f)  Supplyand installdion of 345 kV tubular steepole subtransmision lineto intercainect wth
the nearst pointon the existing distribtion netwaok.

2 See AppendiA for the Constuctional andEnvironmentaPermits
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g) Civil works associat with the above workscluding equpmentplinthsand foundatiors, etc.

The final stagss would bethe installation of he PV egipment followed by landscaing,
commssionirg activities and the landwer period.VRA is the responble organization of e
pr o] e c terdentatio. rRpgparatons of project concept design, project speification and final
desgn documetations hae beencompleted byOwnes Engineerlahmeyer Intenational (now
Tractebel Engineering. Procurement of H’C ntractor has also lkeen completed. A
preconsgruction activities will be ompleted befoe the actual onstuction works begin. This
includes, ba not limited to he acquisition of the mvironmental Permitto cover the 35MW
development

Depending on the timing of financial clo®, project construicn for both phases at the various
sites may run concurrdptto echieve the dtd of the 35MW PV power plaats. Constructional
activities for Phase 1 are expectedcommenceentatively in NovembeR019, and depending on
financial cbsure, that of Phasei® targeted bylune »20.As at now, the Commercial Opeat
Date (COD)is yet to be fixed, howeer, the total period from the notice to proceed / advance
paymei to the commissioning phase for each PV site is estimated to bel&boonthsfor Kaleo
ard 7 months for Lawra for Phaseflirther, the issuances of Prowisal Accepanc of Certificate
for the P/ Plants are also expected to be completed by closaeofifteenth (15) monthThe
construction schedule has been createdrdaty to FIDIC contret standardsand is deemed
suitalle for both projectsit must benoted howeve that tre construabn time of this type of
projects is largely based on the logistand the manpower of the EPC contractor.

The programme for the stthansmission line wds is critical to the optimum timg for the project
and it will be essentialo have this infrasticture in place prior to completion and commissioning of
the sulstation.The project schedules supplied by the Contractor shall be lsedRA to monitor
the overall progress of the Work. h& poject schedules shall fullyntegrate dsign, procurement,
manufactue, erection and commissioning activities. Key evengdl $fe clearly identified on all
project scheduleand be integrated o the program logic.

4.9 Financing Details

The VRA, asProject Executing Agecy, is expeted to provide funding for the poject A loan
facility from KfW Groupis to be use to partly finance the Phasel of theproject (17MW), through
an onlending AgreemenbetweenVRA and the Governmentof Ghana which hassince been
executedDiscussions a ongoingfor the financingdetals forremaining 18MW under thehase 2
component
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4.10 Conceptual Decommissioning& Dismantling Plan

Eachof the solar power projésshal typically have a lié expectancof 20 to 25years. The arrent

trend inthe solar engy industryhas been to replacer "re-power" older solar engy projects by
upgradng older egipment with more efficienfPV plants ad ancillary equipment. &ivever,if not

upgraded the WV plants wll be decommisioned. Thesolar power fadity decommisioning proess
shall be initiatd upon he termination of théeases with the lanamers. VRA o the project owners
at the time agred¢o meet with the landowneorior to the lease expiran date toensure that #n

owners pediorm its obligaions to remoe its propety and restore the pmises. Removal of
machinery,equipment, PV Modulémverters ad al other materials retad to the poject is to be
completedwithin one year of decommissiing. Thus within twelve (12) montk of initiating the

decommisgning, therelevant project comgnents vll have been removefilom the leased land.

The decomnssioning processes woultbe undetakenin accedance wih envionmenthlaws and
standads i place at the time of demmissiorng. Prior b anydecommissiomg d the PVProject,
the Ghaa BPA will be notified, and an asessment will be caed out to iéntify any potential
envimnmentalimpacts thatneed tobe addresed ad mitigated h the de@mmissioning proces#t
the end ofthe decomnssioning exercise,the EPA will be invited to cary out a st
decommissioning asssment to establistompliance wih dl regulatory requirerents andssie a
cerificate  that dfect.

4.11 Consideration of Alternatives

Feasibility stutes regardig the progct kesic design, atwak connetion assessmentnd field
surveys were done whiclhas helped the Envinmental Assesmernt to present alternates in
compaative form, definng thedifferencesbetweeneachalternative and providing alear basidor
choice amongoptions by tle deision make and the publi. Some & the information usedo
compare the altestives is baed pon the design of thealternaive and somebased upo the
ervironmental, social,andecoromic effects of implemeing each dkernative.

Alternativesconsderedin theEIA Reportwereas bllows:
T ANo Develeaprnmeondt S
1 Alternative fuel, considering thermal arfd/dropower generaton options inclduing the
ongoing4d8MW Pwalugu Multipurpose Dan

9 Site Selection usingthe geographical situatiomnd meteorolagal conditions which formedthe
basis fo sdectingthe stes inNorthernGhana

1 PV Module Technology Qpns, includng module tehndogy, inverter concpt and mountig
system and setted compmpnents suile for the project conditions

1 Selection of Optiral Line Roué
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A degription of the altenative anlysis for the tansmissn line routingto verify the routig
throughthe Lawra Foest Reserves provided below.

4.11.1 Selection of Optimal Lhe Rouein the Lawra Fores Reserve

Figure 4-6 providesa diagranmatic inpression 6 thetwo (2) line routes considerednd shows the
route that ha been propsed,indicated as a celine. As shownthe most obvous raite, shown as
the blwe line, will have beera straight routeof abait 394 km from the Lawra Solar Power Prgect
(Al) to tie into atransforner near the Lawra Secondary Schabd P10 However, due to sccio-
economic impd becaus of the pesence othe Lawa communiy, farmlards, the Lawra Brest
Resrve and footha field within the cairse of ths line rute whch would have alsoadded
additiond cost during the constructipthere was the needd divert the line andd utilise the rightof
way of the exiging LawraHamile N12 Highway. Thus, the mposed line routevhich is atotal of
4.22m, comnencesfrom theSola PowerSite at Althrough Plto P3 using the right of way dfie
westen side ofLawraHamile N12 Highway

The proposedline crosses té roadto the eastern sidat P4 to P4A with abaut 0.5Km passing
throughpartof the Lawra ForestReseve but nea the existng road. Itagaincrosses the existing road
at the Helih Assigance Trainhg Stool and Lawra Enlgsh and Aabic Schel using theright of
way corridor of be road to P5 and P&ven though it psses thoughthe Lawra Forest Reerve, the
trangnisson line route will still be within the right of way of the & corridr. Furthernore, the
Line Route hado be diertedto the easternide, where the Forest reser is because thevesem
sideof the badis encrached on ty the presece d existing structures(Buildings). At P6, the Line
Route passes through thvestern gle of the istingtarred road though the bwnship ad crosses to
thewestern sidetaP7 andP8to P10using the ight of way corrdor ofthe oad avoidng the Lawa
Secordary S¢ool, to tieinto the tansformer

e
4-16
VRA / EnvironentalAssessen Report: NefiechoalSumngt Updatedanuarg020



35MWSdarPower Bjet (SPP)UppeiVest Regioriibpt Sites

LAWRA SOLAR POWER ROUTE LINE

EawralEnglis!

Legend

& Feature 1

*  Lawra

&» Proposed Route Line
e Shortest Route Line
Je  Untitled Path

Figure4-6: Alternativedor the Sub-transmssion line Putesfor LawraPV Plant
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5 THE EXISTING ENVIRON MENT

The Solar Bwer Project in the Upper West Region ae to be locatedwithin Kaleo ard Lawra
communities, located within the NMawli-Kaleo and LawraDistrict Assemblés respectively. In line

with the environmentalassessmentequrements,a baseline swey was undertalen b estabkh the
existing ecobgical and sa@io-economic guation inthe projectarea. In this regd, researchvork onthe
existing biophysical and soial environment was done by the emenmental and social resea team
from June 2017 March 2012and updated inDecember2013. The @mpilation of project areadata was
done through e visits, use ourvey instuments, gtensive literatue review andconsiltationswith

community eldersA field visit in May 2018has also helped in prading addition& information® A

detaled report covering all apects of theexisting bio-physicaland socieeconomicervironmenthas
been nduded inthe EIA Report. A brief of thisis outlined here

5.1 Physical Environment

5.1.1 Greenhase Gases
According to Ghanas SecondBiennal Updae Report(August 20B), Greenhou® gas (GHG) ad Short

lived Climate Pllutantinventorywas conductd for theperiod 19902016 using the latst 2006 IPCC

guidelines The totl national greenbuse gas emnssions are #timated & 31.5 million tanescarbon

dioxide eqiivalent (MCO2e) nh 2016 representingg5% increse compaed to 2000 emissionsThe

increasng trendsin the oveall emissons is attibuted to the rising populationand the economic
diversificaion measuresThe Enegy sector contribtes50.2% d the totd 2016 GHG emissiors. Within

the Energ sector,road tranport and electricity greration ae the twodominant sairces of GHG

emissims. GHG emissons from Agriculture, Forestryand Other Land Uses (AFOLU) is the secad

dominant soure (36.4%) of the total GHG emissons in te sane year. Emisens fromthe Wasteand

Industrial Processnd ProductUse (IPPU) sectors ontributed respectiely to 10.1%and 3.3% of the
total emissions.

5.1.2 Atmospheric &Climatic Conditions

The climate in therojectaffected districts of Nadowli-Kaleo aml Lawra, all n the UpperWed Region
are sinilar and is classifiedby Gmet Classification as having a Tropical SavannahClimate (Aw)
Factorsconsideredin site selectionincludeddired solarradiation sky atering raliation, and ground
reflection radation. Thesunshine in the UpperWest Region isenoughas the avexge annuatotal
radiation can reach 7383MJ/ m?. The promsed seadcted PVsites areas arthereforerich in swnlight;
the total amount of ennual solarenegy radiation is @undant and thus very sugble to build PV powe

3 See Appendix 3 for pictures of thevarious project sites
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plants. Monthly Radiationand emperatureprofile for the two (2) PV plant based on ®lar AS
Informationas well as the atmospheriormditions areprovidedin the EIA Repar.

5.1.3 AmbientNoise

A limited survey of daytime noiselevelsfor duratian of five (5) days were carriedutin Decenber2011
and updatedn May 2018 Recordechaoise leves durng the survey &33.5- 69.3Db (A) and he levels
werelargely within the permssible values of 55 dB(A) per theGhana Sindard for Health Protectidn
Requirements for Ambient Noise Control (GS 1222:3018

5.1.4 Air Quality

Measurerent of sigpended pdiculate méter concetrations withinthe selected comunities for air
guality monitoring was estaltished over aour (4) day peiod in December2011 and updatedni May
2018 at varioustimes of theday for monitoring purposs. In December 2011high PM levels were
observed basally dueto the duty nature ®the accss rads at the timenear the samphg points. This
informed thathe ypgrade of ecess roads, especialhose leadig to the project ses is citical for the
maintenance 6 the PV Modules Currently, the main acess roadwhich isN12 Wa- Hamile road,is
tared and asphalkteand can beclassified as afirst-classroad and data obtaed inMay 2018 shows
levels of partiaulate matter within Ghana $andard for Environment and Health Protectio
Requirements for Ailmient Air Quality and Point Source/Stack Enuss (GS 1236: 2019)

5.1.5 Topography & Drainage

For thedesign#ed site for the Kaleo Solar ®er plant, he erran isgenerally fla andhas arectangular
shape which is regarded as suiator PV application. The aea is maity low lying andundulating at

atitudes ranging between 15@-300m above sa levd though some parts average 6001Ror the
designatd site for the lawra Solar Bwer Plantthe terran is not canpletely flat shaing small bums

and sight slopedescending towas the North with 2.53% in average. The spe shallbe corsidered in

the desgn by aljustment of the row to row spacing. Theite has trapezdi shape withits longerside
long the road ad a triangular egle to the South The LawraDistrict is gently rdling with afew hills

ranging between 180 dr800M alovesealevel.

5.1.6 Geology& Soils

Elecnor S.A. project contractors engagéde Building and Road Research Instit{BRRI) of the
Council for Scientific and ldustrial Research (CB) to conduct geotechnical investigations to facilitate
the found&ion designof the Pants.Accordng to the report, gologically, the proposed projectestare
part of the Birimian Subgrg which is contained within the extensiortakctonics, horsgraken
formation. The main rock types associated with this formatetude the sdimentary basins whkh
have been metamorphosed into the undifferentiated nseni/volcaniclastic sediment. Théolcanic
Belts had also been metamorphosatb iundifferentiated ®caniclastics, spatially associated and
interbedded with flow rdg and the Bimian Protoliths.
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5.1.7 Water Resurces

There is no watebody closeto the designéed ste at Kaleo. The designated Solar Pever Rant site at
Lawra is about 3k from the main rivein the district, the BlackVolta, to thewest which formghe
bourdary tetween the District and the Repubic of Bukina Faso.With respect to groudwater
availability, data provided by th&#Vater Resources Commissiomlicatethatthe average boreholgield
in the project aress alobut53.3 L/min(3.2 nB/hour).

5.1.8 Transport& Access

The Kaleo and Lawra Sotgprojed sites are both located in the Upper West Region, and therefore the
major route tdhe site will be the Wa Lawra section othe N12 Highwayand he relative locations are
shown inFigure 5-1. The NL2 Highway is part of the trunk roads betweemngor urban centers and
forms part of thdackboneof the roadsysem in Ghanalt is expectedhat the slar power naterals will
be brought B sea to the Tema RofFrom here it will be offoaded andlikely broudt to Aaccraon the
N1 Highway in the uthernsedor, where it will be transpoetl up nath to site trouch to Kumasi on
the N6 Highway, Techimanon the N10Highway, and then on to ¢hN12 Highway througiWa, the
regiona capital, andfinally to Lawra, covering atotd distance ofabout860 km. The dstance between
Wa and Lawra is appximatdy 80Km and he mgor communities aing the roue are Kaleo, Sambo,
Sariperi, Nadowli, Yiziiri, Nadawii, Yaghand finally Kwonyonkwon. SeeFigureA7-A9 in Appendix2
for the ransportatnroute o the PV Sites.

' (%,
e\
e
N e 7% ) ’7‘),‘/@
Lawra NN T e
Site 2 & ,’
A Lawra 2
s . Kaleo Site 3
Filling 3
Station 69_Stam Public
J/ Kaleo — Zaa road School

Kaleo Site 1

N12 Highway
B—

16.2km

l Kaleo Site 2

Figure5-1: Relative bcatiors of Sola PowerProject Site at Kaleo and Lawra
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With regads tosite accesshe Lawra PV siteis located 36 km Northwest of lawra village on the
LawraHamile secton of the N12 Highwg, near Bikpe ommunity. The site for the KaleoPV
develpment is locaed off the Wa- Lawra sectian of theN12 Highway, alout0.85 km to theeast 6 the
Kaleoi ZaaRoad whichis untarrel and a fede road. The Kaleoi Zaa road runapproximately 125 m
parallel to theNorthernsite boundary of Kaleo Site 1. Fom that road,the site access cdd be bult
adjutant or een within the line route corridoof 10 m (at eab side of tle MV lines) where NELOCo
ownsthe right ofway. This wouldreduce the need fodditional roadconstrution and further easement
rights sgnificantly.

It must be noted that ilgg@al road ramps have been mounted by community members at vagass a
alongthe entire route fromTema, epecially on the N12 Highway section with the Upper West Region
heading towards Lawarand this must be assessed critically piooactual transporti&in as some might
have to be removed entirely. The removal of ahguch ranps nust be done in ctdboraton with the
relevant District Assembly and the Security agencies as it could lmraesof conflict with the
community membersf not handled apppriately.

5.2 Biological Environment

The EA Reportprovides detis of the biologca environment of the projet area. The Forest Services
Division, Lawra Offie, was engagea iMay 2018 to unertale a quantificion andlisting of idenified
flora and urawithin the PV project siteaswell asthe Lawra Forst Resere. FSD has sincesubmitted
A Slar Power Project Phase 1:Upper West Regioal Projed S i- Bassalige Flora and Faunal
Report,Augus 2018 Reporton the quantificaton is available as parof the suiteof documents fothe
EA Study and a brief povidedin this report Detdls of the individual tres enuneratel, including thai
ervironmental relevace andevel ofendangermengre provided agpartof the Appendix4.

All the five (5) siteserumerated a& degraded and characized by annual busHfires, ontinuous
farming and anmal gazingetc. A total of 1,442 trees were enuended at all the siés. At he Lawra
StationForest Rsene, 105 trees eamprisirg 8 species weriglentified with the dominant pedes being
Leocarpusand Teak which are nb endangredspecies. gan, totd of 1,337 tees of ® species were
enumeratedht the four (4) off reseve area, with the dominant speies being Dawadawaand Sheanut
trees.The mgor trees which g also econont ones areSheautter(42.6%%) andDawadawg13.87%).
The neemtree(10.26%)is basically used fo fuel woodand is also medical. Fire is a commuo featue
here,and the nore sucessfu tree specie®iave adpted to the anml fires by havig thick barks.It is
also charactezed byseveral specie®f grases vhich survivethe fires by way of their rizomes and
fibrous roots thatemain buried in thesoil duing thesweepindires.

Dueto closenessfdhe stes to human séétment oupled wth continuousfaming activities andannual
bushfire, fewwildlife resaurcesare idenified at the project sites andthose identified are lisedin Talde
5-1. The fauna ofthe progct area has beesxtensively affeted by overexploitation, alteratio and
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fragmentation of habitat resuting from especially busHire, human sdtements, and agricultural
adivities. Livestock vere commonSomebirds were foungerding on the tees andn aninterview,

communitymembersonfirmedthat theidentified birdsare ocasonally seenn thisarea

Tale 5-1: Faunal pedes on Project Sits

Name of Animd/Bird Local name Scientific name
DomesticAnimals

Cattle Naboo Bos Taurs

Donkey Bonya Egnus ainus

Goat Buo Capm a&gagrus hings
She@ Piroo Qvis aries

Guinea fowls Kpeiroo Numida mekagrs
Pigs Dobaa Sus

Rabbits sounyaa Oryctolagus curiclus
Wild Animals

Flying squirrel Kye Ammalierus spp
Ground squirrel Kye Eimacews spp

Royal python Zip Python ®bae
Hedgehog Atelerix abiventris
Giant rat Dawo Cricetomy ganbiarus
Patas monkey Aglre Cercopithecus patas
Birds

Redwood pecker Saalonkoliraa Melanerges carahs
Hooded crow Galingaa Cervuscomix

Rock dve Janee Columba liva
Cordor Dakyeraa Vulture gryphus
Albatros Zuiel Phoelitria

Sparrow Sylaa Passer domesticus
Black vulture Zugire Coragyps attratus

5.2.1 Environmental Sasitive Areas

All areas delared by law as ational parks, wershed reseres, wildlife reservesand santuaries
including saced grovesare categaized as ervironmentally €nsitve areas. Within the ontext of the
definitions outlined, he Lawra StationFore$ Reserve cabe categrized as an ensonmental sensite
areain the project area of inflence. A 4.5km of a n& subtransnission ine is o be constuctedto
interamnned the PV Site at Lawrad the existing 34.5% Domwini i Lawra Line.About 0.%m section
of this new trarsmission line wil pass through # resrve betveen BP 5 BP 6. Out of this, the
transmissia line will cover 0.25h&150m) in the reserveand theremaining350m falls within Off-
reserve aread.he gereral corlition of the resem is poor and therees tobe affeted will be mainly
used or firewood. Atotal of 105 treescomprising 8 species werilentified in theresene. The cdominart
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speces inclue Leocarps and Teak whiclare not endangred speies. Details offlora existing n the
reserve a wdl as the benefits to théocal people arprovided inthe EA Repat.

This Reserve vas establisheth 1950 The Lawra Statiom ForestReseve hasonly been harvesteadnce
ard that wasn the early 1980sThe natural resge scores a coiitibn class of 2,.i e . dfG cdmn d
plantdion is on the asrage consideedt o b e 3ly Good e . Tith éssigerabé poenial for
reganeraion. Except ®me fewha of the bwer graund wherehetrees naturally hin out and barground
appearsthe rest is developd throgh natiral regeneation.

5.3 Socieeconomic and Cultural Environment
5.3.1 Kaleo Community in the Nadowli-Kaleo District

Traditionaly, the Kaleo Communty is underthe KaleeNaah inthe person of SancBanauwimi Il,who
is also the Pamoun Chid of the area. The 20D estimagd population ofNadawli-Kaleo District is
comprise 0f39,375 malesnd 43,341 femes gving amale/ female ratioof 80:100 ascompared with
the national male / fimale ratio of 97.9t00. The Kaleccommunity is made up of ger 9% Dagaahs.
With respet to religion, about 80% fothe communitymembers inKaleo community s Christians,
with 18% being Moskemsand 2% Trditional religion. Theres a taal of 1 preschod establishment, 2
primaries/Junio High Schools and 2 TebnicalVocational insttutions ard 1 Snior High Schooin the
Kaleo @mmunity.

There are 2 hedit centres in Kigo community, andthese are theKaleo Catholic Clinic and the
Ahmadia Moslem Hosjpal. The major ilhess includes malaria, hypetension, peumona, anaena

and &ute respirationinfection. Malara continued tatop the list ofthe ten (10}op diseasestall levels.

HIV/AIDS remains aliseag of concern in the distigt. Majority casedell within the ag group of 1539

who fam the potentiallabour force n the dstrict. The Kaleo Community justlike other pars d the

Nadowli-Kaleo District depcts a typicalrural e@nomy dominated by he agiculture se¢or with the

commece and industriabedors least deveped. About 786 of the estimated poputeon in Kaleoare

farmers whilst about20 % are taderswith the remaiing beingin the formal sectr. In theNadaowli-

Kaleo District in generd agiculture alone acounts for about 85%of the labour fore while

commerce/sivice and indstry acount for 14% andl% repectivel. On key histaical reources in

Kaleo s the burial gourd of the Late Hon. Jatoe &leo, whodied on June6, 1998. Thissite s abait

500 m to the Kaleo SPP siteThe Late Hon. Jake Kaleo was one ofhe leading Ganaian politicians

who led Gham into ndepenédnce. Heis knownto be among thepolitical guruswho stoodon the same
platform with the Late Dr. Kwame Nkrumah, he F' Presdent of Ghara, during the forma
announcement dheindependence dbhana on Marclé, 1957.
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5.3.2 Lawra Community of the LawraDistrict

The Lawra Commanity is within the Lawra Municipal. Naa Puavelle E. Karbo llis the Peamoun
Chief of Lawra whilst Kori T. Kofi is the Lavra Community ChiefThe 2000 NationaPopulation and
Housng Census milts pu the Lawra Commuity at 5,763,madeup of 2,618 malesand 3,145 females.
The provisioral figure r the community dring the2010 PHC is 6,805, indicaing an18% ncrea®
overthe 2000 figure.With respect to r@jious composition, Rristians donmate with a figure of 5%,
Muslims corstitute a meage figureof 4.19% whiles Taditional AfricanReligion follows the Chstian
religion with afigureof 36.46%.

Malariahas keen themain cause of OPRttendance followa by URTI, skin diseaes, eye infetion ard
pneumonia. ThéllV/AI DS pandenic hasnow beome a deglopmental issue ueto the alaming trend
of spread in theiditrict. In the Lawra Municipal it has bea repoted that sin@ 1995 to 2013, atal of
642 casesvere recorded. Thissiattributedto manyentry points tolte digrict from Burkina FasoOut of
the642 cases, 50Fases are bateen 1544 years (106 male @401 fenale).It is edimated that83% d
the ppulaion areengaged in subsece agriculturei-oad production is lav due to thepoa naure of
the soil ad unfivourabé weathe condtion. It hasbecome pruderfor the intraluction of new sources
of livelihoodsuch asrrigaion, commere etc, with the deerioraion nature of sof and whether. An
esimated percentagef householdswvith acess to electrity curently gand at 24.3% br the etire
LawraMunicipal.
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6 STAKEHOLDE R CONSULTATIONS

6.1 Overview

A program of stakehoder engagmentswas avelopedas pat of the environmental asssment to
avoid any risk of apprehensen associagéd with this project A stakeholder mgpng was
subsequentlyloneto identify those critical tde consulted duringhe pracess.lt largely involved
identifying staleholderdocated withn theprg e c t 0 sty gs theyare tine ost likely pesons to
be mpaded umn, likethose whos properties Wil be affected by theprgect, or those whaesidein
the communitiesBased onthis maping assssnent the following caegoriesof key stakeholdes
were identifiedand hae been consulteghdinformationprovidedaspart of the Final EIA Report

A Propety Affected Rersons (PRs) includng lancowners withinthe Lawra and Kaleas well as
Crop owners

Farmers and women whesfarmlands have been affected.

Communty members within Lawra @hKaleo, including TraditionaAuthorities ard elected
represerdtives

State Agencies whiin the NadowliKaleo District and LawraVunicipal

Forestry Servies Division, Lawra Office

WaterResource€€ommission, Accra

Ghana Airports Company, Accra

Energy Commission

Irrigation Development Authority

Owners of facilities/actities identified close to the project site, including the ChurdhRentecost and
the Ahmadiyah Mision Hospital

A fiNuo-Ired Family, owners of the Kulbonuo Tree Shrine

A TheFulani settlements

> >

B D D D D

There is the neeth ensure that enoughater s available andhat there is no negat impact on
the drinking water supplsituation ofthe nearbycommunitieswhich may create substéal sogal
conflicts. In view of the this, VRA formally requested the Water Resources Cossion to
provide deailed information on he actual water supplsituaion, therisk of depletion of grand
water resourcesnd posible (negave) impacts on villge watersypply. In theirresponse lette
dated March 4, 2019/VRC indicated that the serage borehole yields abod 53.3 L/min (32
m3hour). Therefore this yield cansatisfy or meet the estimated volume of water dechan the
conpary for wet cleaningof sola panels(19.5 m’/year to 84.5 ni/year). Moreover, since the
abstraction rates wilhot have anyegatve stress on the aquife the drinking watesupply of the
commurities involved will not be affected negativelyA copy of WRC letter is attacheds partof
Appendk 6.
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A locd stakehatler hearing angublic consultation fortthe projectsites washeld inJanuary2012
In addition, VRA organisedre-constriction puldic hearingin Kaleo and_awra inNovember 2017.
Thesehearing were opento the public and advertisementswere caried by he national dailies,
radio, pubic bannes and postrs.Various actios havebeen recommendeidr consideration dr
implementationduring project developnm.

A fReport of the Stakholder Engagenents (December2017) as well as aStakeholder
EngagemenPlan (&nuary2020)for A35MW Solar Power Project Phase 1Upper West Regional
Project Sites are available as part ahe suite of dcuments fothe HA Study.

One of the key issues theame ait during the pre-constructio stakeholder engagement was the
need for VRA to formdy introduce the contractors to the traditional authorities prior to
commencement of work.This was to enable them to collaborate effeely in project
implementatio, esgecidly regarding employmenSubsequently, following the execution of contract
with ElecnorSA of Smin, and the planned commencement of physical congirugt November
2019, VRA in August 2019 also introduced the project contractors to the hefatte loc
government administration in the project areas. These were the Upper WestaRdgjnister,
HonourableHafiz Bin Salih the NadowliKaleo District Qiief Executive Honourdle Katherine T.
Lankono and that of Lawr&dunicipal Assembly, Honourdb Martin Bombalre. The Lawra
Municipal Chief Executive was represented by the Munidip@drdinding Director, Mohmmed A.
Majeed. The rational was to introducthe contractors to therand to update them on project
progress as well asolicit cooperatiorduring prgect information, as has been agreed upon during
the stakeholders meeting in Womber2017. A presentation on the status of the project was made
to theUpper West Regional Mister.

6.2  Public DisclosureProgramme

As pat of theconsiltation processs, the VR is to disclose atvarioustimesto the public, relevant
documentation and aeities for their dtention andrelevant action. Thus, wth respect to pilic
disclosure underie EIA Study, the DraftPEA Report (June2012) covering the initial SMW PV
Plantwas pulicly disclosedin the natonal dailies in Jyl 2012 for comments, and aopy of this
publication was provided n the Updated PEA RepartVRA in October 2017, again yblicly
disclosed the iRal Updated PEA Repat (June2014 and theNTS (October 20%) coveaing the
12MW PV Rart in the Daily Graphic ath the Ghanaian Times, thevb (2) nost widdy circulating
newspapes in the country to ede the piblic make inputs or pvide reviewcomments
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The Draft EIA Report ad updaéd NTS Report,covering tle 35MW have also beepublicly
disclosed andnade available at the undisted locatiors for the public to assess apdovide any
review comments

E-copy on the VRA Cqorate website atvww.vra.com
EPA Hedoffice in Accra

EPA Upper West Regional Office in Wa
LawraMunicipal Assembly

NadowliKaleo Distict Assemby

Paramoutcy of LawraNaa

~0 Qo0 oTw

Commentswvere tobe pravided to theEIA team @ the address, teflax numbers or-enail address
provided below It must be notd that no comments hadeén received from the publlny the
close of tle deadline ofuly 31, 2019.

The Chief Egcutive
Volta River Authoriy
P. Q Box MB 77Accra

Tel No: +23302-6649419; Fax: +2330-2662610
Email: corpcomm@vra.com

The Final EIA Reportis to be used to rplace the Draft EIA Dagment on theorporate webse.
All comments received following e¢hrdeaseof the EIA/NTS Report, through meetings and
written correspondence wille reviewed and addressesinecessaryGoing forward and as part
of the disclosurgrocesses, VRA will atsgive approval foKfW Group or anypotential funding
agency to phlicly disclosethe EIA Report/ NTS on their online portal.

6.3 GrievanceRedress Mechanism

The establishment of Grievance mechanism to receive and facilita@utien of Affected
Commwni ti esd concer ns alnide ngroéise veannvci eraopatoimanadda | t haen
is emphaed urder Section 35 of the IFC Perfornwe Standard 1 (12). Consultatios with

the elected represatives of the commuties, speffically the District Chief Executives of the

Lawra Digrict and Nadowli/Kaleo District Assenlles as wH as elected represerives from

4 See Apendix5 for cqiesof the Public Disclosurélatices
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Lawra and Kato ommunities on the Lotasovemment, knownas Assembly persons / Unit
committee members waundertake with a view of collahg social information as wellsa
informing them about the project ants impacs on the community mendss and to request them
to represent as Grievanceo@mittee Members.Till date, VRA had identifiedthe following
persms as keyn the two (2) project ammunities to perform the functions of Grace
Committees as showm Table 6-1. The memlrship is to be updaledepending on the
contingencies of the time dag implementation.

Table6-1: Proposed GrievaecCommittee Members

Community Name of Assemblyperson Position Contact number

Kaleo  Hon. Katherine T. Lankono 9 District Chief Executive 1 0207444484
1 Hon. Ngminnie A. Noah 1 Kaleo EastAssemblyman | 0247697937
1 Nana Oboabeng Aberi 1 CID, Ghana Blice Service| T 024110397

Lawra T Naa Puowele Karbbl i Lawra Naa 1 0244805521
9 Martin Domotier Bombdre 1 Municipal Chief Exective | 024498576
1 Hon. David Y. Kuudegi 1 YagpelleAssenblyman I 0208816135

Membes of the Gievance Committee aexpected to assist VRA in thiollowing ways.
A Serves as a liaison betarethe cormunity members and VR
A Address misleading issues/ptems if any.
A Bear wihess to any damagasd compensations to be gai
A Identify and testy rightful owners of properties.

Currently, a Grievane RedressMechansm i Operatiora Manual (June 216) has ben

released by the Ghana EPAhe Manual seks to ensure arefficient and trarsparent
execution of he GRM process and was deloped to proide a sandadized mode of
addessng gievancesacross bad. Itis therdore danned hat the stategies recommendd in

the Operational manuas ito ke adoptd by the VRA inproject inplementaion. The sample
formats to record ath regstercomplaints agprovidal in the GRM-OperationaManual is now
to be adopd for the proje¢. All formal gievanceswill receive a famal written replywithin

seve (7)working days.

6.4  Next Steps in the Sakeholder Engagement Process

Based on the@roject briefngs, status up condtions of the study ar@ andthe nature of the
propoed deelopment the key issuesof concern tha must be onsidered during project
implementaton aresummarized asdiow:

A Effective Community Entryy PiojectContradors
A Employment for Community Mebers

e
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Socal InvesmentProgramme

Availability of Grievance Redress Mianism

Land Acquisition & @mpenstionfor Loss Poperty

Risk toPublic Séety, Community Health & Security Issues
Continued Engagemeituring Cons$ruction & Operational Phase
Effective Monitorirg & Evaluation Process

Acquisitionof Permis

NS N S N N

To addressthis, further cosulation is planné to refiesh the project mformaion and ©
disclose themitigation aml other managementagrsupon commermemnent of constiuctional
adivities. In addtion, VRA is committed to ongoing exgagement with all idetified
staleholdes throughot the planning, deslopment,condruction andoperatonal phaes of
the poject Thes adivities will includepublic notices one-on-one meé&ngs anl responses to
emals, telephon@ndwritten regponsego al formal enquires This is airrently orgoing,and
all records bconsultatonsare availalke andhave benincluded in his Final EIA Report.

In addition VRA shall also monitor and r@ort on the on-going stakbolder engageent
efforts to ensure hat the desired outcomse ae being achieved, and tomaintain a
comprelensive recod of engagemendctivities ard issues raisedl he stakbolder engagement
activities shold be perodically evatiaed
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7 IDENTIFICATION, ANALYSIS AND EVALUATION OF IM PACTS

As required under the Gha EA Regulations, the ESIAqress is expéedto identify the potenial
impacts, bdt positive andnegative, of the proposed develogmh thatoccus during the pre
constructon, construction, operationsind decommissiong phaes of the development. The
following categories/attriies: nature, dation, sg@tial extent reersihlity, direct and indiret
impacts, short term and long terpositve ornegative, cumulatey, havebeenutilized in identifying
project impactsA simple, clearly defined methokas been sed in order to accately determie the
sigrificance of the predicted impaan, or benefit to, the surrounding natural andsocial
environmenas shown bews:

SignificanceRating = ImpactMagnitude * Probaldity
AlmpactMagnitude = Potental Intensiy + duration + exent

Nonetheles, it must be remenbered thaian impact asessmet will always contain a degree of
subjectvity, as it is based on the valugidgment of various specialists andnEronmental
AssssmentPractitioners.The evaludbn of significance is thusomtingent uponthe assiged values,
professioml judgemet and dependent op the @vironmental and comnmity cortext. A guide to how
thevarious impact signifcnac e were ared at is providd in Table7-1.

Table7-1: Guide to assessingsk/impact significance as a result of consequamnceprdability
Scoring | SignificanceRating | Description

:— The poject @nnot be athorisel unless major changes to the
18- 26 . : . . . .
engineeing design arearried otito reduce the significance irag.
The impacts will result inmajor ateration to the environnme even
10-<18 High with theimplementation on thappropriate miigation measuresnd
will have arinfluence on decisiomaking.

The impat will result in moderate altation of the environment ant
can be reduced or awmed by implementing the approjate
mitigation measures and will onhave an influege on he decisio-
makingif not mitigated.

The impmact may resultn minor dterations of the environment @n
2-<5 Low can be easily avoided by implementing apprdprianitigation

measures and willat havean influence on decisiemaking.
The impact may reult in very mina alterations of the environemt
<2 and can beavoided tlhough the implementation of ngtion
measures.
The mpact assessment methoogy empbyed as well as the potiéed environmental, social,
economic,hedth and publc safey relatedimpacts likely tobe associated with all phasef the
projed as requied ha been discussad the ESA Report The issuesra impacts presentehave
been ientified via the environental satus quo of the receiving emonmen, a reviev of

5-<10 Medium
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ervironmertal impacts from dier similar projects and inpgifrom speciasts thatform part of the
project team. Bth associated positivand negative impasthavebeen igntified and discusse@
Summay of Rating of Projet Associded Impactsis shown in Tade 7-2. Assessing the varios
negative impactsassociated with the ostructional and operational phastie overallsignificance
ratingcan bedefined asLOW NEGATIVE .

Appendix 7 provides details of the evduation of impacts (both posilve and negativept the
constructional, opeational ad decommission mses as wellsaits signficance rating with and
without enhanement omitigative measures.

Within the project area anits surrounling there are nexisting and/or planed developnmgs which
would result in curalative impacton any ofthe environmntal or social regptors investigated as
part of the ESIA. The assement b cumulative impacts inhat serse is not relevantdowever,
impact on water urceespecially, gound water, 3 critical aswater is requied for cleaningf the
PV modules on aegular basisEsimated volume of water demand for wet cleaningar @mnels
ranges from 19.5 Biyear to 84.5 n8/year fora durationof 20 yearsThere is the need to engre that
enoudn water is avidable and thathere is no ngative imgct on the dinking water supplgituation
of the nearby communities which mayate subtantial social conflicts

Tale 7-2: Summary of Rating of Progct Associatedmpacts

Nature of Impact Phase Score TR Slgnmc_ance
Before Mitigation
POSITIVE IMPACTS
o Constructional Not Applicable
Minimisation of Greehouse @ses . - -
Operational 13 High Posiive
_ N Constrietional 7 Medium Positive
Increaseén EmploymentOpportunities - - —
Operational 6.75 Medium Pgaitive
o - Constructional Not Applicable
Stabilization of Electgity : : —
Operationa 9 Medium Positive
Promotion ofEcononic Growth Operational 6 Medium Positive
NEGATI VE IMPA CTS
_ o Constructional 5 Medium Negéve
Noise & Vibration . y
Operatimal 1.5 Very Low Negative
Air Quality Constructional 3.5 Low Negative
Operational 0.6 Very Low Negative
Topography & Dainage Constructional 7 Medium Negéive
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Nature of Impact Phase Score Il Slgnlflcance
Before Mitigation
Operatioml 0.6 Very Low Negative
Water Rsources Constructional 4 Low Negative
Operational 0.4 Very Low Negative
) Constructional 0.75 Very Low Negative
Geology &Soils : :
Operatioral 0.75| Very Low Negative
Waste Constructional 2 Low Negative
Operational 0.6 Very Low Negative
) ] Constructimal 4 Low Negative
Landscape &/isual Intrusion : :
Opextional 15 Very Low Negative
Operatonal 0.75 Very Low Negative
o ) Constructional 3.8 Low Negative
Historical & Cultural Heritage Resources : :
Operational 0.75| Very Low Negative
_ Constructional 5 Medium Negative
Occumtional Health& Safety : :
Operational 15 Very Low Negative
o Constructional 13
Land Acquigtion . -
Operational 3.5 Low Negative
Constructional Medium Negative
Land Use : -
Operaional Medium Negative
) - Constructional 2 Low Negative
Labaur & Working Canditions . ,
Operdional 1.25 Very Low Negative
) ) Construtional 25 Low Negative
Community, Helih, Sakty and Security : :
Operational 1.75 Very Low Neyative
, Constuctional 9 Medium Negative
Traffic & Transport : ;
Operational 1.75 Very Low Negative
Average of Summary Ratingf Negative Impacts 3.42 Low Negative
NEGATIVE IMPA CTS - DECOMMISSIONING
Noise & Vibration Decommisining 15 Very Low Negtive
Air Quality Decommis®ning 2 Low Negative
Solid Waste Decommisi®ning 8 Medium Negative
Community, Health, Safetgnd Security Decommis®ning Low Negative
Traffic & Transport Decommis®ning | 4.5 Low Negative
R
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8 MITIG ATION MEASU RES

Various mitigation measurehiave been recommededin the ESIA Reportbasedon the identifed
impactsoutlined inTale 7-2 through the consideration of thallowing:

A Enhancement measuraghich autlined measureso be implemeted to enhancel@ady
positive benefits of the pject

A Embedded or hbuilt Controls, whichoutlinesmitigation neasures which is built ia the
project during the design processwell legd requirementshat mustbe adheed to in order
for easy trangfr into all contactualdocuments with the EPC Cdracbr, if required

A Mitigation of significant effecs or key mitgation (pertinent measesthat will be written
into and enforced tbugh theESMP for implementatiorio ensue that the sigficance of
theassociated impa is aceptalte).

A Mitigation of nonsignificant effects or aditional mitigaion (maragement actios to be
considered by @ponent and authority).

Appendix 8 outlines thherecommendednitigationsfor the identifiedimpactsfor the comstructional,
operatonal and decommissioningphaseswhich are summaised as pat of the ESMP. The
identified measures are to be implement@adgly by the EPC Contractan collaboratiom or under
the supervision oVRA at the corstruction stagewhilst the VRA is solely respnsiblefor the
operatimal stage.

There are no other knowlarge developmenprojectsin t he pr oj ect 6she ar e a
cumulative impact has been assessed tondmgligble and there are no proged miigative
measuredor this impat. Thewater reuirement for cleaning of modules an imporant aspect to

be kept in view.Water consezation measures amust requiremet for the projectaind should be
practiced athe sie. It is recommended th&tRA considerincorporating into théacility designthe
hawvesing and storage ahinwaterfor use on the project
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9 ENVIRONMENTAL M ANAGEMENT & MONITORING PLAN

An Environmental and Soal ManagemenPlan (ESMP) fo the Pojecthas been pparedas part
of the ESIA Report The purposef this ESMP § to speify the standards and cools required to
manage andnonitor environnental andsocial impacts during constructicend operation lpase.
The ESMP identifies potéial adverse impacts from the @hned ativities and outlines mitigatio
measure requred to reduce the likely negativeffects onthe physical, namal and social
environmeh Some residual impact will howew persist afte the all mitigation measures ear
employed, the ESMP intends todelinede maiitoring and management nsegies to mininge such
impacts by allocating maneament responsibility and sugsfing skill reuiremen for
implemenéation of these meases during construoon and operational phasehe ESMPtherefore
includes propsed nitigation measures, environmentalonitoring andreportirg requirements,
training measures, implementation schégland cost eshates.

The ESMPas developed for the prgt to minimize advese impacts during differérphasesof
project lifecyclesis provded in Appendix 8.

A monitoring programme hsbeen deeloped to determinenpacs on the physical, biologicaind

socioecoromic/cultual envionments within the projég@ s ar ea eodnd arourfdlthee nc

proposed pwer plaat and associated fadiks. The monioring results are expest to indicae
whetherthe predictions of gentid environmental impacts areceurate and ats whetherthe
mitigation measures proposedr the management dhe impacts are appropratnd adquate.
The programme N also serveas an early warning sysh by revealng unforegen impacts and
allowing adlitional corrective measurde be implemergd to arret the stuation and ensure that
irreversible damages inot caused. The programisealsoexpected to provide ufié guidance or
the successful planmgnend implematation of future solarpower pojects that will be undertaken
by the VRA.

The environmental monitoring activities showmparameters, methoda)g, period for monitoring
location and responsibilitieis pregnted inAppendix 9.
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10 CONCLUSION

In Ghana, tk industial facilities and powr generaton faclities are maity cenered n a small pat of
the Country. Renewable powglants canbe distrbuted around the countr based onresoure
availability. This allows for increaed physical ®cuity and distrilutions d wealth and ncome by
having jobsspreacall around thecountry. This sdar power projects in general seleto foster sustainable
low catbon energy provision, pvision d jobsin local communiesandglobal partneshps that esure
that the projets shold have sme brm of lacal contert during developmenaénd operation.

The congtction, commissioning and operah of the solar power project wil be caried aut in

environmentally sustainald manne to minimise or eliminateimpad on the envirament ad human
health lifestyle and sustnanceVRA has put foward mitigation measuresimed at reducing, and if
possilbe, elimination of theimpacts aforanentoned b ensurethat he end use of thiand dter the
expiry for the prog cstlifé span inot compomised.VRA acquired he lands for the PV sitesthrough

voluntary mears and private treaties This was arried ot by engaging and conking with respective
landownerdreely to give out lamls willingly.

The environmental benigy, economic viability, saio-cultural accepabiity and institutonal
arrangemetsthatthe caintry will enjoy from implementirg the solar pwer projecthas beeriscussed
in the ESIA Repat. In conclusion, it is affirned that VRA is committed to ensuring cdmuous
improvement of ervironmental performanceotminimize tle impacts of k its operatims on the
ervironment, inline with the pinciples of sustainable estelopment,in addition tocomplying with
national and iternational envionmental protection regations Thisis an undetaking VRA is firmly
committed to andshall adheréo it.

VRA believes that he ESIA Reporthas sufficiently dalt with the signifi@antissues on the grountt.is
hoped that the report wilmeet he expetations of the EPAand warrant the issance ofPermit to enable
VRA to commence the project. VRA commmitto collabora with EPA to jointly manage the
environmetal and social concesnrelated to the solar paw plantproject and shall subimprogress
environmental reportsotthe EPA as requied. The study therefore recommentsat the SIA Report
should & approved witlihe provsion that the suggested mitigateomeasures will be agted, and the
ESMP/ Monitoring Plans will be followed n the ldéter andspirit.
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APPENIDX

Appendix 1: ProjectRegqulatory Pemits

Appendix2: Maps& Figures

Apperdix 3:  Pictuesof PV Sites atkaleo and Lawra

Appendk 4:  Summary of Tre€Enumeration a¥RA PV Sites at Lawra fad Kaleo
Apperdix 5:  Public Disclosue Noticesfor SPRUWR

Appendix6: Response te&er from WaterResource€ommission

Apperdix 7:  Sunmmary of Rating of ProjectAssoceted Impacts

Appendix8: Environmentak Social Managemen®lan

Appendix 9: Environmental Mnitoring Plan
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APPENDIX 1:
PROJECT REGULATORY PERMIT S

a. Construction Permitor 13MW Kaleo Solar PoweProject
b. ConstructiorPermitfor 4AMW LawraSolar PoweProject
c. Environmental Rrmitfor 35MW Solar PowerProjecti UpperWest Region
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This is to certifyv that

VOLTA RIVER AUTHORITY
(EC/GWSL/06-13-010)

Has been granted a

CONSTRUCTION PERMIT

For its proposed project to set up a 13MWp Solar PV Power Plant at Kaleo
in the Nadowli District of the Upper West Region, subject to the
Conditions in the Schedule®

Permit Number: EC/SOL/CP-12/12-19-009

Permit valid until: 12"" DECEMBER, 2020

©.. "'i//

Oscar Amo eizer {Ing.)

Executive Secretary

Date: 13" DECEMBER, 2019

*See attached Schedule

R
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This is to certify that

VOLTA RIVER AUTHORITY
(EC/GWSL/06-13-011)

Has been granted a

CONSTRUCTION PERMIT

For its proposed project to set up a 4MWp Solar PV Power Plant at Lawra
in the Lawra District of the Upper West Region, subject to the
Conditions in the Schedule*

Permit Number: EC/SOL/CP-13/12-19-010

Permit valid until: 12" DECEMBER, 2020

Oscar Amonoo-Neizer {Ing.)

Executive Secretary

Date: 13™ DECEMBER, 2019

*See attached Schedule
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; l

Permit No: CE0030770202
ENVIRONMENTAL PROTECTION AGENCY

ENVIRONMENTAL ASSESSMENT REGULATIONS, 1999 (LI 1652)

This is to authorize

VOLTA RIVER AUTHORITY

To commence the proposed 35MW solar power project as per the
attached schedule

Located in the Kaleo District and Lawra Municipality of the Upper West
Region

A )
""J--;'d i 1"} Date Issued: December 18, 2019

Ebenezer Appah-Sampung Expiry Date: June 17, 2021
Deputy Executive Director/Technical Services
For: Ag. Executive Director

NB: This Permit is only valid with the attached Schedule and the Seal of the Environmental
Protection Agency and conditioned upon obtaining other permits from relevant institutions
among others

R —————————
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Appendix2: Maps & Figures
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35MW Proposed Solar Power Project: Upper West Region

O— Upper West Region of Ghana

Nadowli -Kaleo District

¥

Figure Al: Location ofProject Distictsin theUpper WesRegionin the Context ofGhana

VRA / EnvironentalAssessemt Report: Nd@chealSumn g Updated Janud2§20



35MWSdarPower Bjet (SPP)UppeiVest Regioribpt Sites

, PLAN OF LAND
= iy FOR VOLTA RIVER AUTHORITY
" ..-u:’::' Aaiinanh — Shewn Fdged -
el §== Scale:  1-2500 AREA = 25.06 Acre (10.18Ha)
Py e & i
: . : LOCALITY DISTRICT REGION
Extension terrain 2013: KALEO NADOWLI-EALEO |  UPPER WEST
Additional 4 ha .
"i L L) e
i .
- - ~ e
: - e
KALEO SITE1... -X--' + ===
= 4 e | = =
= - ~j\ KALEO SITE
;I g " - '
w1\ |Initial Terrain 2011: -—
1
oo g
. = -
=~ P
- =1/ ('
o ]
I_.;.t “
I i |  EETTTT Sumayee Jr——— appreed by
& werfify Ml This plas in Jedfh Ay end cormevilly
\ g eT"1 | Erotir=— e et
- : ST
[r=Yyroep—— 1 R IeT J I T -

Figure A2 - Site Rans of KaleoPV Sites

VRA / EnvironentalAssessemt Report: Nd@chealSumn g Updated Janud2§20




35MWSdarPower Bjet (SPP)UppeiVest Regioribpt Sites

FLAN OF LAND

for VOLTA RIVER AUTHORITY

PLAN OF LAND
for VOLTA RIVER AUTHORITY
- Fdged Pink — — Shewn Edged Pink —
Scale: 1:2600 AREA = 12.04 Acres OR 4.87 Heoclares Scale:  1:25600 AREA = 15.13 Acres OR 6.13 Hectares.
LOCALITY MUNICTPALITY RRGION LOCALITY DISTRICT REGION
LAWRA l LAWNRA UFPER WEST Lawra ] Lawra Upper West
LAt 1 i) 212000
217000 B Pl S | ared # are poefieed by TOUV sS4 218000 i

-

> 2178000

2178000 o

=y rrono

BN AR/

2177000
Lawra Solar Site of 11 Ha
(6.13 Ha and 4.87 Ha)

1P R000

— L | FiTeo00 !
I, Vimoent Tetteh amim lfcevsed Swrusgor cert that this | Approval Seal Approved by LT ] #L9000
phon 4o fotihfdly and oy g ot > . “-r(”:;:‘-"hlq,t.c‘;:ﬁ.:lw”:‘. ;:4::”'-6' Surveyer [Approved Seal Approved by
shown the lamd within the limids of the descriplion given ST Ittl  Swesradmt wredt .:,.nu,._,,'“,“'v e e
to me By my olient tand within the limits of the description
given to e by wmy olient i ¥ "
e e pie
Regionat .9-:';- vwR PSPt LA S g #.0-4.
Tt e o 1 04./08 R PLicansed Swurvepyor No 283 Dofe Date ...

VRA / EnvironentalAssessemt Report: Nd@chealSumn g Updated Janud2§20



35MWSdarPower Bjet (SPP)UppeiVest Regioriibpt Sites

35MW Proposed Solar
Power Project: Upper West
Region [LAVWRA SITE)

— LT

FigureA4 - PVSite atLawra Township
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35 MW Proposed Solar
Power Project: Upper West
Region (KALEO SITES)

Figure A5 - Three (3PV sites aKaleo Township
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RENEWABLE ENERGY DEVELOPMENT PROGRAMME (REDP)
SOLAR POWER PROJECT
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RENEWABLE ENERGY DEVELOPMENT PROGRAMME (REDP)
SOLAR POWER PROJECT
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FigureA8 - Ghana HighwaTranspotation Route
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FigureA9 - Googk Map of Project Trarsort Routefrom Wa
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