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LIST OF ABBREVIATIONS  

Abbreviation   Meaning 

AC - Alternating Current 

ACP - Affiliate Country Program 

ANSI - American National Standards Institute 

CIS/CIGS - Cadmium Telluride and Copper Indium/Gallium Diselluride 

COD - Commercial Operation Date 

CPV - Concentrating Photovoltaic 

dBA - A-weighted decibels 

DC - Direct Current 

DCP - Decommissioning and Site Closure Plan 

ECG - Electricity Corporation of Ghana 

EDFI - European Development Finance Institutions 

EIA - Environmental Impact Assessment 

EIS - Environmental Impact Statement 

EMF - Electro-Magnetic Fields 

EMPs - Environmental Management Plans 

EPA - Environmental Protection Agency 

EPRD - Environmental Performance Rating & Public Disclosure 

FSD - Forest Services Division 

GEDAP - Ghana Energy Development and Access Project 

GRIDCo - Ghana Grid Company Limited 

GMMB - Ghana Museums & Monuments Board  

GNFS - Ghana National Fire Service 

GoG - Government of Ghana 

GSA - Ghana Standards Authority  

GSB - Ghana Standards Board  

HGVs - Heavy Goods Vehicles 

IBRD - International Bank for Reconstruction and Development 

ICNIRP                       - International Commission on Non-Ionizing Radiation Protection 

ICP - Informed Consultation and Participation 

IDA - International Development Association 

IEC - International Electrotechnical Commission 

IFC - International Finance Corporation 

ILO - International Labour Organization  

IPP - Independent Power Producer 

LARF - Land Acquisition & Resettlement Policy Framework 

LI  - Lahmeyer International 

LMA  - Lawra Municipal Authority 

MIGA - Multilateral Investment Guarantee Agency 

MoU - Memorandum of Understanding 
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MV - Medium Voltage 

MW - Megawatts 
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NED - Northern Electricity Department 

NEDCo - Northern Electricity Distribution Company 

NHIS - National Health Insurance Scheme 
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PV - Photovoltaic 

RCC - Regional Coordinating Council 
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REDP - Renewable Energy Development Programme  
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NON-TECHNICAL  SUMMARY  

 

Chapter 1: Introduction    

1. In line with the Environmental Assessment Regulations, LI 1652 (1999), the Volta River 

Authority (VRA) in September 2014 obtained an Environmental Permit to construct a 12MW 

solar power plant, comprising of 8MW plant at Kaleo and a 4MW plant at Lawra, all in the 

Upper West Region of Ghana. Currently, the VRA intends to expand the scope of the 

development from 12MW to 35MW, and this is to be achieved through the acquisition of 

additional lands at the Kaleo and Lawra sites to accommodate the extra 23MW capacity.   

 

2. The project which is titled the ñ35MW Solar Power Project: Upper West Regional Project 

Sitesò (hereinafter referred to either as the ñProjectò) is to be developed in two phases by 

utilizing four (4) separate sites with a total land area of 49.79a. Phase 1 and Phase 2 will involve 

the installation of 17MW and 18MW respectively. The breakdown of the developmental phases 

and land sizes to be utilized under the project is as shown below:  

 

Name Size (Ha) Phase 1  Phase 2  Total  Latitude Longitude 

Kaleo Site 1 10.22 8 MW - 8 MW  10°10'22.89"N   2°32'1.07"W 

Kaleo Site 2 18.39 - 13 MW 13 MW  10°10'49.91"N   2°32'4.98"W 

Kaleo Site 3  10.18 5 MW 2 MW 7 MW  10°10'49.91"N   2°32'4.98"W 

Lawra 11.00 4 MW 3 MW 7 MW  10Á66ô24.01 N   2Á89ô92.18W   

Total 49.79 17 MW  18 MW  35 MW    

Source: ñRequirements for modifications of Phase 1 to accommodate Phase 2 (2018) 

 

3. An associated 34.5kV sub transmission and water supply systems are to be constructed under 

both phases. Developments activities under Phase 1 will allow for relevant modifications and 

ease of installations for those under Phase 2. Constructional activities for Phase 1 are expected 

to commence latest by November 2019, and depending on financial closure, that of Phase 2 is 

targeted by June 2020. Thus, based on the timing of financial closure for Phase 2, project 

construction for both phases may run concurrently.  

 

4. An Environmental Permit for the 12MW component (i.e. 8MW Kaleo Site 1 and the 4MW 

Lawra Site under Phase 1) has been obtained. There is therefore the need to undertake an 

environmental assessment for the acquisition of an Environmental Permit to cover the entire 

35MW PV power plants, hence the preparation of this EIA Report, which is a requirement 

under the Environmental Assessment Regulations, LI 1652 (1999). Based on the submission of 

a Draft EIA Report, dated March 2019, EPA per letter dated July 29, 2019 submitted their 

review comments and requested that the issues raised be addressed and incorporated in the Final 

EIA Report. 
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5. The environmental assessment has been undertaken by a team of in-house experts of VRA, 

made up of Environmental Safeguard Specialist, Ecologists, Resettlement Specialist, Land 

Economist, Land Valuation Experts, Engineers and Geodetic Surveyors. The general methods 

used involved data review, field visits, consultations with individuals and or groups as well as 

formal stakeholder public engagements. For detailed project description, various background 

documents, correspondences and diagrams/figures on the proposed project were obtained and 

reviewed. The EIA Report has been structured under ten (10) Chapters with a Non-Technical 

Summary, in line with the structure and content as released by the Ghana EPA in 2016 and 

revised further in November 2018. The 2018 revision was to ensure the incorporation of climate 

change issues into the EIA process. 

 

Chapter 2: Policy, legislative & Administrative Requirements    

6. It is a requirement to provide an overview of all national legislation and international 

conventions/guidelines that may inform the EIA Process in Ghana to ensure that the proposed 

project meets the highest possible standards of EIA and the subsequent management policies. 

Subsequently, the relevant policies, legislative and administrative framework, including VRAôs 

Corporate Policies, that must be considered for the successful implementation of this project 

have been gathered and how they apply discussed as part of this environmental assessment 

report.  

 

7. The project is partly financed by the KfW Group through an on-lending Agreement between the 

VRA and the Government of Ghana. Thus, in addition to the national laws, the proposed solar 

power project has also committed to align as far as possible with the requirements of 

international financiers. Generally, KfW bases project assessments on the regulations that apply 

in the country in which the project is to be implemented. These regulations must be consistent 

with international environmental, social, health, safety and labour standards. Thus, international 

safeguards such as those of the World Bank Group, including International Finance Company, 

Organisation for Economic Corporation & Development (OECD), European Development 

Finance Institutions (EDFI) as well as the Equator Principles that dictate óbest-practiceô from an 

environmental and social impact perspective are outlined briefly along with guidelines 

developed by the international community.  

 

8. All relevant national and international environmental, social, health, safety and labour laws, 

policies, regulations, guidelines and standards that may apply to the development of the project 

will be applied as required. 

 

Chapter 3: Project Description & Alternatives   

9. The 35MW Solar Power Plants and associated electrical infrastructure is to be installed within 

Kaleo and Lawra communities within the Nadowli-Kaleo District and the Lawra Municipal 

respectively. The project will install ground mounted grid tie PV panels on fixed tilt axis 

systems depending on the location. These PV panels with the help of semi-conductor material 

convert sunlight into direct current electricity. Inverters then transform the DC electricity 
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produced by the PV modules into the alternating current electricity which will then be stepped 

up and fed into the distribution grid. The power generated by the solar power generation units 

shall be boosted to 34.5kV after merged together, then connected to the indoor high-voltage 

switch gear cabinet and finally access to the power grid through a 34.5kV overhead 

transmission line. Subsequently, all the PV Plants will be connected to the 34.5 MV network 

operated by the VRA subsidiary company, Northern Electricity Distribution Company 

(NEDCo). The source of the network is the main feeder at Sawla.   

 

10. The procurement of an EPC Contractor, Elecnor SA of Spain was completed in June 2019. The 

construction of the proposed project will begin once the Environmental Permit has been 

obtained since the other required legal approvals and permits such as Power Purchase 

Agreement (PPA) and Land Lease Agreement and compensations have already been done with 

the affected local community members who occupied the proposed project site. Commencement 

of project construction is targeted in November 2019. The Lawra Site is expected to take 7 

months to complete whilst that of Kaleo will take 15 months.  Tractebel Engineering (formerly 

Lahmeyer International GmbH) as the Ownerôs Engineer for the project is responsible for site 

verifications, design, specification and all technical aspects of the tender and contracting as well 

as working as specialist environmental advisors. The services will further expand to the 

supervision of the whole construction process and commissioning. During operations and 

maintenance, the responsibility is going to be taken over by a dedicated VRA Team 

 

11. Design specifications to be followed during construction are to be in line with both the Ghana 

Building Code, 2018 as well as international standards such as the British Standards (BS). The 

EPC Contractor is required to provide a Health & Safety Plan, an Environmental Protection 

Plan as well as a Quality Assurance Plan as part of the bidding documents, and this has been 

done by the successful bidder and is to be monitored during project construction. In line with 

the VRA Local Content Policy, the contractors would be required to have a local component. 

All contractors for the project shall assume full professional liabilities regarding fulfilment of 

any statutory requirements and shall be expected to carry out all civil based works in line with 

VRA approved specifications and drawings as well as national/international standards and 

codes. VRA shall seek and allocate funds to cover eligible payments under the contract for the 

project.  

 

12. Feasibility studies regarding the project basic design, network connection assessment and field 

surveys were done which has helped the Environmental Assessment to present alternatives in 

comparative form, defining the differences between each alternative and providing a clear basis 

for the selected option. In this respect, the ñNo Development Scenarioò is analysed followed 

by the Geographical Situation and meteorological conditions which formed the basis for 

selecting the sites in Northern Ghana.  In addition, an evaluation of the selected sites, selection 

of optimal route for the sub-transmission line as well as the technological options for the PV 

facility including module technology, inverter concept and mounting system and components 

suitable for the project conditions have been provided in the EIA Report.  
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Chapter 4: Description of Existing Environment  

13. An environmental assessment requires that a baseline survey should be undertaken to establish 

the existing ecological and socio-economic situation in the project area. This will inform the 

impact receptors and informs the level of mitigation to be put in place during project 

implementation. In this regard, study on the existing biophysical and social environment 

commenced in June 2011 and has been ongoing since. A detailed report covering all aspects of 

the existing physical environment, biological environment, ecological sensitive areas as well as 

socio-economic conditions has been outlined in the EIA Report. Information provided on 

physical environment include national GHG Gases Emissions, Atmospheric & Climatic 

Conditions, Ambient Noise, Air Quality, Topography and Drainage as well as Geology & Soils.   

 

14. It must however be noted that even though the project is specific to the Kaleo and Lawra 

communities, described as the immediate impact area (assessed within 2km from the specific 

project sites), its environmental and social influence may affect a large area of the other parts of 

the affected districts in question. Thus, aside providing specific data on the project site, it also 

includes information such as climate, social-economic development that transcends the specific 

communities and is general to the affected districts, the broader impact area.  

 

15. All the three (3) Kaleo sites are degraded and characterized by annual bush fires, continuous 

farming, and animal grazing etc. Located within the project vicinity across the main road of 

Kaleo Site 1 are the Kaleo DA Nursery and Primary schools, and the Church of Pentecost. One 

key historical resource in Kaleo is the burial ground of the Late Hon. Jatoe Kaleo, who died on 

June 6, 1998. This site is about 500 m to the Kaleo Site 1. The Late Hon. Jatoe Kaleo was one 

of the leading Ghanaian politicians who led Ghana into independence. The Kaleo Police Station 

and the Ahmadiya Mission Hospital are both located close to the western side of the Kaleo Site 

2. There are 2 Fulani nomadic settlements, one just outside the Kaleo Site 2 and the other 

located within the site, made up of 2 hamlets. Discussions with the landowner indicate these 

Fulanis was contracted by him to look after his cattle and the landowner himself (upon request 

by VRA) will oversee and provide for the adequate resettlement to another equivalent plot on 

his property for them. 

 

16. The Lawra site is also degraded and characterized by annual bush fires, continuous farming, and 

animal grazing. There are no settlements on this site, and the land is largely fallow with Acacia 

and Sheanut being the most dominant trees. The site is located parallel to the N12 Lawra -

Hamile road, which was untarred when the baseline studies started in 2011 but asphalted as at 

close of 2018. There is an untarred road located on the southern end of the site that leads to the 

Black Volta, which will serve as access route prior during construction. The waters of the Black 

Volta serve as the demarcation between Ghana and Burkina Faso. The water body also serves as 

a recreational facility during public holidays for the youth of Lawra.  Just by the side of this 

road, but outside the project area, is a tree shrine, comprising of Ebony / Nim Tree, known as 

the Kulbonuo Shrine belonging to the Nuo-ire Family in Lawra. The site was acquired in such a 
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way to avoid the shrine, however, its nearness to the project site is a recipe for future conflict 

with the shrine owners and discussions have been concluded to safeguard the site for a peaceful 

co-existing with the solar power facility.  

 

17. The neighbouring features around the immediate impact of the kaleo and Lawra PV project 

areas and their coordinates as well as distances from the project sites are shown below. 

 

Name of Infrastructure/facilities  Latitude  Longitude 

Distances (km) 

Site 1 Site 2 Site 3 

Kaleo Police Station  10° 9'56.28"N   2°32'24.91"W 1.1 0.48 1.76 

Ahmadiyah Mission Hospital  10°10'10.81"N   2°32'30.27"W 0.96 0.72 1.42 

Kaleo R/C Primary  10°10'19.27"N   2°32'32.54"W 0.96 0.93 1.26 

Kaleo DA Nursery  10°10'27.62"N   2°32'20.89"W 0.62 0.93 0.84 

Kaleo DA Primary School  10°10'35.84"N   2°32'5.12"W 0.42 1.12 0.43 

Burial Site of Late Hon. Jatoe Kaleo  10°10'27.10"N   2°32'21.66"W 0.64 0.92 0.87 

Church of Pentecost  10°10'34.12"N   2°32'15.65"W 0.56 1.1 0.59 

Fulani Settlement 1  10° 9'54.26"N   2°32'10.14"W 0.92 0.17 1.72 

Fulani Settlement 2  10° 9'58.61"N   2°32'18.41"W 0.92 0.28 1.63 

Emmanuel Worldwide Synagogue  10°10'46.92"N   2°32'8.53"W 0.77 1.46 0.14 

Kaleo Community Dam  10°10'53.74"N   2°32'32.19"W 1.35 1.8 0.83 

Kaleo Site 1  10°10'22.89"N   2°32'1.07"W - 0.76 0.84 

Kaleo Site 2 (for future expansion 

project)  10° 9'59.70"N   2°32'9.38"W 0.76 - 1.55 

Kaleo Site 3   10°10'49.91"N   2°32'4.98"W 0.84 1.55 - 

LAWRA PV SITE    
Distance from Solar Site 

Black Volta  10°40'9.79"N   2°54'41.68"W 1.50 km 

Forestry Commission Lawra 

Office  10°39'13.27"N   2°53'22.55"W 

1.80 km 

Forest Reserve  10°39'16.02"N   2°53'27.82"W 1.64 km 

 

18. The vegetation of the project areas is generally the Guinea Savanna Zone with light 

undergrowth and scattered medium sized trees. It is mostly characterized by short grasses. A 

total of 1,442 trees were enumerated at all the sites. At the Lawra Station Forest Reserve, 105 

trees comprising of 8 species were identified, with the dominant species being Leocarpus and 

Teak which are not endangered species. Again, total of 1,337 trees of 29 species were 

enumerated at the four (4) off reserve areas, with the dominant species being Dawadawa and 

Sheanut trees.  

 

19. The major trees which are also economic ones are Sheabutter (42.65%) and Dawadawa 

(13.87%). The neem tree (10.26%) is basically used for fuel wood and is also medicinal. These 
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trees provide a major source of income to households particularly women who play important 

roles in the provision of household needs. These economic trees provide a potential for the 

establishment of processing industries to increase employment opportunities for the people. Fire 

is a common feature here, and the more successful tree species have adapted to the annual fires 

by having thick barks. It is also characterized by several species of grasses which survive the 

fires by way of their rhizomes and fibrous roots that remain buried in the soil during the 

sweeping fires. 

 

20. Due to closeness of the sites to human settlement coupled with continuous farming activities 

and annual bushfire, few wildlife resources are identified at the project sites. The fauna of the 

project area has been extensively affected by over-exploitation, alteration and fragmentation of 

habitat resulting from especially bushfire, human settlements, and agricultural activities. 

Livestock were common. Some birds were found perching on the trees and in an interview, 

community members confirmed that the identified birds are occasionally seen in this area.  

 

Chapter 5: Stakeholder Consultations   

21. Stakeholder engagements forms a key activity in the environmental assessment process. To 

identify stakeholders for this project, a stakeholder mapping was done to identify those critical 

to be consulted during the process. It largely involved identifying stakeholders located within 

the projectôs proximity as they are the most likely persons to be impacted upon, like those 

whose properties will be affected by the project, or those who reside in the communities.   

 

22. Based on the mapping assessment, the following categories of key stakeholders were identified 

and engaged with: 

a. Property Affected Persons (PAPs), including landowners within the Lawra and Kaleo as 

well as crop owners. 

b. Farmers and women whose farmlands have been affected.  

c. Community members within Lawra and Kaleo, including Traditional Authorities and 

elected representatives.  

d. State Agencies within the Nadowli-Kaleo District and Lawra Municipal 

e. Forestry Services Division, Lawra Office 

f. Water Resources Commission, Accra 

g. Ghana Airports Company, Accra  

h. Energy Commission 

i. Irrigation Development Authority 

j. Owners of facilities/activities identified closed to the project site, including the Church of 

Pentecost and the Ahmadiyah Mission Hospital 

k. ñNuo-Ireò Family, owners of the Kulbonuo Tree Shrine.  

l. The Fulani settlements 
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23. Based on the issues raised at the project briefings, status quo conditions of the study area and 

the nature of the proposed development, the key issues of concern that must be considered 

during project implementation are summarized as below: 

a. Effective Community Entry by Project Contractors 

b. Employment for Community Members 

c. Implementation of a Corporate Social Responsibility Programme 

d. Availability of Grievance Redress Mechanism 

e. Environmental Challenges 

f. Land Acquisition & Compensation for Loss Property 

g. Changes in Land Use 

h. Risk to Public Safety, Community Health & Security Issues 

i. Groundwater Abstraction and Community water demand 

j. Change management 

k. Continued Engagement During Construction & Operational Phase 

l. Effective Monitoring & Evaluation Process 

 

24. With respect to public disclosure, copies of the EIA Report shall be made available at the under-

listed locations for the public to assess and provide any review comments: 

a. E-copy on the VRA Corporate website at www.vra.com. 

b. EPA Head office in Accra  

c. EPA Upper West Regional Office in Wa 

d. Lawra Municipality 

e. Nadowli-Kaleo District Assembly 

f. Paramountcy of Lawra Naa  

 

Chapter 6: Impacts Identification & Significance  

25. As required under the Ghana EA Regulations, the EIA process is expected to identify the 

potential impacts, both positive and negative, of the proposed development that occurs during 

the pre-construction, construction, operational and decommissioning phases of the development. 

The following categories/attributes: nature, duration, spatial extent reversibility, direct and 

indirect impacts, short term and long term, positive or negative, cumulative, have been utilized 

in identifying project impacts. 

 

26. The major positive impacts of the project identified are listed as follows: 

a. Minimisation of Greenhouse Gas Emissions 

b. Increased employment opportunities, 

c. Stabilization of electricity, 

d. Promotion of economic growth in the country. 

 

27. Identified negative impacts of the project are listed as follows: 

a. Disturbance to general populace 

http://www.vra.com/
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b. Increase levels of fugitive dust and vehicular emissions 

c. Flood Risks 

d. Soil Pollution 

e. Water Pollution 

f. Increase risks to environment and health 

g. Altered sense of place and visual intrusion from construction activities  

h. Loss of habitat and listed/rare species 

i. Destruction / loss of Historical & Cultural Heritage Resources 

j. Injury to workers 

k. Loss of Properties 

l. Loss of land for personal and commercial use 

m. Reduction in productivity 

n. Injury to public 

o. Increase in traffic and road accidents 

 

28. Within the project area and its surrounding there are no existing and/or planned developments 

which would result in cumulative impacts on any of the environmental or social receptors 

investigated as part of the EIA. The assessment of cumulative impacts in that sense is not 

relevant. However, impact on water resource especially, ground water, is critical as water is 

required for cleaning of the PV modules on a regular basis. Estimated volume of water demand 

for wet cleaning of solar panels ranges from 19.5 m3/year to 84.5 m3/year for a duration of 20 

years. There is the need to ensure that enough water is available and that there is no negative 

impact on the drinking water supply situation of the nearby communities which may create 

substantial social conflicts.  

 

Chapter 7: Mitigation & Enhancement Measures 

29. Information on the enhancement or mitigative measures to be put in place based on the 

identified impacts has been accessed through the consideration of the following: 

Á Enhancement measures, which outlined measures to be implemented to enhance already 

positive benefits of the project. 

Á Embedded or In-built Controls, which outlines mitigation measures which is built into the 

project during the design process as well legal requirements that must be adhered to in order 

for easy transfer into all contractual documents with the EPC Contractor, if required 

Á Mitigation of significant effects or key mitigation (pertinent measures that will be written 

into and enforced through the EMP for implementation to ensure that the significance of the 

associated impact is acceptable).  

Á Mitigation of non-significant effects or additional mitigation (management actions to be 

considered by proponent and authority).  

 

30. The identified measures are to be implemented mostly by the EPC Contractor in collaboration 

or under the supervision of VRA at the constructional stage whilst the VRA is solely 

responsible for the operational stage. Based on expert experience. an evaluation of the residual, 
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i.e. remaining, impacts after implementation of the mitigation measures, has also been 

undertaken and indicated. 

 

Chapter 8: Environmental Management & Monitoring Plan  

31. An Environmental and Social Management Plan (ESMP) for the Project has been developed the 

purpose of which is to specify the standards and controls required to manage and monitor 

environmental and social impacts during construction and operation phase. To achieve this, the 

ESMP identifies potential adverse impacts from the planned activities and outlines mitigation 

measures required to reduce the likely negative effects on the physical, natural and social 

environment.  

 

32. VRA/EPC Contractor is committed to execute all construction and operation related activities 

for the proposed PV Project as per the best established environmental, health and safety 

standards and it will be aligned with upcoming project to be implemented at asset level. 

Mitigation measures are proposed for impacts which are identified and quantified. Some 

residual impact will however persist after the all mitigation measures are employed, the 

Environmental and Social Management Plan intends to delineate monitoring and management 

measures to minimize such impacts by allocating management responsibility and suggesting 

skill requirement for implementation of these measures during construction and operational 

phase. The ESMP therefore includes proposed mitigation measures, environmental monitoring 

and reporting requirements, training measures, implementation schedule and cost estimates. 

 

Chapter 9: Decommissioning & Dismantling Plan   

33. Each of the solar power projects shall typically have a life expectancy of 20 to 25 years. The 

current trend in the solar energy industry has been to replace or "re-power" older solar energy 

projects by upgrading older equipment with more efficient PV plants and ancillary equipment.  

However, if not upgraded the PV plants will be decommissioned. The solar power facility 

decommissioning process shall be initiated upon the termination of the leases with the 

landowners.  VRA or the project owners at the time agree to meet with the landowner prior to 

the lease expiration date to ensure that the owners perform its obligations to remove its property 

and restore the premises. Removal of machinery, equipment, PV Modules/Inverters and all 

other materials related to the project is to be completed within one year of decommissioning. 

Thus, within twelve (12) months of initiating the decommissioning, the relevant project 

components will have been removed from the leased land.  

 

Chapter 10: Conclusion & Recommendation   

34. VRA believes that the EIA Report has sufficiently dealt with the significant issues on the 

ground. It is hoped that the report will meet the expectations of the EPA and warrant the 

issuance of Permit to enable VRA to commence the project. VRA commits to collaborate with 

EPA to jointly manage the environmental and social concerns related to the solar power plant 

project and shall submit progress environmental reports to the EPA as required.  The study 

therefore recommends that the EIA Report should be approved with the provision that the 
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suggested mitigations measures will be adopted, and the ESMP / Monitoring Plans will be 

followed in the letter and spirit. 
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1 INTRODUCTION  

1.1. The Project  

The Volta River Authority (VRA) proposes to construct and operate a total of 35MW Solar Power 

Plants and associated electrical infrastructure within Kaleo in the Nadowli-Kaleo District and Lawra in 

the Lawra Municipal, all in the Upper West Region of Ghana. The location of project districts within 

the Upper West Region in the context of Ghana is shown in Figure 1-1. The project which is titled the 

ñ35MW Solar Power Project: Upper West Regional Project Sitesò (hereinafter referred to either as the 

ñProjectò) is to be developed in two phases by utilizing four (4) separate sites with a total land area of 

49.79Ha. The breakdown of the developmental phases and land sizes to be utilized under the project is 

as shown in Table 1-1.  

Table 1-1: 35MW Solar Power Project: Upper West Regional Project Sites 

Name Size (Ha) Phase 1 (MW) Phase 2 (MW) Total (MW)  

Kaleo Site 1 10.22 8 0 8 

Kaleo Site 2 18.39 0 13 13 

Kaleo Site 3  10.18 5 2 7 

Lawra  11.00 4 3 7 

Total 49.79 17 18 35 

Source: ñRequirements for modifications of Phase 1 to accommodate Phase 2 (2018) 

 

Developments activities under Phase 1 will allow for relevant modifications and ease of installations 

for those under Phase 2. Constructional activities for Phase 1 are expected to commence latest by 

November 2019, and depending on financial closure, that of Phase 2 is targeted by June 2020. Thus, 

based on the timing of financial closure for Phase 2, project construction for both phases may run 

concurrently An Environmental Permit has been obtained for the 12MW component, comprising of 

8MW Kaleo Site 1 and the 4MW Lawra Site under Phase 1. Outstanding is the acquisition of the 

Environmental Permit to cover the additional 23MW, comprising of the 5MW Kaleo Site 3 for the 

Phase 1 as well as the 18MW associated with the Phase 2 development, to cover the entire 35MW PV 

power plants.  

1.2. The Applicant 

VRA was established on April 26, 1961 under the Volta River Development Act, 1961 (Act 46) of the 

Republic of Ghana with the mandate to generate, transmit and distribute electricity. Under the Volta 

River Development (Amendment) Law, 1987, PNDC 171, responsibility for distribution of power in 

the Northern part of Ghana was transferred from the then Electricity Corporation of Ghana; now 

Electricity Company of Ghana (ECG) to the VRA and this was performed by its Northern Electricity 

Department (NED). Act 46 was amended again by the Volta River Development Amendment Act 2005 

(Act 692) in the context of the Ghana Government Power Sector Reforms, and the power transmission 

function of the VRA was transferred to a separate transmission utility, known as the Ghana Grid 

Company (GRIDCo), which became operational in August 2008. The amendment was aimed at 

creating the requisite environment to attract Independent Power Producers (IPPs) into the Ghana energy 

market.  
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Figure 1-1: Location of Project Districts in the Upper West Region in the Context of Ghana 
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In addition, NED has been transformed into the Northern Electricity Distribution Company 

(NEDCo), a stand-alone, wholly owned, subsidiary of VRA with the responsibility of electricity 

distribution in Northern Ghana and became operational in May 2012. NEDCo is currently the sole 

distributor of electricity in the Brong-Ahafo, Northern, Upper East, Upper West, and parts of 

Ashanti and Volta Regions of Ghana.  Based on the various amendments to Act 46, VRAôs current 

mandate has now been largely restricted to generation of electricity and distribution of electricity in 

the northern parts of the country.  

 

VRA as at September 2019 had an installed electricity generation capacity of 2,600MW, 

representing 58.8% of the national installed capacity of 4,420MW, and this is from two hydroelectric 

plants, one solar power plant and seven thermal power plants. With the recent decommissioning of 

one of the thermal power plants, the Mines Reserve Power Plant, VRAôs dependable capacity is now 

2,267MW, representing 58.2% of the national dependable capacity of 3877MW. VRA reaches its 

customers in Ghana and neighbouring countries through GRIDCo. VRA's regulated customers are 

the Electricity Company of Ghana (ECG) for the southern part of Ghana and to its subsidiary 

company, NEDCo for the northern part. Details of the VRA can be accessed on its website 

www.vra.com.   

 

1.3. Purpose & Objectives of the Project    

1.3.1. Purpose of Project 

The Government of Ghana (GoG) passed the Renewable Energy Act (Act 832) in November 2011 to 

provide the necessary legal and regulatory framework for promoting the provision of energy from 

renewable sources. The objective of this Act is to promote the sustainable development and 

utilization of renewable energy resources for electricity and heat generation; consequently, 

increasing the proportion of renewable energy in the total national energy mix. The support for the 

law is also guided by the need to address climate change, as well as the rationale that Ghana has a 

range of renewable resources and that renewable applications are in fact the least-cost energy service 

in many cases - and more so when social and environmental costs are considered. It is targeted that 

10% of Ghanaôs electricity needs should come from Renewable Energy sources by 2030. 

 

In line with the National Renewable Energy Act, 2011, VRA in February 2010 adopted a Renewable 

Energy Policy in order to develop and operate RE plants in an efficient, cost effective and 

environmentally sustainable manner. To achieve the purpose set out in the VRA RE Policy, the 

Renewable Energy Development Programme (REDP) was formulated. The VRA REDP sets a 5-10 

yearsô Renewable generation capacity target, taking cognisance of the local and export demand and 

the system constraints and is being rolled out in two (2) phases as shown in Table 1-2.  

 

 

 

http://www.vra.com/
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Table 1-2: VRA Renewable Energy Development Programme 

REDP Solar Power Project Wind Power Project 

Phase 1 a. 2.5 MW Navrongo Solar Power Plant in 

the Kassena Nankana East District of 

the Upper East Region and the plant has 

been operational since May 2013.  

 

b. 17MW (8MW and 5MW in Kaleo, 

4MW Lawra) in the Upper West 

Region. Feasibility Study, including this 

EIA and procurement of EPC Contract 

is ongoing. 

a. 76 MW Wind Power Project -1 (Anloga, 

Srogbe, Anyanui in Volta Region)  

b. 76.5MW Wind Power Project -2 

(Wokumagbe and Goi in Greater Accra 

Region)  

 

Feasibility Study, including EIA, for WPP1 and 

WPP2 are ongoing and are expected to be 

completed by close of June 2018. 

Phase 2 200MW Solar Power project to be built in 

different phases, including the following: 

a. 18MW (13MW and 2MW in Kaleo, 

3MW Lawra) in the Upper West 

Region.  Feasibility Study, including 

this EIA is ongoing. 

b. 40MW Bongo Solar Power Project: 

Feasibility Study, including EIA, is 

ongoing. 

200MW Wind Power Project, and wind 

measurements completed at four (4) sites.   

Source: ñScoping Report for 40MW Bongo Solar Power Project, 2018 

 

The first RE project with a capacity of approximately 2.5 MWp at Navrongo, Upper East Region, has 

been in operation since May 2013. The existing scenario is that currently no major power station is 

operating in Northern Ghana. All the power generating stations are in Southern Ghana, comprising 

large hydropower plants on the Volta Lake as well as the thermal power stations which are mainly 

located in the city of Tema and Aboadze, near Takoradi. Hence, electricity for consumers in Northern 

Ghana is only transported via the National Interconnected Transmission System. In case of grid 

failures or power plant shutdowns, no electricity is available in Northern Ghana. The implementation 

of the 35MW Solar plants in the Upper West Region of Northern Ghana will stabilize the local grid 

and therefore improve electricity supply. 

 

1.3.2. Objectives of Project 

This ñ35MW Solar Power Project: Upper West Regional Project Sitesò is being developed with the 

following objectives: 

Á To utilize solar as an additional source of generation to supply the increasing domestic and 

export demand. 

Á To align VRAôs generation capacity development with GoG Policy on renewable energy that 

seeks that 10 % of all electricity generation to come from renewable sources. 
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Á To meet any future renewable energy purchase obligations to be placed on NEDCo with VRAôs 

owned RE plants. 

Á Develop the requisite skills required in solar plant development, design and operation to 

position the VRA to provide leadership technical expertise for deployment of renewable based 

electricity generation in African. 

Á Improve VRAôs power supply security by diversifying it sources of power generation. 

Á Increase VRA power generation capacity without increasing the organisationôs exposure to fuel 

supply risks and price escalations. 

Á Increase VRAôs power generation capacity whilst reducing the carbon footprint of the 

electricity generated. 

 

1.4. Purpose of Environmental Impact Assessment 

Under the provisions of the Ghana Environmental Assessment Regulations, 1999 (LI 1652), power 

generation and transmission projects are categorized under environmentally critical projects for 

which an Environmental Permit is required from the Environmental Protection Agency (EPA), the 

nationally designated environmental authorisation agency. Section 2.2 of the Environmental Impact 

Assessment (EIA) Guidelines for the Energy Sector, Volume 1, dated September 2011, indicates 

that ground mounted PV power plant/system, either stand-alone, hybrid or grid-tied with total 

surface area of array exceeding one (1) hectare but below 20 hectares requires the undertaken of an 

environmental assessment and the preparation of a Preliminary Environmental Assessment (PEA) 

Report. A full -blown EIA Report is required when the land area required exceeds 20Ha. It is 

therefore a legal requirement in Ghana that development projects such as the solar power plants 

under VRAôs REDP are subjected to an environmental impact assessment process, and 

environmental authorisation through the issuance of an Environmental Permit by the EPA.  

Guidelines for the environmental assessment processes have been further outlined in the Volume 2 

of the EIA Guidelines for the Energy Sector. 

 

In line with the Environmental Assessment Regulations (1999), VRA in September 2014 obtained 

an Environmental Permit1 for the initial 12MW component, through the preparation of a 

Preliminary Environmental Assessment (PEA) Report (Updated Version) for ñ12MW Solar 

Power Project Phase 1: Upper West Regional Project Sitesò, June 2014.  Currently, the VRA 

intends to expand the scope of the development from 12MW to 35MW, and this is to be achieved 

through the acquisition of additional lands at the Kaleo and Lawra sites to accommodate the extra 

23MW capacity as shown in Table 1-1. The capacity of the proposed 12 MW PV Plant under Phase 

1 has now been upgraded to 17MW, by the addition of a 5WM solar power plant at Kaleo Site 3. In 

addition, an 18MW solar power plant is also to be developed under Phase 2. Four sites with a total 

land area of 49.79 Ha are to be utilised under the project. Site plans of the four distinct sites 

indicating the proposed PV capacity to be installed at each site are shown in Figure 1-2 and Figure 

1-3. 

 

1 See Appendix 1 for the Environmental Permit, dated March 18, 2018. 
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Figure 1-2: Site Plans of Kaleo Solar Power Projects   
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Figure 1-3: Site Plan of Lawra PV Solar Power Project   
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As indicated earlier, project construction for both phases may run concurrently depending on the 

timing of financial closure and therefore activities have been linked and redefined as a singular 

project. Thus, with the increase of the project to 35MW as well as the utilisation of land area of 

49.79Ha, VRA is now mandated by LI 1652, to update the EIA report to seek environmental 

authorisation for the project through the issuance of an Environmental constructional permit. VRA 

submitted a Draft EIA Report for the 35MW Solar Power Project, dated March 2019 to the EPA for 

review. The EPA per letter dated July 29, 2019 submitted their review comments and requested that 

the issues raised be addressed and incorporated in the revised report, and VRA should submit to 

them, eight (8) copies of the Final EIA Report for the issuance of the constructional Environmental 

Permit.2  This Final EIA Report has been prepared to address any predicted environmental and 

social issue associated with the construction and operation of the ñ35MW Solar Power Project: 

Upper West Regional Project Sitesò. Table 1-3 provides information on how the EPA review 

comments on the Draft EIA have been addressed in the report. In line with Regulation 24 of LI 

1652, VRA will prepare an Environmental Management Plan within 18 months of project 

operations for the acquisition of an operational Environmental Permit for the facility. 

 

1.5. Approach & Methodology  

1.5.1. Overview 

EIA is a process designed to ensure that new developments, and extensions to existing developments, 

are located and designed in such a way as to minimise environmental impact. An EIA is an 

information gathering exercise from which a clearer picture emerges of the potential environmental 

effects of a project. The objectives of an EIA are to: 

Á Identify environmental constraints and opportunities within the study area, taking account of the 

characteristics of the development and the local environment. 

Á Identify potential impacts and interpret the nature of these impacts. 

Á Describe the mitigation measures envisaged to prevent, reduce and where possible offset any 

significant adverse effects on the environment, including the appropriateness of avoidance and 

prevention measures; and 

Á Determine the significance of any residual environmental effects following mitigation 

measures. 

 

To achieve the above objectives, a baseline survey should be undertaken to establish the existing 

ecological and socio-economic environment in the project area to determine the anticipated impacts of the 

project on the environment or vice versa. Such impacts are then analysed to enable the potential 

mitigation measures to be put in place.  Mitigation measures are proposed through the consideration of 

alternatives, physical design, project management or operation to avoid, reduce or remedy any significant 

adverse effects on people and the environment resulting from the proposed development. 

 

2 See Appendix 1 for EPAôs Review Comments Letter 
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Table 1-3: EPA Review Comments Report  

#. Chapter EPA Review Comments Response 

 

1 

 

1.4 

Purpose of the Environmental Impact Assessment (page 1-5)  

Note that an Environmental Management Plan (EMP) is required for the renewal 

of the environmental permit for the existing project, which was permitted earlier, 

as was indicated in the Permit conditions. 

 

 

Noted and indicated under on Page 1-8 of Section 1.4  

 

 

 

 

2 

 

 

 

 

2.4.1 

 Environmental Protection (page 2-7) 

¶ Include the following: 

ü Hazardous and Electronic Waste Control and Management Act, 2017 (Act 

917) 

ü Hazardous, Electronic and other wastes (Classification) AND Management 

Regulations 2016, L1 2250. 

ü Land Use and Spatial Planning Act 2016, Act 925. 

ü Community Water and Sanitation Agency Act, 1998, Act 564. 

 

¶ Note that the Environmental Quality Guidelines have been replaced with 

the following Standards. 

ü Ghana Standard for Environmental Protection-Requirements for 

Effluent Discharge (GS 1222: 2019) 

ü Ghana Standard for Environment and Health Protection- 

Requirements for Ambient Air Quality and Point Source/Stack 

Emissions (GS 1236: 2019) 

ü Ghana Standard for Health Protection ï Requirements for Ambient 

Noise Control (GS 1222:2018) 

 

 

ü Act 917 of 2017 is already provided in the Report 

under Section 2.4.3 (c) 

ü Included under Section 2.4.3 (d) 

 

ü Included under Section 2.4.7 (g) 

ü Included under Section 2.4.7 (c) 

 

 

¶ Noted and the GSA standards have been included as 

Section 2.4.2 

 

 

 

 

 

 

    Project Description and Alternatives 

¶ The description of the actual production process should come out clearly 

 

¶ Discuss modalities and the roadmap with the Kaleo community and the 

indigenous people or two Fulani nomadic settlements on the project location to 

facilitate and ease their relocation from the Project site. 

 

¶ Detailed description of the production process 

has been provided under Section 3.2. 

¶ Modalities for the relocation of the Fulani 

herdsmen is discussed under Section 5.3.1   
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#. Chapter EPA Review Comments Response 

3 3.0 ¶ The description of the project site should indicate the immediate 

surroundings/adjoining land use activities. 

¶ Noted and included under Section 3.31 and 3.3.2.  

 

 

 

4. 

 

 

 

4.2 

              General Site Information (Page 4-1) 

¶ Indicate the closeness of all the identified features/ infrastructures as given 

in 4.22 & 4.23 to project site 

¶ Assess the effect of the identified practices (bush fires, farming, animal 

grazing) on the project. 

¶ The plan to relocate the shrine at the Kulbonuo Shrine should be discussed 

with the owners for them to agree right from the Beginning to avoid 

conflict during the project implementation. 

 

¶ Noted and provided in Table 4.1and Table 4.2 

 

¶ Noted and discussed under Section 4.2.2 

 

¶ Noted and discussed under Section 5.3.1 

 

 

 

 

5 

 

 

 

 

5.0 

               Stakeholder Consultation (Page 5-1) 

¶ Owners facilities/activities identified closed to the project site as identified 

in section 4.2.2 should be consulted and their concerns intergraded into the 

report. 

¶ Consult and attach evidence of consultation with both the Bayoyire family 

and the community on the possible relocation of the Kulbonuo shrine 

within the project catchment area to avoid future conflict. 

¶ Consult following and attach evidence of consultation: 

ü Energy Commission 

ü The indigenous people and the Fulani settlements 

ü Church of Pentecost 

ü Irrigation Development Authority 

ü Ahmadiyah Mission Hospital 

ü The Bayoyire community who own the shrine 

 

¶ Noted and discussed under Section 5.3.1 

 

 

¶ Noted and discussed under Section 5.3.1, 

evidence attach under Appendix 8 

 

 

 

 

 

¶ Noted and discussed under Section 5.3, evidence 

attached under Appendix 8 

 

6 6.3.1.& 

7.2.1 

Minimization of Greenhouse Gas Emissions (Page 6-7) & (Page 7-1)  

Discuss measures to reduce the effect of removing tress identified in the project 

sites and selection of material that will minimize impact on greenhouse gas 

emissions. 

Section 6.3.1 and 7.2.1 discusses the positive impacts of 

the project and therefore the issues of removal of trees 

vis-à-vis GHG emission which are negative impacts 

cannot be discussed here.  Instead, this has been 

discussed under ñNegative impact on Ecological 
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#. Chapter EPA Review Comments Response 

Environmentò, i.e. Section 6.5 and Section 7.4. The issue 

has further been discussed under Section 5.3.5 

during consultations with the Forestry Services 

Division. 

 

 

7. 

 

 

6.4.2 

              Impacts on Air Quality (page 6-17) 

¶ Include discussion on the effect of transportation of aggregate and fine 

materials. 

¶ The fact that impacts are short term does not mean it is not significant. 

This should be adequately managed considering the fact that it was raised 

during the meeting with the communities. 

 

¶ Noted and discussed under Section 6.4.2 

 

¶ Impacts have been discussed under Section 7.3.2 

 

 

8. 

 

6.4.6 

              Impacts of waste Generation (page 6-25) 

¶ Waste lubricating oil is considered as hazardous and should be separated 

from the general wastes. 

¶ Identify broken and obsolete PV module as waste and assess their impacts 

on the environment. 

¶ Noted and discussed under Section 6.4.6 

 

¶ Mitigation of PV modules, involving packaging 

and shipping for recycling by the manufacturer is 

outlined in Section 7.3.6 

9. 6.4.7 Impact on Landscape & Visual Intrusion (page 6-27) 

Assess the impact of vegetation removal on erosion 
¶  

Noted and discussed under Section 6.4.7 

 

10 

 

6.8 

Negative Socio- economic Impacts (page 6-37) 

Include effect of cutting down economic trees which óprovide a major source of 

income to households particularly womenô as identified in section 4.4 

 

¶ Noted and discussed under Section 6.8.2 and 

mitigative measure provide under Section 7.7.1 

and Section 7.7.2 

 

11 

 

 

 

7.3.2 

Air Quality Impact (page 7-5) 

Include adherence to the Ghana Standard for Environment and Health Protection-

Requirements for Ambient Air Quality and Point Source/Stack Emissions (GS 

1236:2019) 

 

¶ Noted and discussed under Section 7.3.2  

 

Wastewater (page 7-5)  

Provide the quantities of wastewater to be generated from the cleaning activities 

and its management. 

 

¶ Noted and data provided under Section 7.3.6  
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#. Chapter EPA Review Comments Response 

Hazardous waste (page 7-10) 

Identify all the hazardous wastes at the impact generation section. 
¶ Noted and information report provided under 

Section 6.4.6 and shown in Table 6.6  

 

12 

 

7.6.1 

Impact on Land Acquisition (page 7-18) 

Discuss how farmers whose farmlands are taken, and women affected by the 

removal of the economic trees would be assisted to find alternate livelihood 

 

¶ Noted and discussed under Section 7.7.1  

13 7. 9 Mitigation of Impact during Decommissioning phase (page 7-26) 

Waste generation at the construction and decommission phases are not same. 

Please rectify this. 

The Draft EIA Report did not indicate that waste 

generation at the construction and decommissioning 

phases are the same. Rather, the report listed the impacts 

during the constructional phase and indicated that 

ñmitigative measures proposed for the constructional 

phase for the identified impacts also pertains to the 

decommissioning phase and these have listed in the 

earlier sections and will not be discussed furtherò.  

             GENERAL COMMENTS  

¶ The report should be titled Environmental Impact Statement and not 

Environmental and Social Impact Statement. 

¶ Page numbering should follow a consistent manner e.g. 7.6.1, 7.6.2 are 

repeated 

¶ Clarify whether the sitting permit by the Energy Commission is for the 

first phase of the project (12MW) or the entire project and ensure sitting 

permit is obtained for the entire Project. 

¶ Discuss the options available to develop educational programs to sensitize 

and create awareness among community members to discourage them 

from activities that will lead to bushfires. 

¶ Edit the report thoroughly. 

 

¶ The report has been titled Environmental Impact 

Statement as requested. 

¶ Page numbering has been rectified in the Final 

EIS Report. 

¶ Clarification on the siting permit by the Energy 

Commission has been outlined under Section 

3.6.6 and Section 5.3.7 

¶ Noted and bush fire education has been discussed 

under Section 2.2.4 and Section 7.7.2 

¶ The report has been edited, as appropriate. 
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1.5.2. Environmental Assessment Study Team 

The environmental assessment has been undertaken by a team of in-house experts of VRA, made up of 

Environmental Safeguard Specialist, Ecologists, Resettlement Specialist, Land Economist, Land 

Valuation Experts, Engineers and Geodetic Surveyors3. The EIA Team is led by Ben. A. Sackey, the 

Manager, Environment & Social Impact of the Environment & sustainable Development Department. 

Mr. Sackey currently works as an Environmental Safeguard Specialist and has over twenty (20) years of 

experience in the coordination of environmental auditing, environmental scoping, EIA studies, 

resettlement planning as well as the production of Environmental Management Plans (EMP), 

particularly in the energy sector, both for the public and private sector. He is now a Certified 

Environmental Auditor with the Institute of Environmental Management & Assessment as well as a 

Certified Lead ISO 14001 EMS Implementer by the Professional Evaluation & Certification Board. 

 

Technical support for the EIA was provided by Lahmeyer International GmbH as the Ownerôs Engineer, 

through review and due diligence for quality project reporting to ensure adherence to the requirements 

of the environmental and social impact safeguards of KfW Group, the project financiers, as well as to 

international standards. It must be noted that Lahmeyer International has now been taken over by 

Tractebel Engineering, and it is Tractebel that will continue to assist VRA in its oversight responsibility 

in the environmental management of the project during the constructional phase. 

 

1.5.3. Data Collection  

The general methods used in this environmental assessment involved data review, field visits, 

consultations with individuals and or groups as well as formal stakeholder public engagements. For 

detailed project description, various background documents, correspondences and diagrams/figures on 

the proposed project were obtained and reviewed, and this included the following: 

 

- Update Project Design Report ï August 2013  

- Project Network Connection Assessment ï August 2013 

- Renewable Energy Development Programme Ghana: Work Package Closure ï CDM PV 

Projects, August 2013 

- Project Tender Document - Tender No: ICT/KLSPP2/2017  

- 12MWp Solar PV Plants in UWR, Ghana, Kaleo & Lawra (Technical Proposal ï Volume 1), 

2017  

 

Again, various internal documents prepared to describe how the two phases of the project will align 

were also reviewed. This included ñProposed Concept for Expansion of the 12 MWp Project to 17 

MWp And Kaleo Phase II, 2018ò as well as the ñRequirements for modifications of Phase 1 to 

accommodate Phase 2 (2018). 

 

 

3 See Appendix 2 for members of the study team and their roles. 
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For data on the existing biophysical environment, field visits were undertaken done by the EA Team to 

gather primary data as well as secondary data through extensive review of baseline environmental data 

for the project area.  Data was gathered from June 2011 ï March 2012, updated in December 2013. 

VRA in May 2018 engaged the services of the Forest Services Division, Lawra Office to undertake a 

quantification and listing of identified flora and fauna within the PV project sites as well as the Lawra 

Forest Reserve, through which the sub-transmission line component would traverse.  A review of the 

District Forestry Plan for the Lawra Forest District, 2011 provided an insight of the management 

requirements of the Lawra Forest Reserve. The Geotechnical Investigations Report, dated March 2019, 

prepared by the Building and Road Research Institute (BRRI) of the Council for Scientific and Industrial 

Research (CSIR) for the Kaleo and Lawra Sites provided details of the geology and soil types within the 

project area. 

 

The compilation of the social data in the communities was mainly coordinated by the local government 

representatives from the communities, popularly known as Assemblyman/woman. Consultations were 

held with high profile community personnel, including the Traditional authorities, as well as with 

various stakeholders including area administrative officials and government departments such as 

Department of Urban Roads, Physical Planning Department (formerly Town & Country Planning 

Department), Ghana Health Service, Ghana Education Service, Ghana Statistical Service, the Ghana 

National Fire Service, District Assemblies within the Nadowli-Kaleo District and Lawra Municipal in 

the Upper West Region, the project affected districts. Public stakeholder engagements held in January 

2012, November 2017 and August 2019 has provided key socio-cultural information that needs to be 

addressed during project execution. The stakeholder engagements in August 2019 was aimed at 

addressing EPA review comments on the Draft EIA Report.  

 

The secondary data to supplement the primary social as well as biophysical data was collected through a 

wide literature review on the project as well as the project area, both published and unpublished, and 

through internet search. The 2010-2013 as well as the 2014-2017 Medium Term Development Plans, 

Annual Health Reports and Annual Education Performance Report as well as the 2010 Population & 

Housing Census Reports for the Lawra Municipal and the then Nadowli District Assemblies provided 

detailed environmental and social information.  

 

1.5.4. Structure of EIA Report 

In terms of legal requirements, a crucial objective of an EIA Report is to satisfy the regulatory 

requirements of the environmental authorisation agency and environmental assessment process. It is also 

aimed to comply with relevant international guidelines and performance standards. These regulate and 

prescribe the content of the EIA Report and specify the type of supporting information that must 

accompany the submission of the report to the authorities. The Ghana Environmental Assessment 

Regulations, 1999 (LI 1652) outlines basic information required to be provided in EIA Reports. Details 

specific to power generation and transmission projects such as this proposed project are provided in the 

EIA Guidelines for the Energy Sector, dated September 2011 (Volumes 1 & 2).  
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The process and outputs of this environmental assessment, including this EIA Report, is therefore 

intended to meet the formal requirements of Ghanaôs EPA as well as that of international funding 

agencies. The Report has been structured under ten (10) Chapters with a Non-Technical Summary as 

shown in Table 1-4, in line with the structure and content as released by the Ghana EPA in 2016 and 

revised further in November 2018. The 2018 revision was to ensure the incorporation of climate change 

issues into the EIA process. 

 

Table 1-4: Structure & Content of the EIA Report 

Title  Content to be Provided 
Non-Technical 

Summary 

Á The scope, purpose and objectives of the project 

Á Brief project description 

Á The legal basis of the project  

Á Brief explanation of the methods by which information and data were obtained 

Á Brief on the baseline data  

Á Impacts identified and their mitigation 

Á Monitoring  

Á Any other critical matters 

Chapter 1:  

Introduction 

Á The purpose and objectives of the undertaking  

Á The aims of the environmental assessment and how those aims are to be 

achieved.  

Á Methods by which information and data were obtained  

Chapter 2:  

Policy, Legislative 

and Administrative 

Requirements 

Á Overview of relevant policy, legislative and regulatory framework and an 

indication of how each of these relate to the undertaking. This should include 

both national and international Climate Change and Gender related policies (e.g. 

GH-NDCs, National Gender policy, the SDGs, AU Agenda 2063, and the Paris 

Agreement etc.). 

Chapter 3:  

Project Description & 

Alternatives 

Á The location (geo coordinates), land take, design, size and scale of the 

development, components of the project, the nature and duration of 

constructional and operational activities with diagrams, plans, charts and/or maps  

Á Description of adjoining land uses and land use requirement  

Á Description of constructional activities (proposed works; source and quantities of 

materials)  

Á Description of the physical characteristics, scale and design, quantities of 

material needed during construction and operation, description of the production 

processes.  

Á Description of operational phase (processes or activities; scope; facilities and 

utility services required; all outputs (products and wastes)  

Á Climate change related features/components of the project  

Á Description of other development (off-site areas or facilities affected by the 

project)  

Á Numbers of workers involved with the project during both construction and 

operation  

Á The types and quantities of waste generation including emissions, 
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Title  Content to be Provided 
heat/noise/radiation discharges, deposits and residuals (where applicable) and the 

rate at which these will be produced, are adequately estimated. Uncertainties are 

acknowledged, and ranges or confidence limits given where possible.  

Á Alternatives sites, processes, designs and operating conditions where these are 

practicable and available to the developer. The main socioeconomic and 

environmental advantages of these should be discussed and the reasons for final 

choice given. All the alternatives should consider Climate Change Mitigation and 

Adaptation issues and must be environmentally sustainable.  

Á Where alternatives are not considered, explain. 

Chapter 4:  

Description of 

Existing Environment 

/ Baseline Information 

This chapter should discuss the biophysical and socio-cultural environment of the 

proposed undertaking (project) to include  

Á The land area taken up by the development, its location clearly shown on a map 

and geographical coordinates provided  

Á Climatic and atmospheric conditions / Geology / Hydrology/ Ecology Climate 

zone (refer to the GMet Climate Zones classification) within which the project is 

located   

Á Land use:  

Á Noise levels / Air quality  

Á Potential sources of Greenhouse Gases (GHGs) where applicable 

Á Human beings: (population composition and distribution, socio-economic 

conditions, cultural and ethnic diversity, population growth rate);  

Á Social services: (electricity, telecommunication, water supply, hospitals, etc.);  

Á Cultural heritage: (unique features of the area or its people; cemetery, fetish 

grove, festivals etc.).  

Chapter 5:  

Stakeholder 

Consultations  

Á Identify all relevant stakeholders pertaining to the sector and project.  

Á Outline concerns of the stakeholders  

Á Provide evidence and outcomes of the consultation  

Chapter 6:  

Impacts Identification 

& Significance 

Á It is important to set impact boundaries (geographical area of influence) to limit 

the amount of information to be gathered and analysed.  

Á Identify potential impacts for all phases of the project (i.e. pre-construction, 

construction, operation and decommissioning)  

Á The identified Impacts should be presented based on the following 

categories/attributes: nature, duration, spatial extent reversibility, direct and 

indirect impacts, short term and long term, positive or negative, cumulative, etc.  

Á Methodology for the identification of impacts should be well presented using the 

following (where applicable) matrices, checklists, expert opinion, modelling, 

GIS, Climate Change Vulnerability Assessment /Climate Trend Analysis among 

others. 

Á The assessment of significance should also be based on environmental 

guidelines, standards and thresholds, socio-cultural and economic values, health 

and safety, and ecological importance of the resource. The determination of 

significance must also take into consideration Climate Change issues. 

Á Climate change tools for profiling Climate Change Risk and emission foot prints 
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Title  Content to be Provided 
as well as opportunities for building resilience and reducing emissions.  

Á Stakeholder (interested and affected) concerns should be accounted for in the 

identification of impacts. 

Chapter 7:  

Mitigation & 

Enhancement 

Measures 

Á The mitigation of all significant impacts should be considered, and specific 

mitigation measures defined in practical terms (e.g. costs, equipment and 

technology needs, timing). Measures proposed for enhancement of all beneficial 

impacts should be provided in practical terms.  

Á The mitigation exercise should address Climate Change issues and concerns. 

Á Proposed ways of handling and/or treating wastes and residuals where applicable 

should be indicated, together with the routes by which they will eventually be 

disposed of to the environment.  

Á The extent of the effectiveness of the mitigation measures should be presented 

and where the mitigation measure is uncertain or depends on assumptions about 

operating procedures, climatic conditions, etc. data should be provided to justify 

the acceptance of these assumptions 

Chapter 8:  

Provisional 

Environmental 

Monitoring Plan 

Á Comprehensive listing of the mitigation measures (actions) that the Project will 

implement at all phases should be provided in a proposed action plan, 

Á Environmental quality parameters that will be monitored to track how effectively 

actions and mitigation would be implemented should be presented in a tabulated 

monitoring plan. 

Chapter 9:  

Decommissioning 

Á Overview of mitigative measure during decommissioning 

Chapter 10: 

Conclusion 

Á Consideration should be based on the pillars of sustainability (economic 

viability, socio-cultural acceptability, institutional arrangements and the 

environmentally friendly or benign) amongst others.  
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2 POLICY, LEGISLATIVE & ADMINISTRATIVE REQUIREMENTS   

2.1. Overview 

It is a requirement to provide an overview of all national legislation and international 

conventions/guidelines that may inform the EIA Process in Ghana to ensure that the proposed 

project meets the highest possible standards of EIA and the subsequent management policies. 

Subsequently, the relevant national policies, legislative and administrative framework as well as that 

of VRAôs Corporate Policies, that must be considered for the successful implementation of this 

project have been gathered and how they apply discussed as part of this environmental assessment 

report. All relevant national laws, policies, regulations, guidelines and standards that may apply to 

the development of the project will be applied as required. In addition, the proposed project has also 

committed to align as far as possible with the requirements of international financiers. Thus, 

international safeguards such as those of the World Bank Group, including International Finance 

Company, as well as the Equator Principles that dictate óbest-practiceô from an environmental and 

social impact perspective are outlined briefly along with guidelines developed by the international 

community.  

 

2.2. VRA Corporate Policies  

The VRA is committed to providing exemplary levels of care and safety for employees, the local 

populations and the environment in general. To achieve these, VRA has developed corporate 

policies regarding environmental protection, health and safety of its workers as well as welfare of the 

affected population. These corporate environmental, health, safety and social polices all aim at 

conducting its operations in such a manner that the safety, health and welfare of its workers, 

impacted communities and the integrity of the environment are safeguarded.  

 

Key applicable corporate policies to the project are listed below. 

 

2.2.1. Renewable Energy Generation Policy 

To remain a competitive edge in the power market of Ghana and West Africa, VRA adopted 

Renewable Energy Generation Policy in February 2010 and is being executed to ensure competitive 

and timely addition of renewable energy plants to maintain its market share and to also be a 

renewable energy power and service provider of choice. The development of this proposed solar 

project is in line with this VRA RE Policy. 

 

2.2.2. Environmental Policy Statement4 

The VRA Corporate Environmental Policy Statement commits the organization to ensuring 

continuous improvement of environmental performance to minimize the impacts of all its operations 

on the environment, in line with the principles of sustainable development, in addition to complying 

 

4 See Front Page (i) 
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with national and international environmental protection regulations. The policy mandates the 

environmental process of the Ghana EPA in project implementation.  

 

2.2.3. Framework on Land Acquisition & Resettlement   

To carry out its obligations under the Environmental Assessment Regulations Agency LI 1652 and 

the Ghana Energy Development and Access Project (GEDAP), VRA prepared a ñLand Acquisition 

& Resettlement Policy Frameworkò (LARF) which establishes broad principles, organizational 

arrangements and fair criteria to be applied in acquiring various interests in land and handling the 

attendant impacts on Property Affected Persons was also prepared and is under implementation. 

Even though these frameworks were prepared under GEDAP, they are relevant for all VRA projects. 

The plan and mode of dealing with issues regarding compensation for the acquisition of land for this 

proposed solar project is outlined in the VRAôs Corporate ñLand Acquisition and Resettlement 

Frameworkò and relevant portions discussed as appropriate in this Report. 

 

2.2.4. Community Development Programme 

VRA launched its Community Development Programme (CDP) to enhance the Community 

Development Initiative (CDI) programme initiated in 2003.  The CDP sets out a framework for 

guiding the process of support for the development of all communities impacted by the operations of 

VRA. The primary goal of the CDP is to continue to maintain mutually beneficial relationships with 

the communities in which the Authority has carried out its primary operations since its establishment 

in 1961. It is expected that by promoting their empowerment and supporting the people to develop 

their skills, VRA will boost economic activities in all our communities and foster veritable 

development. Key areas of support under the CDP are an Education Scheme, Cultural Activities, 

Health Issues, Social Infrastructure Projects, Environmental Protection Activities and Charitable 

Donations. Communities within the area of influence of this proposed solar project, especially Kaleo 

and Lawra, are to benefit from the VRA CDP during the operational and maintenance phase. VRA 

would, under the Environmental Protection component of the CDP, consider assisting the National 

Commission on Civic Education and Forest Services Division to educate community members on 

impact and effects of bush fires.  

 

2.2.5. Corporate Social Responsibility  

The VRA Corporate Social Responsibility (CSR) Policy (2015) was developed to reflect standards 

based on national and international guidelines. These include the Ghana Business Code, the UN 

Global Compact, the United Nations Universal Declaration of Human Rights and the International 

Labour Organization Convention as well as best emerging practices in CSR. VRA aspires to meet 

these standards within the context of its Corporate values and through a continuous improvement 

approach while advancing its mandate to provide electric power safely, responsibly and sustainably 

and by exhibiting the same commitment of responsibility to all VRA businesses. Communities 

within the area of influence of this proposed solar project are to benefit from the VRA CSR 

activities, within the context of the CDP.    



35MW Solar Power Project: Upper West Regional Project Sites        

 

 

  2-3  

                                  VRA / EIA ð Final Report        September 2019  

 

 

2.2.6. Health & Safety Policy  

The VRA Corporate Health & Safety Policy commits the organisation to ensuring that all employees 

work in an injury-free environment where safety is paramount with continuous drive to improve on 

safety. All VRA personnel are to make health and safety a way of life. A Corporate Safety Rules & 

Standards Protection Code document and a Corporate Safety, Health and Environment Rule Book 

are in place to inform, educate and ensure adherence of staff of this policy.  

 

Within the context of project implementation, VRA has developed a ñSafety, Health and 

Environment Standards for Contractorsò which provides a framework for better practices and 

continual improvement in the wellbeing of construction workers and for the elimination of injuries 

and fatalities through VRAôs engagement in construction as a contractor. This document will guide 

EPC contractor in the implementation of this project. 

 

2.2.7. Workplace HIV/AIDS Policy 

In line with national HIV Policy, VRA in 2008 has developed a ñWorkplace HIV/AIDS Policyò to 

serve as a guide to both employees and Management in their endeavours to mitigate the impact of 

HIV/AIDS in both VRA and its business environment and work locations. In line with this policy, 

VRA will ensure worker education on HIV under this proposed solar project.   

 

2.2.8. MOU Between VRA and the Forest Services Division  

VRA and Forest Services Division entered an MoU on October 20, 2003 to outline guidelines for the 

two institutions to collaborate for the effective management of power related activities in national 

forest reserves5. A 4.4 km of a new sub-transmission line is to be constructed to interconnect the PV 

Site at Lawra to the existing 34.5 kV Domwini ï Lawra Line. It is noted that about 0.5Km section of 

this new line shall traverse through the Lawra Forest Reserve. VRA has applied these guidelines to 

project implementation in this reserve and engaged the Lawra Office of the Forest Services Division 

to undertake a quantification of the flora and fauna in the reserve, as well as the off-reserve areas of 

the project.  

 

Currently, VRA and FSD in pursuance of this collaboration have found it necessary to revise its 

separate roles and responsibilities of the partnership under this MOU to strengthen the collaborative 

initiative not only in forest reserves but in off-forest areas as well as the Volta Lake Basin in Ghana. 

A revised MOU was executed in April 2019 by the two agencies.  

 

 

5 See Appendix 3 for copy of MOU Between VRA and FSD 
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2.2.9. Local Content Policy   

VRA as a strategic industry in April 2012 developed a Local Content Policy for its operations. The 

primary objective of this Policy is to promote and sustain industrialization through the utilization and 

optimization of the indigenous resources of the country. This Policy covers the VRA, its 

subsidiaries, contractors, subcontractors and other entities involved in any projects, operations, 

activities or transactions in Ghana. Contractors under the proposed solar project are to adhere to this 

local content policy. An implementation/strategy plan, dated April 2013, is in place to provide 

guidelines on VRAôs procurement activities towards effective implementation of the policy. It is 

important to note that Local Content in VRA has not been developed as an isolated project or 

initiative; rather, it is included as a material part of the Authorityôs procurement process and core 

values towards the achievement of its corporate objectives.  

 

VRA is to adhere to the requirements of the local content policy and discussions on this has stated 

with the traditional authorities and community leaders in Lawra and Kaleo.  

 

2.2.10. Quality Policy Statement 

The VRA quality policy essentials are based on customer focus and continual improvements of its 

activities and services, which are regularly monitored and evaluated through obtaining customers 

views and working in accordance with all relevant legal and regulatory requirements. In line with 

this, VRA undertakes projects and programmes to ensure statutory, regulatory and applicable 

requirements are consistently met. Further, VRA seeks and ensure influence of its contractors to 

practice a positive commitment to quality. Quality assurance measures as required under this policy 

will be brought to bear on this project. 

 

2.3. Institutional & Administrative Framework 

The governmental bodies in Ghana that will be directly responsible for overseeing the project at all 

stages are: 

Á Ministry of Energy 

Á Energy Commission 

Á Public Utilities and Regulatory Commission 

Á Volta River Authority 

Á Northern Electricity Distribution Company  

Á Ghana Grid Company 

 

The legal framework within which these institutions exist and their roles in the administration of the 

proposed solar project are explained as follows: 
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2.3.1. Ministry of Energy 

The Ministry of Energy (MOE) is responsible for formulating, monitoring and evaluating policies, 

programmes and projects in the power sector. It is also the institution charged with the 

implementation of the National Electrification Scheme (NES), which seeks to extend the reach of 

electricity to all communities in the long term. For achieving this, the National Energy Policy, 2010 

includes a section on expansion of electricity production as well as its distribution and transmission. 

MOE is therefore the governmental ministry directly responsible for the project. 

 

2.3.2. Energy Commission 

With respect to oversight responsibilities of the energy sector, the Energy Commission Act (1997), 

Act 541 established the Energy Commission and provided for its functions relating to the regulation, 

management, development and utilization of energy resources in Ghana; provide for the granting of 

licenses for the transmission, wholesale supply, distribution and sale of electricity and natural gas; 

refining, storage, bulk distribution, marketing and sale of petroleum products and to provide for 

related matters.  The Commission performs these regulatory functions through elaboration and 

enforcement of technical rules.  

 

Subsidiary legislations enacted under the authority of the Energy Commission Act for the proper 

management of the power sector of Ghana include: 

Á Electricity Transmission (Technical, Operational and Standards of Performance) Rules, 2008 

(LI 1934). 

Á Electricity Supply and Distribution (Standards of Performance) Regulations,2008 (LI 1935). 

Á Electricity Regulations, 2008 (LI 1937). 

Á Electricity Supply and Distribution (Technical and Operational), 2005 (LI 1816). 

Á Layout-Designs (Topographies) of Integrated Circuits Act, 2004 (Act 667). 

Á National Electricity Grid Code, 2009. 

Á Renewable Energy Sub-Code for NITS connected Variable Renewable Energy Power Plants 

in Ghana, January 2015. 

Á Renewable Energy Sub-Code for Distribution Network connected Variable Renewable 

Energy Power Plants in Ghana, January 2015. 

Á Net Metering Sub-Code for Connecting Renewable Energy Generating Systems to the 

Distribution Network in Ghana, January 2015. 

 

The rationale for passing the Ghana Renewable Energy Act, 2011 (Act 832) has been outlined under 

Section 1.3 of this report. The law provides for a feed-in tariff mechanism to encourage the adoption 

and use of renewable energy as well as creates a platform for the trading of renewable energy. The 

law also provides for a renewable energy purchase obligation for the utility services and bulk 

customers as well as the integration of biofuel into petroleum so that those who produce biodiesel 

can have a market. The Ghana Renewable Energy Fund is to be created under the law to support 

renewable energy promotion, research and other activities. Besides, the fund will supply seed money 

for renewable energy companies, depending on how much will be demanded by the companies.  

http://www.energycom.gov.gh/files/LI%201934.pdf
http://www.energycom.gov.gh/files/LI%201935.pdf
http://www.energycom.gov.gh/files/LI1937.pdf
http://www.energycom.gov.gh/files/LI%201816.pdf
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Energy Commission is to provide technical regulation and licensing for RE electricity generation, 

transmission and distribution. By Section 11 of the Energy Commission Act, participation in any 

segment of the power sector, either for transmission, wholesale supply, distribution or sale of 

electricity, requires a license. A license may only be granted to (a) a citizen of Ghana, or (b) a body 

corporate registered under the Companies Act, 1963 (Act 179) or under any other law of Ghana, or 

to a partnership registered under the Incorporated Private Partnerships Act, 1962 (Act 152). Thus, 

the development of the solar power project would require a license from the Energy Commission to 

supply and distribute electricity. EC has issued Siting Permits for the 4MW Lawra and 8MW Kaleo 

Solar Power Project Sites under the Phase 1 development and these are attached as part of Appendix 

1.  

 

Constructional license will be dependent on VRA receiving the Environmental Permit from the EPA. 

Based on the submission of the Draft EIA Report and receipt of EPAôs review comments indicating 

the general acceptability of the report, VRA has per letter dated August 23, 20196 applied for a 

constructional license for the 17MW Phase 1 of the development, made up of the 4MW Lawra and 

13MW Kaleo solar power components. It must be noted VRA will again apply for the 

Constructional Permit for the Phase 2, made up of 3MW Lawra and 15MW Kaleo solar power 

components when the procurement process for the project contractor is concluded.  

 

2.3.3. Public Utilities and Regulatory Commission 

The Public Utilities Regulatory Commission (PURC) 1997, Act 538 required the PURC to set up 

guidelines for pricing of power generated taking into consideration assurance of financial viability of 

power produced, investor interests and best use of natural resources. Under the PURC Act, the 

PURC, among other things, approves rates chargeable by public utilities, ensures competition among 

public utilities, monitors standards of performance of public utility service provision and ensures the 

protection of consumer rights.  In seeking to achieve this, PURC has various legislations to support 

its work. This includes the Public Utilities (Termination of Service) Regulations, 1999 (L.I. 1651), 

the Public Utilities (Complaints Procedure) Regulations 1999 (LI 1665), the Public Utilities 

(Consumer Service Committee) Regulations 2002 (LI 1704A).  

 

PURC in 1999 issued guidelines for electricity rate-setting in Ghana. It provides the key elements of 

electricity rate making methodology and contains the general guiding principles used as the basis for 

rate-setting. PURC is to provide economic regulation and setting tariffs for electricity including the 

Renewable Energy Feed-in-Tariff. As with all generating plants in Ghana, the PURC shall be 

responsible for setting prices for power generated from the solar power facility taking into 

consideration the generation mix at any time. PURC gazettes these tariffs as and when produced. 

 

 

6 See Appendix 1 for VRAôs application letter for the Constructional Permit for Phase 1 
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2.3.4. Volta River Authority 

The legal entity of VRA has been discussed under Section 1.1. VRA as a utility company is the 

developer for the proposed solar power project, and this is being done within the context of the 

Ghana Renewable Energy Act, 2011 (Act 832). The following legislations are in place to assist the 

VRA in its power generation installations and these have been applied as relevant in the associated 

land acquisition processes: 

¶ Volta River Authority (Transmission Line Protection) Regulations, 1967 (LI 542) provide 

security for VRA Transmission Lines and ensure public safety. Define ñtransmission line right 

of wayò and prohibit/restrict a number of activities in the RoW including farming, cultivation, 

mining and construction of buildings, which are only allowed with prior consent from the 

VRA. 

¶ Volta River Authority (Transmission Line Protection) (Amendment) Regulation, 2004 which 

provides for the right of way distances for 69 kV, 161 kV, 225kV, 330 kV transmission lines. 

The RoW for 225 kV and 330 kV transmission towers is 40 meters, whilst that of 69kV and 

161 kV is 30 m. This regulation prohibits a number of activities in the RoW including mining, 

construction of buildings, and cultivation of some types of crops. 

 

2.3.5. Northern Electricity Distribution Company  

In pursuant of the Power Sector Reforms, VRA has also registered NEDCo as a wholly owned VRA 

subsidiary and is responsible for distributing electricity in the Brong-Ahafo, Northern, Upper East, 

Upper West, and parts of Ashanti and Volta Regions of Ghana. NEDCo will be responsible for 

distributing and direct sale of the power generated from the project. 

 

2.3.6. Ghana Grid Company 

GRIDCo was established in accordance with the Energy Commission Act, 1997 (Act 541) and the 

Volta River Development (Amendment) Act, 2005 Act 692, which provides for the establishment 

and exclusive operation of the National Interconnected Transmission System (NITS) by an 

independent Utility and the separation of the transmission functions of the VRA from its other 

activities within the framework of the Power Sector Reforms. 

 

GRIDCo was incorporated on December 15, 2006 as a private limited liability company under the 

Companies Code, 1963, Act 179 and granted a certificate to commence business on December 18, 

2006. The company became operational on August 1, 2008 following the transfer of the core staff 

and power transmission assets from VRA to GRIDCo. 

 

The establishment of GRIDCo is intended to develop and promote competition in Ghana's wholesale 

power market by providing transparent, non-discriminatory and open access to the transmission grid 

for all the participants in the power market particularly, power generators and bulk consumers and 

thus bring about efficiency in power delivery. The amendment has a key function of creating the 

requisite environment to attract independent power producers (IPPs) onto the Ghana energy market. 

GRIDCo shall collaborate with NEDCo in transmission of power from the solar power project.  
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2.4. National Legislation and Guidelines of Relevance to the Proposed Project 

Key national legislation, regulations and guidelines of relevance to the envisaged project and this 

EIA report relates to that of Environmental Protection, Occupational Health & Safety, Road Traffic 

Safety, Labour & Other Social Responsibility, Property Acquisition & Compensation, Land & Water 

Resource Protection, Biodiversity & Resource Protection and Climate Change & Vulnerabilities.   

 

Brief discussions on these are provided under this section.  

2.4.1. Environmental Protection    

The broad mandate for environmental protection and over-arching resources and sustainable 

development fall under the Environmental Protection Agency (EPA), as the Lead Regulator. The 

Environmental Protection Agency (EPA), Act 490 of 1994 defined environmental impact assessment 

as a method used to identify a projectôs probable impacts on the environment. Under the EPA Act, 

1994, (Act 490) and the Environmental Assessment Regulations, 1999 (LI 1652), the EPA has the 

mandate and power to request, assess and generate a record of decision through an environmental 

assessment for all developments which may be detrimental to the environment, including that in the 

energy sector. Proponents are to carry out environmental assessments in order to influence project 

design and the choice of project alternatives. Subsequently, every undertaking or project that may 

have an impact on the environment must register with the EPA. No licenses, permits or approvals 

required from other government departments relating to the project, will be issued unless a request 

for an EIA is complied with.  Of relevance once the project is operational is that the EPA is also 

empowered to serve an enforcement notice on any person responsible for any project requesting him 

to prevent or cease any activity it considers harmful.  

 

Ground mounted PV power plant/system, either stand-alone, hybrid or grid-tied with total surface 

area of array exceeding 20 hectares has been classified as mandatory for environmental impact 

assessment (Category C): Based on this legal requirement, the proposed project has been subjected 

to an environmental assessment and permitting prior to construction leading to the preparation of this 

EIA Report. The Environmental Assessment Fees and Charges (Amendment) Instrument, 2015 LI 

2228 applies for the purposes of the processing and Environmental Permit Fees charged by the EPA 

depending on the scale of the undertaken. VRA has so far paid various stipulated charges regarding 

the environmental assessments to the EPA. 

 

The EPA has issued formal guidance on the regulatory requirements of the EIA process as enshrined 

in the LI 1652. The following documents are relevant to the EIA process and the project:  

a) Environmental Impact Assessment Guidelines for the Energy Sector (2011), Volume 1 has 

been prepared to ensure the sustainable use of energy resources and also contribute towards 

sound environmental management in the energy sector. Volume 2 of the Guidelines provides 

systematic procedures on EIS preparations for the energy sector as well as guidelines on 
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common potential impacts and mitigation measures. The implementation of the 

environmental assessment of this project has been guided by this guidelines document. 

b) Environmental Assessment in Ghana, A Guide (1996) produced by the EPA provides 

detailed guidance on the procedures to be adhered to when undertaking an EIA. 

c) Environmental Impact Assessment Guidelines for the General Construction and Services 

Sector (2011), has been prepared to ensure the sustainable development of the general 

construction and services sector and contribute towards sound environmental management in 

the general construction and services sector. 

 

The Pesticides Control and Management Act, 1996, Act 528 that has been integrated into Act 490 

as Part 2 was enacted to provide for the control, management and regulation of chemicals and 

pesticides in Ghana and to provide for related matters. It provides the EPA the powers to register and 

classify chemicals, to determine restricted and suspended chemicals, to license and approve dealers, 

and to ensure enforcement and penalties. It states that no person shall import, export, manufacture, 

distribute, advertise, sell or use any chemical in Ghana unless the chemical has been registered by 

the EPA in accordance with this Act. There will be no importation of chemicals associated with the 

project. 

2.4.2. Environmental Standards  

The Ghana Standards Authority (GSA) was established by the Standards Decree, 1973 (NRCD 173) 

as the Ghana Standards Board (GSB), changing it from its previous name, national Standards Board 

as it was when first established in August 1967. In 2011, the name was changed from GSB to GSA. 

The GSA is the National Statutory Body responsible for the development and promulgation of 

Ghana Standards. GSA is a member of the African Organization for Standardization (ARSO), the 

International Organization for Standardization (ISO) and an affiliate member of the International 

Electrotechnical Commission (IEC). GSA in line with their mandate has now produced the various 

standards, with their various test methods.  

 

The permissible values of the applicable GSA Standards have been provided below and will be used 

for used in environmental quality monitoring. It must be noted that the GSA standards have replaced 

the published EPA guidelines for industrial or facility effluents, air quality and noise levels and these 

guidelines are no longer in force in Ghana. 

 

2.4.2.1 Ghana Standard for Environmental Protection-Requirements for Effluent Discharge 

(GS 1222: 2019) 

This Ghana Standard specifies the requirements for sector specific effluent quality and gives 

guidelines for discharge into the environment. This first Ghana effluent quality standard is derived 

from data collected by the Ghana Environmental Protection Agency. The structure of this Standard 

is basically effluent quality requirement for various effluent quality parameters at the point of 

discharge classified by sectors. That for general industries where the solar power may fall within is 
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provided in Table 2-1. 

 

Table 2-1: Effluent Quality for General industries 

Parameter General Industry 

Colour (TCU) 200 

Conductivity (ɛS/Cm) 1500 

pH 6-9 

Temperature Ò3ÁC above ambient 

Turbidity (NTU) 75 

TDS (mg/l) 1000 

TSS (mg/l) 50 

BOD5 (mg/l) 50 

COD (mg/l) 250 

Ammonia as Nitrogen mg/l - 

Nitrate as total Nitrogen(mg/l) 50 

Oil and Grease (mg/l) 5 

Alkalinity (mg/l) 150 

Chloride (mg/l) - 

Phenols (mg/l) - 

Phosphorous Total (mg/l) 2 

Sulphide (mg/l) - 

Cadmium (mg/l) - 

Chromium 6+ (mg/l) - 

Chromium Total (mg/l) - 

Coliform Total (MPN/100 ml) 400 

Source: Ghana Standard - GS 1212: 2018   

 

 

2.4.2.2 Ghana Standard for Environment and Health Protection- Requirements for Ambient Air 

Quality and Point Source/Stack Emissions (GS 1236: 2019).  

 

The Ghana Standard for Environment and Health Protection- Requirements for Ambient Air Quality 

and Point Source/Stack Emissions (GS 1236: 2019) specifies the requirements and methods of 

analysis for ambient air. The Standards mandates the use of ñASTM D4096-17, Standard Test 

Methodò or the determination of Total Suspended Particulate Matter in the Atmosphere (Highð

Volume Sampler Method). Per the standard, the maximum permissible levels for ambient air 

pollutant is shown in Table 2-2.  
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Table 2-2: Ambient Air Pollutants ï Maximum Limits 

# 
Substance 

Maximum 

Limits  

Averaging 

Time 
Test Method 

1 

  

Sulphur Dioxide 

(SO2), µg/m3 

520 1 hour AS 3580.4.1 

  50 24 hours 

2 

  

Nitrogen Oxides 

(measured as NO2), µg/m3 

250 1 hour ISO 7996 

  150 24 hours 

3 

  

Total Suspended Particulate 

Patter, µg/m3 

  

150 24 hours ASTM D4096 - 17 

  
80 1 year 

4 

  

PM10, µg/m3 

  

70 24 hours ASTM D4096 - 17 

  70 1 year 

5 PM2 5 , µg/m3 35 24 hours ASTM D4096 - 17 

6 Black Carbon, µg/m3 25 24 hours ASTM D6602 -13 

7 
Benzene, µg/m3 5 1 year ASTM D5466 ð 15 

8 

  

Lead, µg/m3 

  

0.5 1 year ISO 9855 

  1 24 hours 

Source: Ghana Standard - GS 1236: 2019   

 

2.4.2.3 Ghana Standard for Health Protection ï Requirements for Ambient Noise Control (GS 

1222:2018) 

 

The Ghana Standard for Health Protection ï Requirements for Ambient Noise Control (GS 1222:2018) 

specifies the requirements for acceptable ambient noise control emission levels within categorized 

locations. It does not apply to sounds generated by nature without human intervention. GS 1222:2018 

mandates the use of the ñASTM E1014 Standardò for the measurement of outdoor A-weighted sound  

levels. The standards offer guidance that is intended to prevent or reduce noise pollution at the local 

level, by suggesting suitable daytime and night-time noise levels at the external facade of a building, 

or alternatively, inside the structure.  The standards also provide advice on how to minimise the 

adverse impacts of noise at the planning stage of a development and are an integral component in 

development plan policies.  The control of noise in Ghana is largely accomplished through such 

guidance and legislation and is normally implemented by the EPA.  

 

Classification of areas of noise descriptions by zones by the GS1222:2018 is shown in Table 2-3.  The 

permissible noise requirements per each zone is also provided in  

Table 2-4. From the definitions and the existing conditions at Lawra and Kaleo sites, the project sites 

can be described as belonging to Zone B Category for now but will move to Zone C Category during 

project operations. 
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Table 2-3: Classification of Area of Noise Description into Zones 

Zone Description Of Area 

A Residential areas 

B Educational (school)and health (hospital, clinic) facilities, office and courts 

C Mixed used (Residential areas with some commercial or light industrial activities) 

D Areas with some light industry, places of entertainment or public assembly, and places of 
worship 

E Commercial areas 

F Light industrial areas 

G Heavy industrial areas 

Source: Ghana Standard - GS 1222:2018  
 
Table 2-4: Ambient Noise control Level Requirement  

 
Zone 

 
Permissible Noise Level In dB(A) 
 

 
DAY (6:00am - 10:00pm) 

 
NIGHT (10:00pm - 6:00am) 

A 55 48 
B 55 50 

C 60 55 
D 65 60 

E 75 65 
F 70 60 

G 70 70 

Source: Ghana Standard - GS 1222:2018  

 

2.4.3. Occupational Health & Safety 

a) Factories, Shops and Offices Act of 1970 (Act 328) was enacted to promote and ensure the 

health, welfare and safety of persons employed in the country as well as the responsibilities of 

the employer.  Under the Act, employers are required to ensure that a safe and healthy 

workplace is provided for the safety, health and welfare of all employees.   

b) Ghana National Fire Service Act, 1997 (537) mandates that a Fire Certificate be required for 

premises used as a public place or place of work.  The owner or occupier of the premises shall 

apply to the Chief Fire Officer for a Fire Certificate, which will be valid for 12 months from 

the date of issue and subject to renewal.  Power facilities require a fire certificate. 

Subsequently, the Fire Precaution (Premises) Regulations, 2003, LI 1724 necessitates that 

adequate measures are taken to eradicate potential sources of fire outbreaks and that a fire 

certificate be acquired for any project or facility.  

c) Hazardous & Electronic Waste Control Management Act, 2016 (Act 917) provide for the 

control, management, disposal of hazardous waste, electrical and electronic waste and for 

related purposes. 
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d) Hazardous, Electronic and other wastes (Classification) AND Management Regulations 

2016, L1 2250 spells out clearly the appropriate and relevant regulations guiding the 

classification and implementation of the Hazardous and Electronic Wastes Control and 

Management Act, 2016, (Act 917). 

e) The Control and Prevention of Bushfires Act, 1990 (PNDC Law 229) was issued to 

prohibits any person from starting of bushfires which results in the uncontrolled burning of a 

farm, forest or grassland, and to provide for related matters. It repeals the Bush Fires Law, 

1983 (P.N.D.C.L. 46).  

f) Workmenôs Compensation Law, 1986 recasts the law in relation to compensation awarded to 

workers for personal injuries arising out of and while in their employment. It governs, inter 

alia, the employer's liability in such cases, the distribution of compensation in the event of the 

worker's death (including a related schedule), degrees of partial incapacity set forth in a 

schedule, determination of claims, remedies against the employer and third parties, protection 

of compensation against attachment or assignment, payment of medical expenses and provision 

of medical aid, and occupational diseases (with 13 such diseases listed in an attached 

schedule).  The new enactment grew out of a study undertaken by the Tripartite National 

Advisory Committee on Labour. It repeals the Workmen's Compensation Act 1963 (No. 174) 

and the 1966, 1968 and 1969 amendments thereto. Statutory Instruments made under those 

Acts remain in force until amended, varied or revoked in accordance with the provisions of the 

new law. 

g) Persons with Disability Act, 2006, Act 715 Act provides for persons with disability, to 

establish a National Council on Persons with Disability and to provide for related matters. The 

law requires owners or occupiers of public structures to provide appropriate facilities to make 

them easily accessible by persons with disability. The Act deals with issues such as rights, 

employment, education, transportation, housing facilities, effective health care, adequate 

medical rehabilitation services, generation and dissemination of relevant information and 

participation of PWDs in cultural activities. Pursuant to the passage of the Disability Act 2006 

(Act 715), the National Council on Persons with Disability was established in line with Article 

41 of the Persons with Disability Act.  

h) The National HIV & AIDS STI Policy of 2004 and revised in Feb. 2013 has been developed 

to address the very serious health and developmental challenges posed by HIV/AIDS. The 

policy provides the framework for Ghanaôs strategy to reduce the spread of HIV infection. It 

provides the necessary statement of commitment around which a legislative framework will be 

built for an Expanded Multi-Sectorial Response to reduce further spread of the epidemic, and 

for the protection and support of people infected with HIV/AIDS in Ghana. Subsequently, a 

National HIV/AIDS Strategic Framework for Ghana has been formulated in recognition of the 

developmental relevance of the disease. Ghana, by this document has joined the global 

community in a united effort to combat the epidemic. The Strategic Framework document is 

updated periodically, and it provides for a Workplace HIV Policy. Ghana has now developed a 

National HIV/AIDS Strategic Plan 2016-20. 
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i) The Ghana National Building Regulations, 1996, LI 1630 establishes a common set of 

baseline requirements for all structures erected in Ghana, enforce the regulations, and educate 

building contractors on building the safest buildings possible. Within this framework, the 

Ghana National Building Code, 2006 was enacted to minimise structural failures in the 

building construction industry, promote safety as well as ensure qualitative housing. The Code 

was revised in 2018 and new sections have been included, among others being Energy 

Efficiency and Sustainability (Part 10), setting out the requirements and recommendations 

for the energy efficient use of service appliances and other equipment installed in buildings as 

well as Constructional Practices, Safety and the Environment (Part 11) which covers the 

constructional planning, management and practices in buildings; storage, stacking and handling 

of materials and safety of personnel during construction operations for all elements of a 

building and demolition of buildings. It also covers guidelines relating to maintenance 

management, repairs, retrofitting and strengthening of buildings.  

j) The Ghana Seismic Code, November 1990 sets down the minimum design requirements to be 

met when dealing with seismic situations. It applies to among others, reinforced and pre-

stressed concrete buildings for ordinary uses. 

k) The Public Health Act, 2012 Act 851 empowers District Assemblies to prevent unhealthy 

activities. It provides for the prevention of disease and pollution dangerous to human health 

and to any water supply for domestic use. It also empowers the Assembly to control drainage, 

latrine and disposal of sewerage and treatment systems. 

l) The Ghana National Environmental Sanitation Policy 2010, which was originally passed in 

1999, seeks to develop a clear and nationally accepted vision of environmental sanitation as an 

essential social service and a major determinant for improving health and quality of life in 

Ghana. The policy is a necessary tool required to help shape all efforts in dealing with the 

overwhelming challenges of poor sanitation in Ghana. 

m) The ñHealth Care Waste Management Policy & Guidelinesò, 2006 was developed by the 

Ministry of Health to ensure that health care waste is managed effectively in compliance with 

existing laws and regulations and others to be passed in future in order to protect health care 

workers, their clients and the environment from potentially disease-causing waste materials. 

The Guidelines provide standards, procedures and processes for handling health care waste in 

the sector institutions and mechanisms for performance and performance monitoring. 

 

Applicability to Project 

The health of safety of the public as well as all workers is critical in project execution, and these 

legal requirements seek to ensure public health and safety and compensation in the event of injury. 

The laws seek for projects to anticipate and avoid adverse impacts on health and safety of the 

affected communities during the project life from both routine and non-routine circumstances. 

Projects are to ensure that the safeguarding of personnel and property is carried out in accordance 

with relevant human rights principles and in a manner that avoids or minimises risks to the affected 

communities. Subsequently, risks associated to public health, safety and security is required to be 

assessed. 
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The tenets of the law place a large share of the burden of supporting workers injured at the 

workplace on the shoulders of the employers. The project and its contractors will be responsible for 

the health and safety of workers and the impacted communities as well as the public. The project 

shall be responsible for providing for the payment of compensation to workers for personal injuries 

caused by accidents arising out and while in employment. In addition, developmental activities of 

the project will provide equal opportunities for all persons, including persons with disabilities and 

the project should not discriminate against a qualified applicant or employee because of the known 

disability. HIV&AIDS education for workers is key and must be adhered. 

2.4.4. Road Traffic Safety 

a) The National Road Safety Commission Act, 1999 (Act 567) established the National Road 

Safety Commission and provide for its functions relating to the development and promotion 

of road safety in the country and to provide for connected matters.  

b) The Road Traffic Acts, 2004, Act 683 deals with restrictions on road use in the interest of 

Road safety, registration and licensing of motor vehicles and trailers, licensing of drivers of 

motor vehicles, test of vehicles and issuance of road use certificates and licensing of drivers 

of commercial vehicles. It is supported by the Road Traffic Offences Regulations, 1974 (LI 

952), which was amended by the Road Traffic (Amendment) Regulations (1995), LI 1605, 

and the Road Traffic (Amendment) Act 2008 (Act 761) as well as the Road Traffic 

Regulations, 2012, LI 2180. 

c) Driver  & Vehicle Licensing Authority Act, 1999 (ACT 569) which establishes Driver and 

Vehicle Licensing Authority to promote good driving standards in the country; and ensure 

the use of road worthy vehicles on the roads and in other public places. 

d) The National Road Safety Policy, 2007 was developed to underpin and validate road safety 

interventions that have been implemented in Ghana since 1999 till 2007. The Policy provides 

guideline for the design, implementation, monitoring and evaluation of national road safety 

programmes and activities from 2008 and beyond. 

e) The Road Reservation Management: Manual for Coordinationò (June 2001) has been 

prepared form infrastructure and utilities to help promote coordination in the utilization of 

road reservation in the country.  

f) The Truck Driverôs Guide - Ghana, 2010 provides information on what a driver needs to 

know what the laws say and how the rules are implemented.  This guide presents the most 

important information about Ghanaôs traffic laws and enforcement.  

 

Applicability to Project 

It is expected that the solar power materials will be brought by sea to the Tema Port. From there, it 

will be offloaded and brought to Accra on the N1 Highway in the southern sector, where it will be 

transported up north to site through to Kumasi through Wa, the regional capital, and finally to 

Lawra, covering a total distance of about 860 km. These legal requirements provide guidelines for 

the Client and the EPC contractor to manage associated road safety issues. 
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2.4.5. Labour & Other Social Responsibility  

a) Labour Act 2003 (Act 651) of 2003 consolidates and updates the various pieces of former 

legislation and introduces provisions to reflect International Labour Organisation (ILO) 

Conventions ratified by Ghana (see Section 3.5). The Labour Act covers all employers and 

employees except those in strategic positions such as the armed forces, police service, 

prisons service and the security intelligence agencies. It ensures employer and employee 

relationships. The Labour Regulations, 2007 (LI 1833) provide details regarding conditions 

of employment in the country. Section 9(c) of the Act mandates an employer to take all 

practicable steps to ensure that the worker is safe from risk of personal injury or damage to 

his or her health during and in the course of the workersô health while lawfully on the 

employerôs premises. Provisions specifically related with occupational health, safety and 

environment are included with the Part XV of the Labour Act. These include general health 

and safety conditions, exposure to imminent hazards, employer occupational accidents and 

diseases reporting.  

 

The National Labour Commission in Ghana was established in 2005, under Section 135 of 

the Labour Act 2003 with the sole mandate to facilitate and settle industrial disputes using 

dialogue. Its law applies to all workers as well as employers with the exception of Security 

and Intelligence Agencies provided for under the Security and Intelligence Agencies Act 

1996 (Act 526). Its major mandate includes receiving labour-related complaints, facilitating 

the settlement of Industrial disputes, settling industrial disputes and promoting effective 

cooperation between labour and management. 

b) Childrenôs Act No. 560 of 1998 defines a child as a person below the age of eighteen years. 

It is stated within the Sections 12 and 87 of the Act 560, that child must not be engaged in 

exploitative labour. Exploitative labour is defined by a labour depriving the child of its 

health, education or development. 

c) The Criminal Code, 1960 (Act 29) provides for procedures for dealing with criminal 

activities in Ghana. Section 296(1) that whoever places or permits to be placed, any carrion, 

filth, dirt, refuse, or rubbish, or any offensive or otherwise unwholesome matter, on any 

street, yard, enclosure, or open space, except at such places as may be set apart by the local 

authority or health officer for that purpose commits a punishable offence.  

d) Commission on Human Rights and Administrative Justice Act (Act No. 456 of 1993) 

establishes a Commission on Human Rights and Administrative Justice to investigate 

complaints of violations of fundamental human rights and freedoms, injustice and corruption, 

abuse of power and unfair treatment of persons by public officers in the exercise of their 

duties, with power to seek remedy in respect of such acts or omissions. 

e) National Vocational Training Act (Act No. 351 of 1970) obliges all employers to provide 

training for their employees for the attainment of the level of competence required for the 

performance of their jobs and to enhance their career, according to the provisions of the 
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National Vocational Training Act (Act 351) of 1970 and the National Vocational Training 

Regulations (Executive Instrument 15). 

f) Ghana Investment Promotion Centre ACT, 2013 Act 865, is an Act that that provides for 

the Ghana Investment Promotion Centre as the agency of Government responsible for the 

encouragement and promotion of investment in Ghana.  The aim is to provide for the creation 

of an attractive incentive framework and a transparent, predictable and facilitating 

environment for investment in Ghana and for related matters. 

g) The Ghana Business Code is a set of principles introduced into the Ghanaian business 

environment through the initiative of three key business associations in Ghana ï the 

Association of Ghana Industries (AGI), Ghana National Chamber of Commerce and Industry 

(GNCCI) and Ghana Employers Association (GEA) under the DANIDA funded project, 

Improving Business Practice (IBP), Sub-Component of the Business Sector Programme 

Support (BSPS). The GHBC is a series of prescriptions based on UN Global Compact 

relating to human rights, labour standards, the environment and transparency in business 

operations. 

 

Applicability to Project 

These legal requirements seek to promote the fair treatment, non-discrimination and equal 

opportunity of workers. They aim to stablish, maintain and improve the worker management 

relationship and to promote compliance with national labour and employment laws. The project is 

therefore expected to protect workers, including vulnerable categories of workers such as 

children, migrant workers, workers engaged by third parties, and workers in the clients supply 

chain. In addition, the project is required to promote safe and healthy working conditions and 

health of workers and to avoid the use of forced labour. A Labour Management Plan is to be 

developed and implemented by the EPC Contractor to guide constructional activities. Operational 

Staff engaged by VRA will be guided by existing organisational labour rules which are in line 

with these national labour laws. 

2.4.6. Property Acquisition & Compensation 

a) The Constitution of Ghana and the protection of individual property is outlined in Article 20 

and this provides for the protection from deprivation of property unless such acquisition is 

made in the interest of defence, public safety, public order, public morality, town and country 

planning, or the development or utilisation of property to promote public interest. Under the 

same Article 20 of the Constitution, such compulsory acquisition of property by the State 

should be made under a law which makes provision for prompt payment of fair and adequate 

compensation as well as a right of access to a High Court by any person who has interest in or 

right over the property for the determination of his interest or right and the amount of 

compensation to which he is entitled. 

b) Local Government Service Act, 2003 Act 656 was developed in accordance with the 

constitution and details the establishment and regulation of local government systems. The 

Act was created to establish and regulate the local government system in accordance with the 
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Ghanaian constitution and outlines the stipulations and qualifications regarding local 

elections, provides requirements for the functioning of district assemblies and outlines the 

responsibility of each level of local government.  

c) New Lands Commission Act (2008) Act 767 provides for the management of public lands 

and other lands and for related matters. The Commission manages public lands and any other 

lands vested in the President by the Constitution or by any other enactment or the lands vested 

in the Commission. The act advises the Government, local authorities and traditional 

authorities on the policy framework for the development of particular areas to ensure that the 

development of individual pieces of land is co-ordinated with the relevant development plan 

for the area concerned. The commission formulate and submit to Government 

recommendations on national policy with respect to land use and capability; advice on, and 

assist in the execution of, a comprehensive programme for the registration of title to land 

throughout the Republic in consultation with the Title Registration Advisory Board 

established under section 10 of the Land Title Registration Act, 1986. 

d) State Lands (Amendment) Act (2005) Act 586 relates to compulsory acquisition in the 

country which has relied on State Lands Act, 1962 (Act 125) and State Lands (Amendment) 

2005, Act 586. The two statutes are limited to the acquisition of private interest in real estate 

whiles stool lands are acquired drawing on Administration of Lands Act, 1962 (Act 123). 

States Lands (Act 125) also provide for lump sum of compensation payable to property 

owners affected by acquisition. Section 4 also spells out the procedure for making claims 

whiles section 11 also outlines mechanism for settlement of disputes generating from 

dissatisfaction of compensation. 

e) The State Lands Regulations (1962) LI 230 was passed for the purpose of inspecting and 

making a recommendation as to the suitability or otherwise of any land proposed to be 

acquired.  The Regulation requires the setting up of a Site Advisory Committee for this 

function. After the submission of an application to acquire land, a Site Advisory Committeeôô 

is set up in order to assess the application. The application is then assessed by the Ministry to 

a Land Commission, which prepare an executive instrument. Once this instrument is accepted 

and endorsed by the Minister, it is published in the newspapers and property owners can 

submit claims. The valuation board estimates the corresponding compensation. Compensation 

is then made to the property owners and sometimes resettlement is followed. Administration 

of Lands Act 1962 (Act 123) empowers the Minister responsible for lands to manage stool 

lands in accordance with the provision of the law. 

f) Stools Lands Act, 1994 (Act 481) establishes the management and administrative processes 

applicable to Stool land and describes the appropriate distribution of any revenue accrued 

from stool lands. 

g) Concessions Act, 1962; An Act to provide the provisions of the Concessions Ordinance 

which ceased to apply in respect of stool lands, to continue in force certain existing 

concessions subject to their terms and to provide for purposes connected therewith or 

incidental thereto. 
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h) The Immovable Property Rate Regulations (1975) LI 1049 applies for the purposes of 

valuation of immovable property. 

i) Lands (Statutory Wayleaves) Act 1963 (Act 186) provides for entry on any land for the 

purpose of the construction, installation and maintenance of works of public utility, and for 

the creation of rights of way for such works. The owner / occupier of the land must be 

formally notified at least a week in advance of the intent to enter and be given at least 24 

hoursô notice before actual entry. An authorized person may enter at any time for the purpose 

of inspecting, maintaining, replacing or removing any specified works (Section 5). Any 

damage due to entry must be compensated in accordance with the established procedure, 

unless the land is restored or replaced. In the case of roads, not more than one-fifth of a plot 

may be taken and the remainder must be viable, or the entire plot must be taken; Section 6-

3(b). The Act and its accompanying Regulation, the Lands Statutory Wayleave Regulation 

1964 (LI 334) provides the modalities and procedures for the acquisition of the Statutory right 

of ways.  

j) National Museums Act, Act 387 of 1969 (formerly National Museums Decree (1969) 

NLCD 387), the Executive instrument (EI 42) of 1972 and the National Museums Regulation 

(EI 29) of 1973 provides for the management of any antiques and archaeological finds. This is 

the law governing the activities and operations of the Ghana Museums and Monuments Board 

(GMMB). Procedures to be followed on the discovery of any such artefacts are outlined in 

NLCD 387. Any archaeological finds during the construction activities shall be reported 

accordingly. Ghana ratified the World Heritage Convention in 1975. Therefore, GMMB is 

guided by the operational guidelines for the implementation of the World Heritage 

Convention.  

k) Survey Act 1962, Act 127 relates to geological, soil and land survey.  Part II of the Act deals 

with demarcation and survey of lands.  Under the law, the sector minister may appoint official 

surveyors and the Chief Survey Officer (Director of Surveys) may license private surveyors.  

It is the official surveyor or licensed surveyor that shall certify plans for attachments to 

instruments of conveyance, leases, assignment, charge or transfer.  Under the law it is an 

offence to damage, destroy or alter any boundary mark. The Act 127 with its amendments 

gave legal backing to the Director of Surveys to carryout cadastral and other surveys through 

official surveyors who work directly under him at the Survey Division of the Lands 

Commission.  It also gave authority to the Director of Surveys to recommend from time to 

time experienced surveyors to the Minister responsible for Lands to be licensed to undertake 

surveys. 

l) Resettlement Policy Framework (RPF), 2011 document was developed in 2011 by the 

Ministry of Finance and Economic Planning as part of the Government of Ghanaôs Public-

Private Partnership (PPP) programme. This programme was established to increase 

investment in public service delivery and infrastructure in support of the countryôs growing 

development needs. The developments and projects proposed by the PPP are likely to involve 

land acquisition and resettlement impacts, which are addressed by the RPF.  
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Applicability to Project 

These legal requirements seek to avoid, and when avoidance is not possible, minimise avoid 

forced eviction.  It also expects to anticipate and avoid, or where avoidance is not possible, 

minimise adverse social and economic impacts from land acquisition or restrictions on land use 

by (i) providing compensation for loss of assets at replacement cost and (ii) ensuring that 

resettlement activities are implemented with appropriate disclosure of information, consultation, 

and the informed participation of those affected. Projects are expected to improve, or restore, the 

livelihoods and standards of living of displaced persons as well as the living conditions among 

physically displaced persons through the provision of adequate housing with security of tenure at 

resettlement sites. They also seek to protect cultural heritage from the adverse impacts of project 

activities and support its preservation and to promote the equitable sharing of benefits from the 

use of cultural heritage. 

 

Land is to be acquired under the project and this can lead to the possibility of land restrictions and 

economic displacement of the community members.  The Project will need to adhere to the 

regulations previously mentioned and ensure the project is implemented according to the 

management structures in place in the region. This is particularly relevant if resettlement and 

livelihood restoration are needed. The project will need to ensure that they communicate and 

build relationships with the correct levels of local government in the region where the project site 

is located. 

 

Although the project will take place in an area that has already been disturbed, the project will 

need to still take cognisance of tangible and intangible cultural heritage sites and items, including 

archaeological heritage within the Area of Influence. This will also need to include basic 

mitigation for the construction phase, such as a chance find procedure for the construction phase.  

2.4.7. Land & Water Resource Protection 

a) Water Resources Commission Act, 1996, Act 552 establishes the Water Resources 

Commission. The mandate of the Commission is to formulate a comprehensive national 

policy on water resources management; to plan, coordinate and monitor water resources 

development, conservation and management; as well as control and regulate the utilization of 

Ghanaôs water resources. 

b) The Water Use Regulations, 2001 (L.I. 1692), outlines procedures for allocating permits for 

various water uses including domestic, commercial, municipal, industrial, agricultural, power 

generation, water transportation, fisheries (aquaculture), environmental, recreational, and 

under water (wood) harvesting. The Water Use Regulations enable the Water Resources 

Commission to grant rights for water use, and in the granting of these water use permits, the 

Commission must ensure that water allocations for various uses will be beneficial to the 

public interest and the greater good of society. 

c) Community Water and Sanitation Agency Act, 1998, Act 564, established a Community 

Water and Sanitation Agency to facilitate the provision of safe water and related sanitation 
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services to rural communities and to provide for connected purposes. The object of the 

Agency is to facilitate the provision of safe water and related sanitation services to rural 

communities and small towns. 

d) The National Water Policy of Ghana, 2007 is intended to provide a framework for the 

sustainable development of Ghanaôs water resources. It is targeted at all water users, water 

managers and practitioners, investors, decision- makers and policy makers within the central 

Governmental and decentralised (district assemblies) structures, Non-Governmental 

organisations and international agencies.  

e) The National Land Policy, 1999 seeks to address some of the fundamental problems 

associated with land management in the country. It also aims to protect a variety of habitat 

types, and recognizes Forest reserves, National Parks and wildlife reserves and similar land 

categories including Ramsar Sites as fully protected ecosystem for biodiversity conservation. 

The Policy recognises wetlands as environmental conservation areas and precludes practices 

such as physical draining of wetland water; draining of streams and watercourses feeding the 

wetlands and human settlements and their related infrastructural developments in wetlands. 

The policy, however, seeks to promote the use of wetlands for farming, grazing, fishing, 

timber production and salt winning, if such uses serve to conserve the ecosystem, biodiversity 

and sustainable productivity of wetlands. 

f) Land Planning and Soil Conservation Act, 1957 provide for the better utilisation of land in 

designated areas by land planning and soil conservation and for the establishment of 

committees for purposes incidental to this. Government can therefore for the purposes of 

preserving land, reclaiming land and protecting water resources, by an executive instrument 

declare an area within a designated area to be a planning area. 

g) Land Use and Spatial Planning Act, 2016 Act (925) seeks to provide sustainable 

development of land and human settlements through a decentralised planning system and 

ensures judicious use of land. This is to improve the quality of life, promote health and safety 

in respect of human settlements. It further regulates national, regional, district and local 

spatial planning and generally provides for spatial aspects of socio-economic development 

and related matters. The significance and relevance of this law is viewed within the context of 

the development challenges or lapses inherent in the weak institutional, technological and 

legal framework governing the operations of the Town and Country Planning Department, 

which the Act seeks to address. 

h) Drilling License And Groundwater Development Regulations, 2006, LI 1827 was enacted 

for the purpose of obtaining a drilling license from the Water Resources Commission for the 

construction of a well for the abstraction, or monitoring of groundwater or for research. 

 

Applicability to Project 

These legal requirements seek to address some of the fundamental problems associated with land-

use and water management and their impacts on such resources and means to ensure sustainable 

use of these resources in the country. They are targeted at all users, managers and practitioners, 

investors, decision-makers and policy makers within the central Governmental and decentralised 
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(district assemblies) structures, non-Governmental organisations and international agencies. The 

policy also recognises the various cross-sectoral issues related to such uses and the links to other 

relevant sectoral policies such as those on sanitation, agriculture, transport, energy et cetera. The 

project will have to recognise that the use of such resources would require permitting from 

relevant state agencies. For example, any use of underground water through abstraction will need 

to be regulated by the Water Resources Commission through a formal application for abstraction 

purposes. 

2.4.8. Biodiversity Protection 

a) Wild Animals Preservation Act 1961 (Act 43); An Act to consolidate and amend the law 

relating to wild animals, birds and fish and to continue the observance of the Convention 

signed at London on nineteenth day of May 1900. 

b) Wildlife Conservations Regulations, LI 685, 1971 (and Amendments), a legislative 

instrument for restrictions on wildlife destruction and hunting, game licencing and export of 

game and trophy. It provides a system of permits and certificates for regulating international 

trade in line with CITES regulations.  It is the main instrument under which endangered 

species are legally protected through trade. 

c) Wildlife Reserves Regulations 1971 (LI 710) empowers the government to establish wildlife 

Protected Areas, including Ramsar Sites (and Marine Protected Areas) and defines 

permissible and non-permissible activities within the Protected Area. 

d) Economic Plants Protection Act, 1979; An Act to provide for the prohibition of the 

destruction of specified plants of economic value and for related matters. 

e) Biodiversity Strategies and Action Plan, 1998, is an action plan to ensure sustainable use of 

the country's biological resources as enshrined in the Convention on Biological Diversity. 

f) National Biodiversity Strategy for Ghana, 2002; The Strategy document seeks to ensure 

sustainable utilization of the countryôs biological resources and the need to integrate 

biodiversity issues into national development planning programmes. Some of the actions that 

have been identified include capacity building to ensure an in-depth assessment of biological 

resources, promotion of community participation in sustainable management of biodiversity 

and the strengthening of the management of forests and protected areas as well as other off 

reserve biological resources. 

g) National Wildlife Management Policy, 2006: The Policy seeks to give a more proactive, 

pragmatic and comprehensive framework to guide and determine government actions towards 

wildfire management. The policy is also to ensure consistency in formulation of legislation 

and byelaws at all levels of governance to deal with the issues of wildfires in the country. In 

addition, by developing a national policy on wildfire, Ghana will be addressing global 

concerns for environmental quality management and minimise risks from climate change. 

h) Forest and Wildlife Policy, 2012 aims at the conservation and sustainable development of 

forest and wildlife resources for the maintenance of environmental stability and continuous 

flow of optimum benefits from the socio-cultural and economic goods and services that the 

forest environment provides to the present and future generations whilst fulfilling Ghanaôs 
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commitments under international agreements and conventions. This policy replaces Ghanaôs 

first forest and wildlife policy formulated in 1994 which resulted in the merging of sector 

institutions into a corporate Forestry Commission and also introduced reforms to improve the 

forest and wildlife base. 

i) Wildlife Division Policy for Collaborative Community Based Wildlife Management, 

September 2000 aims to enable the devolution of management authority to defined user 

communities and encourage the participation of other stakeholders, to ensure the conservation 

and sustainable use of the nationôs wildlife for the maintenance of environmental quality and a 

perpetual flow of optimum benefits to all segments of society. It was prepared based on 

national convictions, current national policies and Ghanaôs commitment to international 

conventions and guidelines. This policy seeks to incorporate where appropriate new ideas and 

approaches involving communities in wildlife management. In this respect, this policy 

recognises Ghanaôs commitment under Articles 6, 10 and 11 of the Convention on Biological 

Diversity and the principles outlined in World Conservation Strategy.  

 

Applicability to Project 

Biodiversity provides tangible benefits for human health. Preserving intact ecosystems and their 

native biodiversity can sometimes reduce disease transmission by changing the abundance, 

behaviour, and condition of the host or vector. These regulations turn to provide the legal 

framework to protect and manage nationally and internationally important flora, fauna, ecological 

communities to ensure the protection and conservation of such biodiversity. They provide strategy 

for sustainable utilization of the countryôs biological resources and the need to integrate 

biodiversity issues into national development planning programmes.  The project installation 

process may affect some biodiversity. The potential issues of concern identified include the 

removal of natural vegetation. Currently, the Forest Services Division has undertaken detailed 

quantification and listing of identified flora and fauna within all the PV project sites as well as the 

Lawra Forest Reserve. This is in line with the ñMemorandum of Understandingò (MoU) between 

the two agencies in managing projects within forest reserves.  

2.4.9. Climate Change & Vulnerability 

 

a) The National Climate Change Policy (NCCP), 2013 is Ghanaôs integrated response to 

climate change, and the policy provides a clearly defined pathway for dealing with the 

challenges of climate change. The Policy takes account of the current socioeconomic 

context of Ghana and incorporates the opportunities and benefits of a green economy.  

 

b) The Ghana National Climate Change Master Plan Action Programme for 

Implementation (2015-2020) includes the details of initiatives and programmes to achieve 

the objectives of each Policy Focus Area within the NCCP. It details the mainstreaming 

process; the estimated costing for each sector and monitoring and evaluation; and outlines 

financing mechanisms and strategies for effective implementation. 
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c) The Ghana Nationally Determined Contributions (GhNDC) (2020 -2030), has been 

developed based on national circumstances, and includes both mitigation and adaptation 

actions. The inclusion of both mitigation and adaptation in the GhNDC resonate with the 

medium-term development agenda, developed every four years to guide national 

development at the local government level.  Ghana has raised its mitigation ambitions in 

the nationally determined contributions after recalibrating the baseline emissions and 

included four additional unconditional measures in the energy sector. The revision has 

translated into a two-tiered emission reduction goal of 17% relative to a business-as-usual 

(BAU) scenario emission of 73.3 million tonnes by 2030. Additional 43% is attainable on 

condition that external support is made available to cover the full cost of implementing the 

mitigation actions. The full implementation of the identified mitigation actions is expected 

to yield a total of 44.2 million tonnes of GHG emission savings and sustainable 

development outcomes. 

 

There are 35 climate programme of actions in Ghanaôs commitment that cut across 7 

priority sectors which will be implemented from 2020 to 2030. One of the programmes of 

action is attaining utility -scale solar electricity installed capacity up to 150-250 MW.  

 

d) Ghana Renewable Energy Master Plan, February 2019 has been developed with the goal 

to provide investment-focused framework for the promotion and development of the 

countryôs rich renewable energy resources for sustainable economic growth, contribute to 

improved social life and reduce adverse climate change effects. The successful 

implementation of the plan would lead to an installed electricity capacity of 1363.63 MW 

(with grid connected systems totaling 1094.63 MW), the creation of 220,000 jobs, and 

carbon savings of about 11 Million Tonnes of CO2 by 2030. 

 

e) The Ghana Gender Policy, 2015 has the overarching goal to mainstream gender equality 

concerns into the national development processes by improving the social, legal, civic, 

political, economic and socio-cultural conditions of the people of Ghana particularly 

women, girls, children, the vulnerable and people with special needs; persons with 

disability and the marginalized. 

 

f) The National Climate Change Adaptation Strategy (NCCAS), 2012, was developed ñto 

enhance Ghanaôs current and future development to climate change impacts by 

strengthening its adaptive capacity and building resilience of the society and ecosystemsò. 

Its main objectives are to improve societal awareness and preparedness for climate 

change, enhance the mainstreaming of climate change into national development 

planning. The NCCAS has 10 priority programmes for climate change adaptation and 

integration into national development: 
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Applicability to Project 

The energy sector contributes to most of the countryôs carbon dioxide emissions, and a key 

strategy to cut down on energy related emissions of carbon dioxide is by employing renewables 

energy. According to the Second Biennial Update Report submitted to the UNFCC in September 

2018, the energy sector contributed 50.2% of the total 2016 GHG emissions. Following the 

signing and ratification of the Paris Agreement, and in line with the reporting requirements of the 

Kyoto Protocol, Ghana developed its GhNDCs and has till date submitted its Third 

Communication Report as well as Second Biennial Report to the United Nations Framework 

Convention on Climate Change (UNFCCC).  The initial 12MW component of the 35MW solar 

power project has been included as part of the GhNDCs to help the country achieve its legally 

binding targets of reducing greenhouse gases for the period 2020 - 2030. This is to help minimize 

greenhouse gas emissions in line with the NCCP Master Plan Action Programme for 

Implementation. Within the same context, one of the key actions under the NCPP Master Plan 

Action Programme is to address gender issues in climate change programming. 

 

2.5. International Guidelines & Standards 

The project is partly financed by the KfW Group. KfW ensures Environmental and Social Impact 

Assessments (EIA) for all relevant investments and projects in emerging markets and developing 

countries as well as project and export financing in order to prevent potentially negative impacts 

or risks to human health and the environment and, if necessary, to mitigate or offset them with 

suitable measures. Generally, KfW bases project assessments on the regulations that apply in the 

country in which the project is to be implemented. These regulations must be consistent with 

international environmental, social, health, safety and labour standards. These include the 

standards set by the EU and leading OECD countries, the Performance Standards of the 

International Finance Corporation (IFC) and the Environmental, Health and Safety (EHS) 

Guidelines of the World Bank Group. These standards are adhered to as regards the information 

provided to the general public and the involvement of the people directly impacted by the project, 

as well as when dealing with specific objections to projects.  

 

By its Sustainability Guidelines,  the framework for EIA and the most important referenced 

environmental, social, health, safety and labour standards on which the KfW Group bases its  

assessment on is as shown in Figure 2-17. As can be seen in Figure 2-1, the binding international 

standards that KfW will require this solar power project to adhere to are: 

 

a. The project countryôs environmental and social standards,  

b. International Labour Organisation (ILO) Labour Standards. 

c. World Bank Group Environmental, Health, and Safety Guidelines 

 

7  Source: Central Sustainability Management, nachhaltigkeit@kfw.de, July 2017 

mailto:nachhaltigkeit@kfw.de
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d. International Finance Corporation (IFC) Performance Standards,  

e. Organisation for Economic Corporation & Development  

f. Environmental & Social Standards of the European Development Financial Institutions 

g. Equator Principles  

 

The countryôs environmental and social standards and how the project complies has already been 

discussed. This Section discusses how the international guidelines and standards as required by 

the KfW Group are to be complied with under the project. 

 

 

Figure 2-1: KfW standards for EIA Process 

 

 

2.5.1. International Labour Organisation Standards. 

Since 1919, the International Labour Organization (ILO) has maintained and developed a system 

of international labour standards  aimed at promoting opportunities for women and men to obtain 

decent and productive work, in conditions of freedom, equity, security and dignity. In today's 

http://www.ilo.org/global/standards/introduction-to-international-labour-standards/conventions-and-recommendations/lang--en/index.htm
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globalized economy, international labour standards are an essential component in the international 

framework for ensuring that the growth of the global economy provides benefits to all.  

 

International labour standards are legal instruments drawn up by the ILO's constituents (governments, 

employers and workers) and setting out basic principles and rights at work. They are 

either conventions, which are legally binding international treaties that may be ratified by member 

states, or recommendations, which serve as non-binding guidelines. In many cases, a convention lays 

down the basic principles to be implemented by ratifying countries, while a related recommendation 

supplements the convention by providing more detailed guidelines on how it could be applied. 

Recommendations can also be autonomous, i.e. not linked to any convention. The ILO's Governing 

Body has also designated another four conventions as "priority" instruments, thereby encouraging 

member states to ratify them because of their importance for the functioning of the international 

labour standards system. The ILO Declaration on Social Justice for a Fair Globalization , in its 

follow-up, underlined the significance from the viewpoint of governance of these Conventions 

 

Ghana has been a member of the ILO since May 20, 1975, and has since ratified 51 Conventions, 

comprising of all the eight Fundamental Conventions, two out of the four Governance Conventions, 

as well as 41 out of the 177 Technical Conventions. Out of 51 Conventions ratified by Ghana, of 

which 37 are in force, 10 Conventions have been denounced; 4 instruments abrogated; none have 

been ratified in the past 12 months8. Legal requirements on labour in Ghana and how the project will 

adhere to this has been discussed.   

 

2.5.2. World Bank Group Operational Policies 

The World Bank is an international institution, which provides financial and technical assistance 

to developing countries around the world. It is made up of two distinct development-related 

institutions owned by over 100-member countries; these are the International Bank for 

Reconstruction and Development (IBRD) and the International Development Association (IDA), 

with affiliations in the International Finance Corporation (IFC). The World Bank projects and 

activities are governed by Operational Policies, which are designed to ensure that the projects are 

economically, financially, socially and environmentally sound. The Bank's Operational Manual 

details these policies and provides guidance on how to comply with them ("Bank Procedures" and 

"Good Practices"). The policies/procedures are to ensure the safe development of projects it is 

funding. That is to prevent and mitigate unintended adverse effects on third parties and the 

environment in the development process.  

 

The policies of relevance to this project are the safeguard policies.  

 

 

8 https://www.ilo.org/dyn/normlex/en/f?p=1000:11200:0::NO:11200:P11200_COUNTRY_ID:103231 

 

https://www.ilo.org/global/about-the-ilo/mission-and-objectives/WCMS_099766/lang--en/index.htm
https://www.ilo.org/dyn/normlex/en/f?p=1000:11200:0::NO:11200:P11200_COUNTRY_ID:103231
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a. The Environmental, Health & Safety (EHS) Guidelines  

This was produced by the World Bank Group as technical reference documents on cross-

cutting environmental, health, and safety issues applicable to all industry sectors. They 

cover general and industry-specific examples of Good International Industry Practice, as 

defined in IFC's Performance Standard 3 on Resource efficiency and pollution prevention.  

Key guidelines of relevant to this project are the General EHS Guidelines (2007) and EHS 

Guidelines for Electric Power Transmission & Distribution (2007). The General EHS 

Guidelines (April 2007) contain the performance levels and measures that are normally 

acceptable to the IFC and are generally considered to be achievable in new facilities at 

reasonable costs by existing technology.  When host country regulations differ from the 

levels and measures presented in the EHS Guidelines, projects are expected to achieve 

whichever is more stringent.  If less stringent levels or measures are appropriate in view of 

specific project circumstances, a full and detailed justification for any proposed 

alternatives is needed as part of the site-specific environmental assessment.  This 

justification should demonstrate that the choice for any alternate performance levels is 

protective of human health and the environment. 

 

b. World Bank Policy on Access to Information 

This took effect from July 2013 and has since June 30, 2015 been revised. The Policy 

governs the public accessibility of information in the Bankôs possession and describes 

how the World Bank makes information available to the public. Underlying the new 

policy is the principle that the World Bank will disclose any information in its possession 

that is not on a list of exceptions. The Access to Information Policy is based on the 

following five principles: 1) maximizing access to information; 2) setting out a clear list of 

exceptions; 3) safeguarding then deliberative process; 4) providing clear procedures for 

making information available; and 5) recognizing requesters' right to an appeals process. 

 

c. Environmental & Social Safeguards Policies  

The World Bank "Safeguard Policies," are the mechanism for addressing environmental 

and social issues in project design, implementation and operation, and they provide a 

framework for consultation with communities and for public disclosure. Examples of 

these requirements include conducting environmental and social impact assessments, 

consulting with affected communities about potential project impacts, and restoring the 

livelihoods of displaced people. These policies, which include the Environmental 

Assessment Policy (OP 4.01), are designed to prevent unintended adverse effects on third 

parties and the environment. This EIA follows national best practice as well as the OP 

4.01 on contents of the Environmental Assessment as far as possible. Specialists were 

contracted to conduct specialist studies which have assessed an element of the impacts 

regarding natural habitat. Throughout the project there have been several stakeholder 

engagements sessions to ensure transparency of the project and to address socio-cultural 

issues. Voluntary land acquisition was applied under this project. 

https://www.worldbank.org/en/projects-operations/environmental-and-social-policies#safeguards
http://documents.worldbank.org/curated/en/docsearch/document-type/540624
http://documents.worldbank.org/curated/en/docadvancesearch/docs?query=&sType=2&author=&aType=2&docTitle=&tType=2&colti=&tType=undefined&qDate=3&fromDate=&toDate=&disclDate=3&fromDisclDate=&toDisclDate=&region=&cntry=&lang=&lndinstr=&prdln=&envcat=&majorDocTY=&docTY=540681&teraTopic=&topic=&discType=&discStatus=&report=&loan=&credit=&projectId=&trustFunds=&UNRegnNbr=&sortDesc=docdt&sortType=desc
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In August 2016, the World Bank adopted a new set of environment and social policies 

called the Environmental and Social Framework (ESF). As of October 1, 2018, the ESF 

applies to all new World Bank investment project financing. With existing projects 

continuing to apply the Safeguard Policies, the two systems are to run in parallel for an 

estimated seven years.  

 

d. Environmental and Social Framework (ESF)  

The World Bank Environmental and Social Framework sets out the World Bankôs 

commitment to sustainable development, through a Bank Policy and a set of 

Environmental and Social Standards that are designed to support Borrowersô projects, 

with the aim of ending extreme poverty and promoting shared prosperity. The 

Environmental and Social Framework (ESF) therefore enables the World Bank and 

Borrowers to better manage environmental and social risks of projects and to improve 

development outcomes. The ESF offers broad and systematic coverage of environmental 

and social risks. It makes important advances in areas such as transparency, non-

discrimination, public participation, and accountability, including expanded roles for 

grievance mechanisms. It brings the World Bankôs environmental and social protections 

into closer harmony with those of other development institutions. 

 

The ESF comprises of the following:  

 

Á A Vision for Sustainable Development, which sets out the Bankôs aspirations 

regarding environmental and social sustainability; 

Á The World Bank Environmental and Social Policy for Investment Project 

Financing, which sets out the mandatory requirements that apply to the Bank; and 

Á The Environmental and Social Standards, together with their Annexes, which set 

out the mandatory requirements that apply to the Borrower and projects. 

 

As indicated, the ESF was approved in August 2016 and launched on October 1, 2018. 

Under this project, VRA intends to adhere to the requirements of ESF and the list of the 

standards and its applicability is shown in Table 2-5. 

 

 

https://www.worldbank.org/en/projects-operations/environmental-and-social-framework
http://pubdocs.worldbank.org/en/837721522762050108/Environmental-and-Social-Framework.pdf
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Table 2-5:  World Bankôs Environmental & Social Framework Standards 

 

Standard  Requirements Relevant Compliance status and rationale 

ESS1  Assessment and 

Management of 

Environmental 

and Social Risks 

and Impacts  

Sets out the Borrowerôs responsibilities for assessing, 

managing and monitoring environmental and social 

risks and impacts associated with each stage of a 

project supported by the Bank through Investment 

Project Financing (IPF), in order to achieve 

environmental and social outcomes consistent with the 

Environmental and Social Standards (ESSs). Annex 2 

and 3 of this provides for environmental and social 

commitment plan as well as management of 

contractors. 

Yes Complies: An environmental assessment has been undertaken 

for the project and this EIA Report is available for funding 

agencies to assess any associated environmental risk. An 

environmental and social commitment plan has been developed 

as part of this ESIS Report whilst a Contractorôs Management 

Plan is expected to be submitted by the EPC Contractor and this 

is to be assessed through regular project meetings.  

ESS2  Labor and 

Working 

Conditions 

Recognizes the importance of employment creation 

and income generation in the pursuit of poverty 

reduction and inclusive economic growth. Borrowers 

can promote sound worker-management relationships 

and enhance the development benefits of a project by 

treating workers in the project fairly and providing safe 

and healthy working conditions. 

Yes Complies: A Labour Management Plan shall be developed by 

the EPC Contractor to outline labor management procedures 

applicable to the project. These procedures will set out the way 

in which project workers will be managed, in accordance with 

the requirements of national law and ILO conventions, which 

Ghana is a member of. 

ESS3  Resource 

Efficiency and 

Pollution 

Prevention and 

Management 

Recognizes that economic activity and urbanization 

often generate pollution to air, water, and land, and 

consume finite resources that may threaten people, 

ecosystem services and the environment at the local, 

regional, and global levels. This ESS sets out the 

requirements to address resource efficiency and 

pollution prevention and management throughout the 

project life cycle. 

Yes Complies: Management of resources such as energy, water and 

raw materials have been addressed in the monitoring programme 

outlined in the Provisional EMP in this EIA Report whiles 

pollution and prevention measures have been outlined. 
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Standard  Requirements Relevant Compliance status and rationale 

ESS4:  Community 

Health and 

Safety 

Addresses the health, safety, and security risks and 

impacts on project-affected communities and the 

corresponding responsibility of Borrowers to avoid or 

minimize such risks and impacts, with particular 

attention to people who, because of their particular 

circumstances, may be vulnerable.  

Yes Complies: Some occupational safety and health hazards are 

expected during the various phases of the project and these have 

been identified and mitigative measures outlined. The VRA 

ñSafety, Health and Environment Standards for 

Contractorsò is to be adhered to be the Contractor. Again, the 

contractor is mandated by the requirements of the tender 

document to develop a Health &  Safety Plan for project 

construction purposes. An operational H&S Plan in line with 

corporate rules will be developed for the operational phase.  

ESS5: Land 

Acquisition, 

Restrictions on 

Land Use and 

Involuntary 

Resettlement  

Involuntary resettlement should be avoided. Where 

involuntary resettlement is unavoidable, it will be 

minimized and appropriate measures to mitigate 

adverse impacts on displaced persons (and on host 

communities receiving displaced persons) will be 

carefully planned and implemented.  

Yes Complies: Voluntary sale of lands were applied under the 

project. Landowners have been compensated at fair market or 

replacement value. There are no affected persons at the PV 

power plant site as the land is currently vacant.  

ESS6: Biodiversity 

Conservation 

and Sustainable 

Management of 

Living Natural 

Resources  

Recognizes that protecting and conserving biodiversity 

and sustainably managing living natural resources are 

fundamental to sustainable development and it 

recognizes the importance of maintaining core 

ecological functions of habitats, including forests, and 

the biodiversity they support. ESS6 also addresses 

sustainable management of primary production and 

harvesting of living natural resources and recognizes 

the need to consider the livelihood of project-affected 

parties, including Indigenous Peoples, whose access to, 

or use of, biodiversity or living natural resources may 

be affected by a project. 

Yes Complies: A detailed ecological survey of the power plant site 

has indicated that there are no species or habitats of 

conservation value. The Lawra Station Forest Reserve falls 

within the project area. Work within the reserve shall be done in 

line with an MOU between the Forest Services Division and 

VRA to ensure sustainable management and conservation-

oriented forestry. Meanwhile, a detailed ecological survey has 

been undertaken within the project area and their ecological 

significance determined to inform mitigative actions. 

ESS7: Indigenous 

Peoples/Sub-

Saharan African 

Ensures that the development process fosters full 

respect for the human rights, dignity, aspirations, 

identity, culture, and natural resource-based livelihoods 

No Not Applicable:  No indigenous peoples are to be affected by the 

project 
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Standard  Requirements Relevant Compliance status and rationale 

Historically 

Underserved 

Traditional Local 

Communities 

of Indigenous Peoples/Sub-Saharan African 

Historically Underserved Traditional Local 

Communities. ESS7 is also meant to avoid adverse 

impacts of projects on Indigenous Peoples/Sub-

Saharan African Historically Underserved Traditional 

Local Communities, or when avoidance is not possible, 

to minimize, mitigate and/or compensate for such 

impacts. 

ESS8: Cultural Heritage Recognizes that cultural heritage provides continuity in 

tangible and intangible forms between the past, present 

and future. ESS8 sets out measures designed to protect 

cultural heritage throughout the project lifecycle. 

Yes Complies:  Just outside the project area at Lawra, is a tree 

shrine, comprising of Ebony / Nim Tree, known as the 

Kulbonuo Shrine belonging to the Nuo-Ire Family (wrongly 

indicted as Bayoyire in the draft EIA Report). There is also a 

grave within the access road to the PV Site at Kaleo. Measures 

will be taken to ensure that no damage occurs to this cultural 

asset as a result of project implementation.  

ESS9: Financial 

Intermediaries  

FIs recognizes that strong domestic capital and 

financial markets and access to finance are important 

for economic development, growth and poverty 

reduction. FIs are required to monitor and manage the 

environmental and social risks and impacts of their 

portfolio and FI subprojects, and monitor portfolio risk, 

as appropriate to the nature of intermediated financing. 

The way in which the FI will manage its portfolio will 

take various forms, depending on a number of 

considerations, including the capacity of the FI and the 

nature and scope of the funding to be provided by the 

FI. 

Yes The KfW Group is providing part financial support and are 

currently monitoring and managing the environmental and social 

risk of the solar project.  

 

 

ESS10:  Stakeholder 

Engagement and 

Information 

Recognizes the importance of open and transparent 

engagement between the Borrower and project 

stakeholders as an essential element of good 

Yes Complies: Detailed stakeholder engagement, including public 

forum in 2012 and 2017 have been held under the project. The 

EIA reports have all also been disclosed in the national dailes as 

http://pubdocs.worldbank.org/en/837721522762050108/Environmental-and-Social-Framework.pdf#page=99&zoom=80
http://pubdocs.worldbank.org/en/837721522762050108/Environmental-and-Social-Framework.pdf#page=111&zoom=80
http://pubdocs.worldbank.org/en/837721522762050108/Environmental-and-Social-Framework.pdf#page=111&zoom=80
http://pubdocs.worldbank.org/en/837721522762050108/Environmental-and-Social-Framework.pdf#page=111&zoom=80
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Standard  Requirements Relevant Compliance status and rationale 

Disclosure international practice. Effective stakeholder 

engagement can improve the environmental and social 

sustainability of projects, enhance project acceptance, 

and make a significant contribution to successful 

project design and implementation. 

well as posted on the VRA Corporate website www.vra.com . A 

Community Liaison Officer is to be appointed to coordinate all 

stakeholder engagement activities as well as redress of public 

grievances.  

http://pubdocs.worldbank.org/en/837721522762050108/Environmental-and-Social-Framework.pdf#page=111&zoom=80
http://www.vra.com/
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2.5.3. International Finance Corporation (IFC) Performance Standards 

The IFC is a global investor and advisor and is committed to promoting sustainable projects in 

developing member countries that are economically beneficial, financially and commercially sound, 

and environmentally and socially sustainable. To manage the social and environmental risks and 

impacts of IFC projects, the IFC has developed a number of environmental and social performance 

standards (PS), and these are indicated in Table 2-6.  The IFC PS indicate that the party responsible 

for implementing and operating the project must comply with the applicable national laws, 

including those laws implementing host country obligations under international law. The project 

operator is also required to meet the requirements of the standards throughout the life of an 

investment by IFC or other relevant financial institution.   

 

Table 2-6:  IFC Performance Standards  

IFC Performance Standard 

Performance Standard 1 Assessment and Management of Environmental and Social 

Risks and Impacts 

Performance Standard 2 Labour and Working Conditions 

Performance Standard 3 Resource Efficiency and Pollution Prevention 

Performance Standard 4 Community Health, Safety, and Security 

Performance Standard 5 Land Acquisition and Involuntary Resettlement 

Performance Standard 6 Biodiversity Conservation and Sustainable Management of 

Living Natural Resources 

Performance Standard 7 Indigenous Peoples 

Performance Standard 8 Cultural Heritage 

 

IFC categorises projects to determine the level of environmental and social assessment that will be 

required.  Renewable energy (except large hydroelectric power projects) developments are classified 

as Category B projects. That is a project ñwith potential limited adverse social or environmental 

impacts that are few in number, site-specific, largely reversible, and readily addressed through 

mitigation measuresò. This project is therefore classified as a Category B project by the IFC. The 

scope of EA for a Category B project may vary from project to project, but it is narrower than that of 

an EA for Category A projects. 

 

The IFC produces a number of Guidance Notes and other reference documents providing advice on 

undertaking EIA.  Specific guidance is contained in the Guidance Notes to the WB/IFC Performance 

Standards. The IFCôs set of Guidance Notes provide guidance on the requirements contained in the 

WB/IFC Performance Standards, including reference materials on good sustainability practices to 

improve project performance.  Those of relevance to this project include: 

 

¶ Guidance Note A - Checklist of potential issues for an Environmental Assessment. 

¶ Guidance Note B - Content of an EIA Report 
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¶ Guidance Note C - Outline of an Environmental Action Plan. 

 

The following IFC handbooks are also relevant to the Project: 

a) Stakeholder Engagement: A Good Practice Handbook for Companies Doing Business in 

Emerging Markets. 

b) Strategic Community Investment: A Good Practice Handbook for Companies Doing Business in 

Emerging Markets. 

c) Good Practice Handbook - Cumulative Impact Assessment and Management: Guidance for the 

Private Sector in Emerging Markets. 

d) Good Practice Note: Addressing Grievances from Project-Affected Communities. 

 

VRA commits to meeting the requirements of the following IFC PS9: 

¶ Performance Standards (PS)1: Assessment and Management of Environmental & Social Risks 

and Impacts (2012); 

¶ PS2: Labour and working conditions (2012); 

¶ PS3: Resource Efficiency and Pollution Prevention (2012); 

¶ PS4: Community Health, Safety & Security (2012); 

¶ PS6: Biodiversity Conservation and Sustainable Management of Living Natural Resources 

(2012): 

¶ PS8: Cultural Heritage (2012). 

 

The IFC PS are like that of the ESS and Operational Polices and compliance status as indicated in 

Table 2-5 are applicable.   

2.5.4. Equator Principles  

The Equator Principles, revised in June 2013, are a set of voluntary principles for financial 

institutions to ensure that the projects financed are developed in an environmentally and socially 

responsible manner.  The principles are based on the IFC PS on social and environmental 

sustainability and on the World Bank Group EHS Guidelines, and are relevant for the purposes of this 

Project as they represent industry best practice (see Table 2-7). The financial institutions that have 

signed up the Equator Principles are called Equator Principle Financial Institutions (EPFIs) and the 

principles are intended to serve as a common baseline and framework for the implementation by each 

EPFI. The Principles apply to all new EPFI project financings globally with total project capital costs 

of US$10 million or more, and across all industry sectors.  

 

 

 

 

 

9 Note that PS7: Indigenous Peoples are not considered applicable to the project.   
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Table 2-7: Summary of Equator Principles 

PRINCIPLE  DESCRIPTION 

Principle 1:  Review and 

Categorisation 

Relates to the categorisation of projects based on the 

magnitude of its potential impacts and risks in accordance 

with the environmental and social screening criteria of the 

IFC. 

Principle 2:  Social and 

Environmental 

Assessment 

Requires a Social and Environmental Assessment.  The 

Assessment should propose mitigation and management 

measures relevant and appropriate to the nature and scale of 

the Project. 

Principle 3:  Applicable Social and 

Environmental 

Standards 

Establishes the IFC PS and EHS Guidelines to complement 

the host country legislation as the basis for social and 

environmental performance. 

Principle 4:  Action Plan and 

Management System 

Requires preparation of an Action Plan which should describe 

and prioritise the actions needed to implement mitigation 

measures, corrective actions and monitoring measures. 

Principle 5:  Consultation and 

Disclosure 

Requires consultation with project affected communities in a 

structured and culturally appropriate manner, ensuring free, 

prior and informed consultation and facilitate informed 

participation. 

Principle 6:  Grievance Mechanism Requires the establishment of a grievance mechanism as part 

of the management system which addresses concerns 

promptly and transparently, in a culturally appropriate 

manner, and is readily accessible to all segments of the 

affected communities. 

Principle 7:  Independent Review Requires an independent social or environmental review of 

the Assessment. 

Principle 8:  Covenants Requires compliance with all relevant host country social and 

environmental laws, regulations and permits, Action Plan 

implementation commitments, periodic reviews of reports, 

and facility decommissioning in accordance with an agreed 

decommissioning plan. 

Principle 9:  Independent 

Monitoring and 

Reporting 

Requires ongoing monitoring and reporting over the life of 

the loan through the appointment of an independent 

environmental and / or social expert. 

Principle 10:  EPFI Reporting Commits the EPFIs to report publicly at least annually about 

its Equator Principles implementation processes and 

experience, taking into account appropriate confidentiality 

considerations. 

 

In accordance to the Equator Principles, potential social and environmental issues to be addressed 

in Social and Environmental Assessments where applicable include the following: 
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Á Assessment of the baseline social and environmental conditions; 

Á Consideration of the feasible environmentally and socially preferable alternatives. 

Á Requirement under the host country laws and regulations, applicable international 

Á treaties and agreements. 

Á Develop an Environmental and Social Action Plan (ESAP) as part of this EIA report that 

defines the means, by which impacts will be mitigated, managed and monitored. 

Á Protection of human rights and community health, safety and security (including risks, 

impacts and management of projectôs use of security personnel). 

Á Protection and conservation of biodiversity, including endangered species and sensitive 

ecosystems in modified, natural and critical habitats, and identification of legally protected 

areas. 

Á Sustainable management and use of renewable natural resources (including sustainable 

resource management through appropriate independent certification systems). 

Á Use and management of dangerous substances. 

Á Major hazards assessment and management. 

Á Labour issues and occupational health and safety. 

Á Fire prevention and life safety. 

Á Pollution and prevention and waste minimisation, pollution controls (liquid effluents and air 

emissions) and solid and chemical waste management. 

Á Socio-economic impacts. 

Á Protection of cultural property and heritage. 

Á Land acquisition. 

Á Consultation and participation if affected parties in the design, review and implementation 

of the project. 

Á Develop a grievance mechanism and system to address complaints. 

Á Impacts on affected communities and disadvantaged or vulnerable groups. 

Á Develop a process for public consultation and disclosure. 

Á Provide periodic reports documenting compliance with EMS and relevant limits etc. 

Á Ensure ongoing monitoring and reporting to verify its monitoring; and 

Á Decommission the facility in accordance with agreed decommissioning plan. 

Á Cumulative impacts of existing projects, the proposed project, and anticipated future 

projects. 

Á Efficient production, delivery and use of energy as well as water resources. 

 

2.5.5. Organisation for Economic Corporation & Development 

The Organisation for Economic Corporation & Development (OECD) recommends that Members, 

before taking decisions on officially supported export credits, apply the ñCommon Approachesò for 

addressing environmental and social issues relating to exports of capital goods and/or services and the 

locations to which these are destined. 
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Under ñThe Common Approachesò, the ñ35MW Solar Power Project: Upper West Regional Project 

Sitesò falls under Category B listed projects requiring EIAs.  The defined safeguard instruments 

under the Common Approaches that needs to be adhered to are the ñWorld Bank Safeguard Policiesò 

and ñIFC Performance Standardsò and these have been discussed in detail in previous sections in this 

report.  

2.5.6. EDFI Principles for Responsible Financing  

EDFI is the Association of European Development Finance Institutions (ñEDFIsò), a group of 16 

bilateral investment organizations which provide finance for private sector companies in developing 

and reforming economies. The aim of EDFI is to have a positive impact on the local communities 

they invest in. EDFI strives to ensure respect for human rights and environmental sustainability. The 

EDFI benchmarks are the UN Declaration of Human Rights, the ILO Core Conventions and the IFC 

Performance Standards on Economic and Social Sustainability and associated Environmental and 

Health & Safety Guidelines. 

 

2.6. International Conventions  

2.6.1. United Nations Framework Convention on Climate Change 

The primary purpose of the Convention is to establish methods to minimize global warming and the 

emission of the Greenhouse Gases (GHG). The United Nations Framework Convention on Climate 

Change (UNFCCC) was adopted on 9th May 1992 and came into force on 21st March 1994. As at 

close of September 2018, there were 197 Parties (196 States and 1 regional economic integration 

organization) to the UNFCC (source: https://treaties.un.org). The UNFCCC provides the basis for 

global action to protect the climate system for present and future generations. The Convention on 

Climate Change sets an overall framework for intergovernmental efforts to tackle the challenge 

posed by climate change. It recognizes that the climate system is a shared resource whose stability 

can be affected by industrial and other emissions of carbon dioxide and other greenhouse gases. The 

Convention enjoys near universal membership, with 189 countries having ratified.  

 

The ultimate objective of this Convention and any related legal instruments that the Conference of 

the Parties may adopt is to achieve, in accordance with the relevant provisions of the Convention, 

stabilization of greenhouse gas (GHG) concentrations in the atmosphere at a level that would 

prevent dangerous anthropogenic interference with the climate system. Such a level should be 

achieved within a time frame sufficient to allow ecosystems to adapt naturally to climate change, to 

ensure that food production is not threatened and to enable economic development to proceed in a 

sustainable manner.  

 

Under the Convention, governments:  

a) Gather and share information on greenhouse gas emissions, national policies and best 

practices.  



35MW Solar Power Project: Upper West Regional Project Sites        

 

 

  2-39  

                                  VRA / EIA ð Final Report        September 2019  

 

b) Launch national strategies for addressing greenhouse gas emissions and adapting to expected 

impacts, including the provision of financial and technological support to developing countries; 

and  

c) Cooperate in preparing for adaptation to the impacts of climate change.  

 

Ghana became a party to the United Nations Framework Convention on Climate Change 

(UNFCCC, hereinafter referred to as the Convention) after ratification in September 1995. Upon 

ratification, Ghana had committed itself to pursue coordinated actions to reduce greenhouse gas 

(GHG) emissions and climate change impacts on the most vulnerable people, while continuing to 

advance national economic development. As a party to the Convention, Ghana has an obligation 

under Article 4, paragraph 1, and Article 12, paragraph 1 of the Convention to regularly prepare, 

publish and report its national communication to the Conference of Parties (COP) to the UNFCCC.  

 

Ghana has so far submitted its Third National Communications as well as Second Biennial Update 

Report (BUR) to the Conference of Parties (COP) to the UNFCCC in compliance consistent with 

the countryôs obligations under the Convention. Indeed, the second BUR was submitted by the 

Ghana EPA just recently in September 2018. The main objective of these reports is to update and 

communicate to the COP, policies and measures Ghana has taken and envisaged to implement the 

convention in the country and at the regional level. Components being reported on include Energy, 

Industrial Processes and Product Use, Agriculture, Forestry and Other Land Use and Waste. 

 

Ghana intends to increase the contribution of RE source (including hydro, solar, biomass and wind) 

by 10% for grid, mini grid and off-grid applications; by 2030, thus the development of the solar 

power projects is one of the proposed carbon offsets projects in Ghana. 

 

2.6.2. Kyoto Protocol  

UNFCC has been identified as only the initial step in the international response to climate change. 

Climate prediction models showed that greater reductions in emissions will be needed to prevent 

serious interference with the climate. The Kyoto Protocol to the United Nations Framework 

Convention on Climate Change [5], agreed in December 1997, was designed to address this issue. 

The Protocol has since been ratified by over 150 countries, including Ghana, and entered into force 

(becoming legally binding) on 16th February 2005.  

 

The 1997 Kyoto Protocol shares the Conventionôs objective, principles and institutions, but 

significantly strengthens the Convention by committing developed countries to individual, legally-

binding targets to limit or reduce their overall greenhouse gas emissions (of carbon dioxide, 

methane, nitrous oxide, hydro fluorocarbons, perfluorocarbons and sulphur hexafluoride). 

Developing countries are not required to reduce emissions of greenhouse gases to specific targets as 

yet on the basis that it is industrialised countries that produce most of the emissions and more 

urgently need to take corrective action.  
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Developing countries were asked to contribute as far as possible, but were not bound to take action, 

under the principle of óshared but differentiated responsibilityô. The Kyoto Protocol sets out how 

developing countries must monitor and report on their greenhouse gas emissions. There are also 

agreements on how the international community must help developing countries adapt to the 

impacts of climate change.  

 

Currently, VRA has initiated a Carbon Accounting Programme, with assistance from the Ghana 

EPA, and is expected to report annually on its carbon emissions for the generating plants as well as 

carbon offsets projects. The maiden report covering 2012-2015 has been completed and is under 

review. 

 
2.6.3. Sustainable Development Goals (SDGs),  

The Sustainable Development Goals (SDGs), otherwise known as the Global Goals, are a universal 

call to action to end poverty, protect the planet and ensure that all people enjoy peace and 

prosperity. There are 17 Goals under the SDGs and these build on the successes of the Millennium 

Development Goals, while including new areas such as climate change, economic inequality, 

innovation, sustainable consumption, peace and justice, among other priorities. The goals are 

interconnected ï often the key to success on one will involve tackling issues more commonly 

associated with another. 

 

Goal 13 requires governments to take urgent action to combat climate change and its impacts. To 

strengthen the global response to the threat of climate change, countries adopted the Paris 

Agreement at the COP21 in Paris, which went into force in November of 2016. In the agreement, 

all countries agreed to work to limit global temperature rise to well below 2 degrees centigrade.10. 

As at close of October 2018, 184 parties had ratified the Paris Agreement. Ghana ratified the 

Agreement on September 21, 2016 and has accordingly submitted its nationally intended 

contributions, as discussed earlier. 

 

2.6.4. Africa Union Agenda 2063 

Agenda 2063 ï a shared strategic framework for inclusive growth and sustainable development ï 

was developed through a people-driven process and was adopted, in January of 2015, in Addis 

Ababa, Ethiopia by the 24th African Union (AU) Assembly of Heads of State and Government, 

following 18 months of extensive consultations with all formations of African society.Agenda 2063 

is anchored on the AU vision and is based on the seven aspirations derived from the consultations, 

namely:  

 

1. A prosperous Africa based on inclusive growth and sustainable development;  

 

10 (https://www.un.org/sustainabledevelopment/climate-change-2/). 

http://www.undp.org/content/undp/en/home/sustainable-development-goals/background.html
http://www.undp.org/content/undp/en/home/sustainable-development-goals/background.html
http://www.sdgbeta/parisagreement22april/
http://www.sdgbeta/parisagreement22april/
http://www.sdgbeta/cop21/
https://www.un.org/sustainabledevelopment/climate-change-2/
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2. An integrated continent, politically united, based on the ideals of Pan Africanism and the 

vision of Africaôs Renaissance;  

3. An Africa of good governance, respect for human rights, justice and the rule of law;  

4. A peaceful and secure Africa;  

5. An Africa with a strong cultural identity, common heritage, values and ethics;  

6. An Africa whose development is people-driven, relying on the potential of African people, 

especially its women and youth, and caring for children; and  

7. Africa as a strong, united, resilient and influential global player and partner.  

   

Aspiration 1: A Prosperous Africa based on inclusive Growth and Sustainable Development targets 

ending poverty, inequalities of income and opportunity; job creation, especially addressing youth 

unemployment; facing up to the challenges of rapid population growth and urbanization, 

improvement of habitats and access to basic necessities of life ï water, sanitation, electricity; 

providing social security and protection; developing Africaôs human and social capital (through an 

education and skills revolution emphasizing science and technology) and expanding access to 

quality health care services, particularly for women and girls; transforming Africaôs economies 

through beneficiation from Africaôs natural resources, manufacturing, industrialization and value 

addition, as well as raising productivity and competitiveness; radically transforming African 

agriculture to enable the continent to feed itself and be a major player as a net food exporter; 

exploiting the vast potential of Africaôs blue/ocean economy; and finally putting in place measures 

to sustainably manage the continentôs rich biodiversity, forests, land and waters and using mainly 

adaptive measures to address Climate change risks.  

 

In line with this, Ghana has developed the National Climate Change Adaptation Strategy (NCCAS), 

2012, and this has been discussed in the earlier section. 
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3 PROJECT DESCRIPTION AND ALTERNATIVES   

3.1. Introduction   

As shown in Table 1-1, the 35 MW ñSolar Power Project Phase: Upper West Regional Project Sitesò, is 

to be developed in two phases and utilising land areas within Kaelo and Lawra.  Factors considered in 

site selection included direct solar radiation, sky scattering radiation, and ground reflection radiation.  

The sunshine in the Upper West Region is enough as the average annual total radiation can reach 

7384.3MJ/ m2.  The proposed selected PV sites areas are therefore rich in sunlight; the total amount of 

annual solar energy radiation is abundant, and thus very suitable to build PV power plants. An 

associated 34.5kV sub transmission and water supply systems are to be constructed under both phases. 

In the case of Lawra and Kaleo Site 3, modifications in network connections needed to allow easy 

installation of the solar capacity under Phase II would be provided under the Phase I Project.  

 

Tractebel Engineering (formerly Lahmeyer International GmbH) as the Ownerôs Engineer for the project 

is responsible for site verifications, design, specification and all technical aspects of the tender and 

contracting as well as working as specialist environmental advisors. The services will further expand to 

the supervision of the whole construction process and commissioning. During operations and 

maintenance, the responsibility is going to be taken over by a dedicated VRA Team. The procurement of 

an EPC Contractor, Elecnor SA of Spain was completed in June 2019. The construction of the proposed 

project will begin once the Environmental Permit has been obtained since the other required legal 

approvals and permits such as Power Purchase Agreement (PPA) and Land Lease Agreement and 

compensations have already been done with the affected local community members who occupied the 

proposed project site. Commencement of project construction is targeted in November 2019. The Lawra 

Site is expected to take 7 months to complete whilst that of Kaleo will take 15 months.   

 

This Chapter provides an overview of the components of the proposed solar power and associated sub-

transmission line facilities, details of the pre-construction, construction, operation and maintenance, and 

decommissioning stages of these components as well as the alternatives considered in the selection of 

the projectôs facilities. Details of the project description as provided in the most responsive tender has 

been considered in this report. 

 

3.2. Generation Process and Scheme  

The process of solar power generation is basically using a photovoltaic technology to produce solar 

power. Photovoltaic means electricity from light, i.e., photo meaning light and voltaic meaning 

electricity. Solar panels, also known as modules, contain photovoltaic cells made from silicon that 

transform incoming sunlight into electricity rather than heat. The solar photovoltaic cells consist of a 

positive and a negative film of silicon placed under a thin slice of glass. During this process, the 

photovoltaic cells absorb the particles of light known as photons. As the photons of the sunlight beat 

down upon these cells, they knock the electrons off the silicon. The negatively charged free electrons are 

preferentially attracted to one side of the silicon cell, which creates an electric voltage that is collected 
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and channelled. The energy produced will then be released during the process of absorption and will be 

transferred as the electrical current.  

 

A single solar cell will not be able to produce a useful amount of electricity so there is a need to link 

many solar cells together. This current is gathered by wiring the individual solar panels together in series 

to form a solar photovoltaic array. These collections of solar cells will be mounted into a panel to create 

a module. When enough electricity is generated, a cable will direct it to an electrical inverter, which 

changes the direct current that was produced into an alternating current. This is because alternating 

current is the standard type of electricity being used in most power outlets, so all the inverter does is 

make the energy into a usable form. To maintain efficiency, PV Modules are washed on a regular basis. 

 

The grid-connected PV plants will consist of the following main equipment: PV Modules, Inverters, 

Support structures, Power Station (Power transformers and MV cables) and Security and Monitoring 

systems. The PV array mainly consists of the PV module, the direct current (DC) combiner box, PV 

lightning protection power distribution cabinet and the direct current cable etc. The grid-connected 

inverter system mainly consists of the inverter, low-voltage alternating current power distribution 

cabinet and low-voltage AC power cable etc., whilst the high voltage power transmission and 

distribution consist of a transformer, power distribution equipment of 34.5 kV, etc.  The monitoring 

system mainly consists of two parts, i.e. the photovoltaic system monitoring and the transformer 

substation monitoring.  The incident solar radiation energy is transformed into direct current electrical 

energy by the PV array and conveyed to the direct current input end of the inverter through the 

connected combiner box (DC power distribution cabinet).  The direct current electrical energy will be 

converted into AC electrical energy of the same frequency and phase of the grid to which it is to be 

connected, and after being merged, the power shall be switched into the 34.5kV power grid. The 

washing and cleaning requirements for the 35MW Solar Power plant is outlined in Table 3-4 

 

Schematic diagram of how photovoltaic systems will work as presented at a project Stakeholder Hearing 

in 2012 is show in Figure 3-1. 
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Figure 3-1: Block diagram of Photovoltaic Power Generation 
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3.3. Location & Land Use  

3.3.1. Kaleo Solar Power Project   

The project site is located on the eastern side of the Kaleo township within the Nadowli-Kaleo 

District, formerly known as the Nadowli District. Figure 3-2 shows the Kaleo Township within the 

context of the Nadowli-Kaleo District. Three sites of land sizes of 6.22 Ha, 4Ha and 18.39Ha are to 

be utilised for the Project (See Figure 1-2 and Figure 3-3). The geographic coordinates of the PV 

Sites at Kaleo are provided in Table 3-1.  

Table 3-1: Geographical Coordinates of Kaleo PV Sites 

Name Size (Ha) Latitude Longitude 

Kaleo Site 1 6.22  10°10'22.89"N   2°32'1.07"W 

Kaleo Site 2  18.39  10°10'49.91"N   2°32'4.98"W 

Kaleo Site 3  10.18 
 10°10'49.91"N   2°32'4.98"W 

 

The terrain of the three (3) project sites are mostly flat with a slight slope towards south. They are 

rectangular shaped which is regarded as suitable for PV installation. However, it needs to be 

adequately prepared for some part. Kaleo is an attractive site for PV development due to its direct 

access to the distribution grid and the flat terrain surface. This indicates that ramming the foundations 

of the support structure will be possible. The only significant constraint which needs to be considered 

for the future operation is the anticipation of the growing of the town and farms towards the PV area. 

Consequently, safety margins close to property borders are essential not only for safety reasons but 

also to avoid any energy production losses from shadows (small houses, pylons etc.).  It is 

recommended to re-establish the existing footpath at the north of the site. This path is used by 

dwellers from the town to arrive at their farms. Keeping those paths would certainly prevent any 

conflicts. 

 

The sites are all degraded and characterized by annual bush fires, continuous farming, and animal 

grazing.  Parts of the area were previously used as a major farmland but is now mainly fallow. It is 

now used partly for farming of annual crops and legumes as well as animal grazing. Specifically, 

some tall trees, comprising mostly of Dadawa, Sheanut, Red Flowered Silk cotton, Nim Trees as well 

as shrub vegetation exist on the land. Located within the project vicinity are the residence of the 

Kaleo community as well as various schools, a Pentecost church, Kaleo Police Station, the Ahmadiya 

Mission Hospital and the burial ground of the Late Hon. Jatoe Kaleo, a key historical resource in 

Kaleo. Details of these locations are provided under Chapter 4.2.2.  

 

There are 2 Fulani nomadic settlements, one just outside the Kaleo Site 2 and the other located within 

the site, made up of 2 hamlets. EPA in their review comments of the Draft EIA Report requested 

VRA to discuss the modalities and the roadmap to facilitate and ease the relocation of two Fulani 

nomadic settlements from the Project site. Subsequently, a Team from VRA met with the landowner 

and the two Fulani herdsmen on August 28, 2019 at Kaleo. Details of the discussions are provided in 

Section 5.3.1, but generally the landowner indicated that the Fulani was contracted by him to look 

after his cattle and assured through formal commitment that he will oversee and provide for the 

adequate resettlement to another equivalent plot on his property by close of October 31, 2019. 
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Figure 3-2: Kaleo Township in the Nadowli-Kaleo District  
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Figure 3-3: Three (3) PV sites at Kaleo Township in the Nadowli-Kaleo District  
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3.3.2. Lawra Solar Power Project   

The Lawra PV Site is located in Lawra in the Lawra Municipal. Figure 3-4 shows the Lawra 

Township within the context of the Lawra Municipal. The geographic coordinates of the PV Site 

at Lawra is 10.6624010 N, 2.8992180 W. This site has an area for installation of 11 hectares and 

(See Figure 3-5), and the terrain is not completely flat showing small bumps and slight slope 

descending towards North with 2.5-3% in average. The slope needs to be considered in the design 

by adjustment of the row to row spacing. Based on the recorded GPS logs, the difference along 

the longer side of the property next to the road was estimated with 3 m. On each row of the 

mounting structure two PV modules are fixed in portrait position. Consequently, the distance 

between the front and back row is set to a minimum value of approximately 2.1 m in order to 

maintain the annual row to row shading losses to -1.8%. A 3 m bushfire buffer, 8-10 m towards 

road Wa-Lawra-Hamile is to be established. For the construction of the PV collector field, ground 

levelling will need to be conducted and tall trees as well as smaller vegetation will have to be 

removed in the terrain here as well.  

 

The site is located 3.96 km Northwest of Lawra village on the Lawra-Hamile road, which has 

now been asphalted. There are no settlements on this site, and the land is largely fallow with 

shrubs and Acacia and Sheanut being the most dominant trees. The land is also used for farming 

of annual crops and legumes as well as animal grazing. There is an untarred road located on the 

southern end of the site that leads to the Black Volta, which will serve as access route prior during 

construction. Just by the side of this road, but outside the project area, is a tree shrine, comprising 

of Ebony / Nim Tree, known as the Kulbonuo Shrine belonging to the Nuo-ire (wrongly spelt as 

Bayoyire in the Draft EIA Report) Family of Lawra. Based on agreed arrangements with the Nuo-

Ire family, the Kulbonuo Tree Shrine is to remain on site and protected with a chain link fence 

under lock and will co-exist with the project. 
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Figure 3-4: Lawra Township in the Lawra Municipal   
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Figure 3-5: PV Site at Lawra Township in the Lawra District  
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3.4. Facilities at PV Sites  

Basic civil  designs for the Lawra and Kaleo PV Sites are provided in Appendix 5, the civil layouts 

shown in Figure 3-6 and Figure 3-7 and a write up of the necessary facilities to be provided for 

execution of operation and maintenance of the PV Plants are discussed below. Project facilities shall 

largely be obtained from German or Canadian manufacturers, thus reducing the number of 

manufacturers and assuring best quality and after service support.   

 

3.5.1. Module Invertor Set Ups 

A summary of the configurations for the Kaleo and Lawra PV Plants is provided in Table 3-2. 

Table 3-2: Module Inverter Set-up for Kaleo and Lawra PV Plants 

Parameter  Unit  
Kaleo 

Lawra 
Site 1 Site 2 Site 3 

Orientation Degree 12°, perfect South 
12°, perfect 

South 

Module power Wp 330 330 330 330 

Type of module - Poly Poly Poly Poly 

Modules in 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 inverters per array - 38 38 38 38 

No. of total inverters - 304 494 266 266 

No. of arrays with 1 

transformer each  
- 8 13 7 7 

Total Peak Power (DC) kWp 8,026 13,042 7,022 7,022 

PDC/AC ratio - 1.056 1.056 1.056 1.056 
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Figure 3-6: Civil Layouts of Kaleo PV Sites   
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Figure 3-7: Civil Layouts of Lawra PV Sites   
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3.5.2. Spare Parts Store 

According to international standards, 0.1% of the installed nominal power should be stocked. It 

will be in the responsibility of the Operational & Maintenance (O&M) team to manage the stock 

of spare parts. The spare parts list would be guided by the considerations such as whether the 

element is critical, how high the probability for malfunction is, and how long will be the delivery 

time for replacements or warranty claim procedures. Generally, it is suggested that a minimum of 

one-two modules per year and MW installed are to be kept on stock. With an approach of using 

string inverters, it is recommended to keep 15% of the total number of units in stock. Table 3-3 

presents the list of main spare parts to be kept in stock for the project.  

 

Table 3-3: Estimated Spare Parts List 

Item Number, Type 

Modules  Modules 1-2 modules per year and MW,  

Module Mounting Structure Screws, bolts, clamps and other. auxiliary parts 

Inverters 15% of total number of inverters per plant,  

Transformers  Required spare parts for validity of transformer 

Calibrated Sensors for Weather Station  1 for each parameter per plant 

Module Connector Plugs  5 per plant 

Replacement Fuses  2 of each type (if any) per plant 

String Cable Set  2 sets per plant 

Replacement Magnetothermic Switch  1 of each type per plant 

Electric Bulb  2 for each cabin per plant 

Programmable Logic Controllers (PLC) 

for Control Room 

1 per plant 

 

3.5.3. Water Supply 

All the PV sites shall be equipped with a borehole, drainage system and sink/tap water for 

operational and domestic use. For the Phase 1 water supply, boreholes with storage tanks will be 

constructed at Lawra and the Kaleo Site 1. For Kaleo, the borehole at Kaleo Site 1 will be 

connected to the Kaleo Site 3 with a high-density pipe buried at a suitable depth along the MV 

line right of Way. Additional storage tanks would be erected for Kaleo Site 3. For the Phase 2 

water supply, Kaleo Site 2 will have a dedicated water supply, which would be interconnected to 

the water supply system of Kaleo Site 1 and the community water supply as a backup. The link 

to the community water supply would have a valve installed and metered so any water taken 

from this source can be monitored and properly accounted for as part of resource use efficiency 

strategies of the VRA for its operation power plants. Even though, water from the borehole will 

be filtered to make it fit for consumption, it is expected that water for drinking purposes will 

sourced mainly from local merchants during operations. 
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3.5.4. Main House 

In this building kitchen, a washroom, workshop and rest rooms shall be located. Practically, the 

main house shall accommodate local staff. The planned personnel shall consist of a continuous 

watchman staffing (24/7) and sporadic presents of skilled maintenance technicians and operations 

engineers. 

 

3.5.5. Main Distribution Room 

This is the place where: 

Á The MV busbar 34.5 kV coming from all the transformers shall be connected to the main MV 

switchgear before they feed in the grid line. 

Á Auxiliary transformer and battery banks are accommodated for internal electricity consumption 

of the technical area in a physically separated compartment. 

Á The control room which is responsible for monitoring and ensuring the safe operation of the PV 

plant as well as the safety of the equipment and local personnel. 

Á The metering system shall be located. 

 

3.5.6. Wastewater Collection 

A sewage treatment tank shall be located at the back of the main house, accessible to vehicles from 

outside for services. It will receive mainly the outflow of the latrine. All local and national 

environmental regulations shall be respected when disposing contaminated water containing 

residues such as oil or chemicals. Water collected the drainage channels from on-site precipitation 

is collected into larger gravel filled channels at the fences where it can trickle away. 

 

3.5.7. Internal PV Roads & Parking Area 

Internal roads, accesses and parking areas on the site would be designed and constructed of 

sufficient width and for maximum likely loads. The main internal roads would have a width of 5 m 

and they would be illuminated by solar streetlights. In addition, smaller internal roads will be 

constructed of 2.50 m width for O&M purposes. The aggregates of base and subbase of the main 

road material will be of well graded pit run gravel or equivalent. Moreover, some indicative 

dimensions of small and big trucks have been included in the civil layout in order to show the 

accessibility through the site. A designated part of the internal road system shall be reserved for 

parking of maintenance vehicles. 

 

The sub-distribution cabinets and transformer kiosks shall be between the arrays and internal road, 

making their access for any maintenance and repair quite convenient. Their distance from the road 

is 2 m and lights shall be located along the internal roads as safety margins against potential crashes 

during manoeuvring. 
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3.5.8. Security & Fencing 

Construction of a wall fence around the power plant is required for power plantôs equipment 

protection, as also for avoiding any accident by external causes. Mesh fencing is to be installed and 

this is appropriate to protect the area. Steel posts, struts and extension arms would be galvanized 

steel tubes. The height of posts would be 2.50 m (above surface level). The extension arms shall  

form an angle of 45° to the outside with the vertical line. Earthing connections would be provided 

where necessary. Rows of barbed wire of stainless or galvanized steel would be provided at the top. 

Barbed wires shall  consist of two strands twisted and four pinned barbs. Regarding the construction 

of the Fencing, the steel posts would be fixed in concrete foundations, aligned in horizontal and 

vertical direction and grounded. Four evenly spaced rows of the line wires with a double wire at the 

top 

 

The bottom part of the fence shall be buried 0.15 m into the ground. At the entrances T for each 

Site, gates shall be planned onto the main and secondary access roads. The gates would be of the 

doubleðtype, with an opening width of 6 m and be secured with barbed wire on top. Each gate 

would be equipped with a security lock supplied with a set of 5 matching keys and a lockable 

switch to enable the alarm system from outside of the Plant. There would also be a pedestrian 

access gate at the main entrance. Each site would have one main gate and a secondary emergency 

gate. 

 

Installing an open field PV Plant raises at the same time the request for security against theft. 

Hence, security systems have become state of the art in free-field PV Plants. Generally, security 

systems are recommended to be equipped with periodically maintained backup battery banks, 

which are regarded as market standard. In other cases, an automatic message is sent to the operator 

in case of disruption and / or interruption of the grid. For the three plants in UWR, a system based 

on Sensor Post with Barbed Wire System and CCTV is recommended. The final requirements are to 

be clarified with the insurance provider. 

 

3.5.9. Meteorological Station  

Two meteorological stations are to be constructed at each site. Each station shall be equipped with 

high quality sensors for the measuring the following parameters: 

Á Global solar radiation (GHI) ï Pyranometer 

Á Inclined solar radiation - Pyranometer 

Á Diffuse solar radiation - Pyranometer 

Á Ambient temperature ï Thermometer 

Á Module temperature ï Thermometer 

Á Anemometer 

Á (Module temperature sensor) 
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The measurement devices shall be connected to the SCADA system. 

 

3.5.10. Fire Fighting Concept 

A fire fighting and emergency concept shall be developed for each site. The firefighting concept 

shall be in line with current VRA Health, Safety & Environmental and local regulations as well as 

national standards, and contain the placement of adequate equipment on the sites and facilities 

therein such as smoke detectors and extinguishers. Additionally, the organisational issues that will 

be addressed will include an interface with the regional fire brigade, training of fire fighters and on-

site staff to take correct actions in case of a fire.  

 

3.5. Network Connection  

The envisaged connection of these utility scale PV power plants based on decentralised inverter 

configuration concept is stated to be at the 34.5 kV level. Relevant aspects for the grid connection 

at 34.5 kV level of the PV Power Plants with a nominal power feed capacity of the PV power plants 

have been analysed. The general layouts of the medium voltage interconnection transmission lines 

are shown in Figure 3-8 and Figure 3-9. In the case of the Lawra PV plant, the network connection 

will comprise of the development of a 4.5 km overhead line system integrated into the existing 34.5 

kV main corridorsô line at Lawra as a Tee-off connection. The envisaged point of connection is 

located close to the Lawra ïNadowli road, south east of Lawra town at Pole No. XLN 0255.  

 

Depending on the type of lines and their electrical characteristics to be applied for the grid 

connection of the PV Plants, the expected peak values for electrical losses range between 1.8% 

(AAAC 100 mm²) and 1.4% (AAAC 150 mm²). In comparison with the line Type AAAC 100 mm², 

the implementation of the networkôs connection with the overhead line type AAAC 150 mm² can 

reduce the electrical losses for the transmission of power from the PV plants by approx. 20% (peak 

value of losses), therefore the interconnection lines of the envisaged PV Plants, are recommended to 

be realized with the overhead line Type AAAC-150 mm². The substation to be built at Lawra as 

part of the first phase would have some minor modifications to accept an additional 3 MWp 

capacity. This includes fencing of the additional land and upgrading the evacuation and 

communication/control facilities for a total station capacity of 7MWp. 

 

For the Kaleo PV Plants, based on preliminary analysis about alternative points of connection (T-

Off Connection), the most favourable option based on technical as well as monitoring issues is the 

direct connection to the Wa GRIDCo Substation. This is based on the understanding that a way 

leave carrying two lines requires less ground area than two-way leaves each carrying one line. Thus, 

for the Kaleo Sites, and as stated in the responsive technical proposal, approximately 12.5km 

overhead line system outgoing from Kaleo PV substation to the 34.5 kV busbar of the Wa GRIDCo 

Substation will be developed. In order to allow ease of the expansion of Phase I from 12 to 17MW 
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and Phase 2, the general interconnection concept is to extend the Kaleo-Wa MW line to Kaleo Site 

3 and for each site to aggregate the PV arrays through a 34.5 kV bus to the MV line. The 

transmission line is also intended to be upgraded from 23MVA to 30MVA. The Kaleo Site 2 

Capacity of 13MW would have a complete Control Room and Substation for evacuation via the 

Kaleo -Wa MV line.  

 

The proposed line is to run parallel to the existing 34.5kV from the Wa GRIDCo to Hamile. The 

new line will however have to cross the airstrip at Wa. There is an already an existing storm drain 

under Wa Air strip and the project intends to use that tunnel to lay down the underground cable 

(See Plate 3-1). There shall be no civil works, such as the use of pipe ramming machine regarding 

to this part of the interconnection line. There shall be no civil works, such as the use of pipe 

ramming machine regarding to this part of the interconnection line, however, VRA shall engage the 

Ghana Airports Company prior to the commencement of works, and this has been discussed under 

Section 5.3.8.  

 

 

 

Plate 3-1: Area under Wa-Airstrip for underground interconnection line  
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Figure 3-8: General layout of Kaleo PV medium Voltage Overhead Transmission Line 
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Figure 3-9: General layout of Lawra PV medium Voltage Overhead Transmission Line 
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3.6. Pre-Constructional Phase    

The elements of the PV plants that has currently been carried out at this pre-construction stage are 

outlined below.  

 

3.6.1. Development of Project Design Documents 

The preparation of project design documents for the PV plants, both civil and electrical, have 

been completed and a list of available documents outlined under Section 1.5.3. These design 

documents were prepared to correspond to the environmental constraints and grid requirements of 

the MV network as well as the de-facto standards of VRA for substations. The basic design is 

developed to set a reference for reliable and easy manageable power plants. Therefore, a clear 

focus was given to market-ready and proven technologies. Existing approaches employed in 

developed PV markets were considered and adapted to Ghanaian conditions and the project 

framework, making this project promising for the future.  

 

3.6.2. Stakeholder Engagements  

Consultations play a major role in identifying the potential impacts of any proposed transmission 

system project. Extensive consultations, including two (2) separate public hearings each, have 

subsequently been carried out with residents of Lawra and Kaleo, the property affected persons, 

state agencies including the District Assemblies, Forest Services Department and the water 

Resources Commission have been reported herein. Details of the consultations undertaken are 

provided in Chapter 5 of this report.  

 

Consultations shall continue all through the project life cycle and on-going public consultations 

would be held with all stakeholders, including Project Affected Persons (PAPs) as well as the 

relevant Chiefs, Opinion Leaders, and Governmental Agencies with the aim of providing 

information on project environmental and social management issues, including valuation and 

compensation.  

 

3.6.3. Line Route Site Survey for Sub-Transmission System 

Till date, a line route survey has been completed to identify the sub-transmission component of 

the project. Marked survey pillars at vantage areas for the identification of the project sites have 

been installed ae geographical coordinates of the survey pillars taken with a GPS.  For the Lawra 

PV Plant, a new overhead interconnection line will have to be built towards Lawra following the 

line routes provided by VRA. The prepared line routes foresee a new independent interconnection 

overhead line from the site towards the main Lawra T-off branching from the main MV 

distribution line Wa-Hamile.   

 

There is a tee off on the existing 34.5kV Sawla-Wa-Nandom-Hamile line at Domwini near Jirapa 

to Lawra. Since the main Sawla-Wa-Nandom-Hamile is very far from Lawra itsô been decided to 

connect the proposed line from the solar site to the existing 34.5kV from Domwini near Jirapa. 

Thus, for the Lawra Solar Farm site, the line will run parallel along the Lawra-Nandom road 

towards Lawra up to the Forestry Services entrance. At the Forestry Services entrance, the line 
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will be expected to run along the Forestry Services road, through the Lawra Forest Reserve (about 

500m), till it meets an existing wood pole line close to the SSNIT office building. From the 

SSNIT office the line will be expected to run parallel to the existing wood pole line along the 

Lawra-Jirapa road to meet the Domwini-Lawra line at the Lawra Senior High School. The length 

is expected to be approximately 4.4 Km. 

 

As indicated earlier for the Kaleo PV Plant, it is currently proposed that an interconnection line 

made up of a direct single overhead line system should be constructed from the Kaleo PV 

substation to the existing 34.5 kV busbar of the Wa GRIDCo Substation. The new line connection 

is to be parallel routed to the existing MV transmission line which is located at the western side of 

the PV plant and quite close to the PV plant area, running a total distance of approximately 11.5 

km (line air).  

 

3.6.4. Valuation & Compensation of Properties   

The project is to be achieved by utilizing a total land area of 38.79Ha. at three closely sited areas 

at Kaleo (10.22Ha, 18.39 Ha, and 10.18 Ha) as well as 11Ha at Lawra. VRA used in-house 

expertise for the land surveying and pillaring of the identified sites. Strategies for acquisition was 

in line with the requirements of the Land & Resettlement Policy Framework Document, which is 

as follows: 

 

¶ Referencing of all properties, land, crops and buildings, by officers of the Land Valuation 

Division (LVD) to be monitored by VRA. 

¶ Assessment of the compensation values by the LVD and the valuation advice forwarded 

to VRA. 

¶ The assessed report would be vetted, and corrections effected where necessary to ensure 

that the amounts are accurate and fair to both claimants and the VRA.  These would then 

be processed for payment.  

¶ Offers would be made to the claimants on the basis of the LVDôs advice. 

¶ Claimants dissatisfied with the offer have a right to petition for reconsideration. 

¶ In this regard, such claimants are required to submit counter proposals supported by 

valuation opinion prepared by private valuers of their choice.  The private reports are 

considered by VRA in conjunction with the LVD to ensure that claimants are treated 

fairly. 

¶ Where necessary, dissatisfied victims would be invited to negotiate and arrive at 

acceptable figures. 

¶ Project affected persons may resort to legal action in order to have their grievances 

addressed. 

 

The process involved extensive consultations with the land-owning families that gave VRA 

opportunity to be conversant with the land tenure systems and arrangements within the areas as 

well as to identify right persons to deal with. The first consultation took place in 2010. Within the 

context of the community engagements, the nature of the project, its impact, the process of land 
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acquisition and consequential compensation matters were explained in detail. This was to enable 

respective landowners freely to give out lands willingly. Further consultations were also held with 

the state land agencies both at the national level and at the Regional Level (Upper West Region). 

These include Land Valuation Division, Survey and Mapping Division and Public and Vested 

Lands Management Division of Lands Commission. 

 

The land for the PV project site is a private land and was procured by VRA on mutually agreed 

price through Willing Seller - Willing Buyer negotiations. Compensation was assessed based on 

an armôs length discussions on current market values within the neighbourhood. The process was 

facilitated by the VRA Estate Surveyors (Property Valuation Team) as well as the traditional and 

the local political authority.  It involved a land verification exercise at the Lands Commission to 

ensure that the rightful owners are identified for compensation payment. Discussions were held 

with the Regional Lands Valuer and Regional Lands Officer, where the process leading to 

acquisition of lease as well as current rates/values pf lands in the project area were confirmed. 

This exercise was necessary to enable the VRA formally acquire the sites to enable the 

commencement of the project implementation. It must be noted that the VRA Estate Surveyors 

are professionals and licensed by the Ghana Institution of Surveyors. 

 

In actual sense the final value of amount payable for the land is a negotiated sum. In line with 

established procedures, compensation have been paid in full to the landowners and details are as 

provided. VRA negotiated with the Land-owning families and obtained Leases from them. A term 

of fifty (50) years each was granted. The executed leases for these parcels of land commenced as 

follows: 

¶ Lawra   - December 1, 2010 

¶ Kaleo Site 1 -  March 1, 2011 

¶ Kaleo Site 2 -  March 1, 2013 

 

The executed leases have been processed and registered at the Lands Commission, Wa in the 

Upper West Region. The payment of the 10.18Ha Kaleo Site 3 has been completed and ñSale of 

Land Agreementò executed between VRA and the landowners. The lease is under preparation and 

yet to be executed. All customary and statutory requirements have been met and complied with. 

VRA rights and interest in the lands therefore had been fully crystallized and these lands are free 

from any encumbrances. Following payment of all customary and statutory rites, access has been 

given to enable VRA carry out its activities11. 

 

Currently, there is no law or legislation governing the length of Right of Way (RoW) for 34.5 kV 

transmission line. The 34.5 kV sub-transmission lines will, in principle, be constructed in the 

wayleave zones of the existing roads and transmission routes. Thus, for the sub-transmission line 

route, there would not be the need for any RoW acquisition. It is noted that about 0.5Km section 

 

11 Extracts of the three (3) leases as well as the ñSale of Land Agreementò are provided in Appendix 8. 
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of this new line shall traverse through the Lawra Station Forest Reserve. Detailed assessment of 

economic trees on the various PV sites and the Lawra Forest Reserve, was undertaken by the 

Forest Services Division, Lawra District and results outlined in the relevant section of Chapter 4.  

Common tree species in the reserve include Khaya Senegalensis, Tectona grandis and Anogeissus 

leiocarpus. With the solar power sites, the identified economic trees were Sheabutter, Dawadawa, 

Red Berry, Cashew, Mahogany, Neem tree and Acacia.  

 

VRA surveyors has subsequently carried out valuation of these economic crops and assessed 

compensation payable. In carrying out the valuation, careful consideration was given to voids in 

the farm holdings. The current statutory/Land Valuation Division (LVD) rates were used in 

computing the compensation payable on each farm. VRA in October 2018 paid landowners for 

the economic trees to be impacted upon by the project. Values paid are deemed to be fair and 

reasonable as all the relevant issues and determinants have been given due consideration. The 

proposed PV sites are used for agricultural purposes and there are no residential facilities on it, 

apart from the Kaleo Site 2, where 2 Fulani nomadic settlements are settled in 2 hamlets. 

According to the landowner, he has received full compensation for the land and has had 

discussions with the Fulani herdsman regarding their relocation. He noted that the Fulani had 

planted corn and assured that the Fulani after harvesting their corn in September 2019 will be 

relocated by close of October 31, 2019. He agreed that it was his responsibility to relocate the 

Fulani and has identified other areas where the Fulani will be relocated. 

 

3.6.5. Performance of Pacification Rites    

VRA is sensitive to sociocultural requirements relative to implementation of power projects, as 

required in the Land & Resettlement Policy Framework Document. Accordingly, the VRA 

subscribes fully to measures that will ensure environmental/social compliance of Funding 

Agencies as well as traditional requirements. The landowners and community leaders during the 

various stakeholder engagements advised that as part of their customs, certain rites ought to be 

performed before the projects commence and a list of items required made available to the VRA. 

VRA in February 2019 initiated the relevant pacification rites prior to project construction in 

order to ensure smooth project implementation.  

 

3.6.6. Acquisition of Permits & Licensing 

The necessary statutory permits and licenses that must be acquired for the construction and 

operational/maintenance phases of the solar power project are as follows:  

 

a. Environmental Construction/Operational Permits from the EPA 

b. Siting Permit from Energy Commission 

c. Construction Permit from Energy Commission 

d. Building Permits from Lawra Municipal & Nadowli-Kaleo District Assemblies 

e. Water Use Permit from the Water Resources Commission 

f. Fire permit from the Ghana National Fire Service 

g. Generation & Electricity Wholesale Supply Licence from Energy Commission 
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VRA has consequently embarked on relevant activities to ensure all required permits have been 

obtained and has engaged all the state agencies involved to discuss modalities. Currently, a 

Constructional Environmental Permit has been obtained for the 12MW (comprising of 8MW 

Kaleo Site 1 and the 4MW Lawra Site under Phase1). Thus, the construction of these two PV 

plants can commence without the acquisition of permit of the entire 35MW PV plant. The 

finalisation of this EIA Report will allow for the acquisition of the Constructional Environmental 

Permit to also cover the extra capacity of 23MW (5MW Kaleo PV Plant at Site 3 under Phase 1 

as well as the 18MW PV Plants associated with Phase 2 development) to enable the construction 

of these additional PV plants to also commence.  This Final EIA report has therefore been 

prepared in order to seek the Constructional Environmental Permit for the entire 35MW 

development, comprising of 17MW for Phase 1 and 18MW for Phase 2. 

 

Siting permits for the Kaleo and Lawra sites for the 8MW Kaleo Site 1 and the 4MW Lawra Site 

under Phase1 have been obtained from the Energy Commission, and outstanding is the 

constructional permit from the Energy Commission. Following execution of Contract Agreement 

with the EPC Contractor, and as condition precedent, VRA has per letter dated August 23, 2019 

applied for a Constructional Permit for the 17MW Phase 1 development from the Energy 

Commission. Constructional Permit will be sought for the 18MW Phase 2 development when 

EPC Contract Agreement has been executed.  

 

VRA acquired the Building Permits for the Lawra and Kaleo Solar Power Sites from Lawra 

Municipal and Nadowli-Kaleo District Assemblies respectively in October 2017. By the 

conditions of the permits, VRA is to give the District Works Engineer, at least forty-eight (48) 

hoursô notice in writing, indication the date it intends to commence project construction. 

 

A Water Use Permit is to be applied for from the Water Resources Commission during project 

construction after a detailed hydrogeological and geophysical investigations is employed to 

locate extensive fracture zones to increase the chances of drilling success and higher-yielding 

boreholes to meet demand. A Generation & Electricity Wholesale Supply Licence and Fire 

Permit is to be obtained from the Energy Commission and the Ghana National Fire service 

respectively during operation and maintenance phases. It must be noted that except for the 

Building Permit, all the above-mentioned permits are to be continuously renewed during the 

lifetime of the project.  

 

Project permitting related documentations are provided under Appendix 1.  

 

3.6.7. Engagement of Engineering, Procurement and Construction (EPC) Contractor 

As indicated, the procurement of an EPC Contractor and Consultant was completed in June 

2019. The project contractor is Elecnor SA of Spain with Tractabel Engineering of Germany as 

the Ownerôs Engineer. VRA includes environmental, health and safety management 

requirements in the bid documents as part of the contractual clauses for the project. The EPC 

Contractor is required to provide a Health & Safety Plan, an Environmental Protection Plan as 
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well as a Quality Assurance Plan as part of the bidding documents, and this has been done by the 

Elecnor SA and is to be monitored during project construction.  

 

The Health & Safety Plan establishes the details of the Contractorôs overall responsibilities for 

security services, access control, construction traffic, road usage, construction fencing, security 

and safety, including protocols for coordination and communication with VRA on such matters. 

In addition, this EIA Report and its permitting requirements shall form part of the Contract 

documents for the Contractor. Subsequently, the contractor will be required to implement the 

measures proposed in this EIA and this will be agreed as part of their contracts.  

 

3.7. Constructional Phase    

3.7.1. Overview   

The development will proceed on a turnkey engineering, procurement and construction basis. 

Design specifications to be followed during construction are to be in line with both the Ghana 

Building Code, 2018 as well as international standards such as the British Standards (BS). The 

EPC Contractor has provided a Health & Safety Plan, an Environmental Protection Plan as well 

as a Quality Assurance Plan as part of the contract documentations. Notwithstanding the 

Contractorôs obligations, the Contractor is to implement all measures necessary to restore the 

sites to acceptable standards and abide by environmental performance indicators specified in the 

EIA Report to measure progress towards achieving objectives during execution or upon 

completion of any works.  

 

In line with the VRA Local Content Policy, the Contractor is required to have a local component. 

All contractors for the project shall assume full professional liabilities regarding fulfilment of 

any statutory requirements and shall be expected to carry out all civil based works in line with 

VRA approved specifications and drawings as well as national/international standards and codes.  

VRA shall seek and allocate funds to cover eligible payments under the contract for the project. 

  

3.7.2. Assessment of Geological Hazards  

Geotechnical studies are to be conducted by the EPC Contractor to determine the soil type, 

which will form the basis for the foundation type to be exploited. The results from the geo-

technical study is also to determine the topographyôs effect on the proposed design. Based on 

initial notice of award of contact, the EPC Contractor in in March 2019 undertook the relevant 

geotechnical studies at the two (2) sites. The report on these geotechnical investigations were not 

available at the time of submission of the Draft EIA Report in March 2019. Findings of the 

detailed geotechnical investigation has subsequently been included in the Final EIA Report.  

 

3.7.3. Procurement of Project Items   

The EPC Contractor shall be responsible for procuring and constructing the PV Plant and 

associated components. As part of the EPC Contractorôs quality policy, first worldwide level 

suppliers are to be utilised for the manufacture of the major equipment and accessories. 

Catalogues, certificates, references list, ISO and OHSAS certificates, etc. are to be provided to 
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VRA for concurrence.  Manufacturer's authorizations are to be provided showing that the EPC 

Contractor has been duly authorized by the main manufacturers for this project to supply and 

install that item in Ghana. The EPC Contractor is to provide all documents obtained from the 

supplier during tendering process. Any other documentation required by VRA during 

clarification period or project execution will  be studied with the manufacturers and provided as 

detailed as possible. It must be noted that aggregates, cement, reinforcing bars and other 

materials for the construction of the project can be locally procured in Ghana and local materials 

will be used as much as possible for the project. 

 

The specifications of the new equipment will comply with the international standards to ensure 

an economical design and compatibility with the existing facilities and equipment. Since 2001, 

Ghana is taking part in the affiliate country program (ACP) by the International Electrotechnical 

Commission (IEC) and is adopting more and more IEC standards as Ghana standards. Thus, the 

basic designs shall be based on IEC standards. The IEC standards, which have been already 

adopted, are therefore titled with Ghana standard. An example is the GS IEC 61836 - Solar 

photovoltaic energy systems12. The equipment will also have the minimum but necessary 

configuration to achieve the objectives of the project. It is expected that the materials and 

equipment for the substation will be stored within the existing NEDCo Substation at Wa.      

 

3.7.4. Transportation to Site   

The project sites are both located in the Upper West Region, and therefore the major route to the 

site will be the Wa ï Lawra section of the N12 Highway. The N12 Highway is part of the trunk 

roads between major urban centers and forms part of the backbone of the road system in Ghana. 

See Figure 3-10 for the main transportation route in Ghana.  The equipment procured will be 

landed at the Port of Tema and will then be transported overland to the project sites in the Upper 

West Region more than 700 km away, making careful packing of the equipment essential to 

avoid any problems at the transportation stage.  After clearance from the port, the materials shall 

be stored at a designated storage site at the VRA Storage Deport in Tema.  These materials and 

equipment will then be transported by road on the N12 Highway to the final storage site, most 

likely at Wa or within the project communities dependent on the EPC contractorôs choice.   

 

PV modules are fragile equipment; however, the current off-site traffic conditions can satisfy the 

equipment transport requirements. Estimated average construction vehicle movements are 5 

trucks and 10 cars per day. Materials and equipment procured locally or nationally will be 

transported directly to the storage site. It must be noted that the materials will not be bulky and 

unwieldy.  They will therefore not require any specialised vehicles. During construction, the 

materials will be transported to the site via public roads. 

 

 

12 http://www.iec.ch/dyn/www/ 
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3.7.5. Construction Workforce 

The labour force during the construction of the PV Plant will be the responsibility of the EPC 

contractor. The EPC contractor will in turn appoint specialist subcontractors, with the VRA 

Local Content Policy in mind. Thus, the contractor is likely and will be encouraged by VRA to 

use local sub-contractors and local people for civil works, electrical works and transportation of 

equipment to the site. A construction workforce of up to 100 is expected, however this is 

dependent on the turnkey contractor and these will be expected to work on all four sites 

depending on the stage of construction. This total number would not be on site at the same time 

for the duration of the construction period. The peak workforce would be onsite during the 

busiest construction period when multiple disciplines of contractorôs complete work 

simultaneously.   

 

The average numbers on site at any one time would be of the order of 50, and this will at any 

time include about 30 members of local communities that will be hired as drivers, masons, 

loaders, carpenters, cooks, security personnel and other assorted personnel. Professionals such as 

electricians, riggers, crane operators and heavy equipment operators will also be required for the 

construction of both the PV plant and associated sub transmission lines and these people will 

most likely not come from the local community but from elsewhere. About 5 VRA support staff, 

5 expatriate workers and 10 Specialist staff are also expected to be on site in addition to the 

above. 
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Figure 3-10: Ghana Highway Transportation Route 
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3.7.6. Civil Works    

 

3.7.6.1 Terrain Preparation 

The following works are to be undertaken as part of the terrain preparation using the following 

guidelines:  

 

Site Excavation: 

a. Prior to the commencement of excavations, the EPC Contractor would clear all areas of site, 

including the complete removal and disposal of all rubbish, trees, bushes and any other 

growing vegetation. All debris would be removed to an approved location. 

b. The finished surface of the excavation areas for construction measures would be rendered 

perfect to the depth required prior to depositing of replacement or construction materials 

thereon. 

c. If unsuitable or weak ground is found below the planned foundation Level, the EPC 

Contractor shall perform all additional excavation as directed by the Engineer at no extra 

cost until reaching suitable strata. If excavated material has been approved by the Engineer 

for reðuse, it would be stockpiled in approved locations.  

d. Due to the weather conditions of the locations, the EPC Contractor would provide adequate 

pumping appliances to keep all works free from water and provide for all necessary 

temporary drainage. 

e. Due notice would be given by the EPC Contractor to VRA when considering that any 

excavation bed has been properly and finally prepared, so that VRA could make an 

inspection. 

 

Filling  

a. The fill for site leveling and fill to be used as supporting strata under foundations/structures 

would be gathered from a quarry nearby always after VRA's approval. It shall ideally be 

cohesionless and shall contain less than 10 °/o nonðplastic silt.  

b. It shall not contain any peat, organic matter, plastic silt or any other swelling material, shall 

be homogeneous in texture, free from oversize material or any material differing from the 

average material. 

 

Levelling & Grading 

a. Any debris, surplus or unsuitable material would be removed from the Site. In Building 

Areas, whenever presence of soft or unstable subsoil it could be excavated down to firm 

subsoil and replaced with compacted suitable imported fill material or, in case the firm 
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subsoil is more than 2m deep, the EPC Contractor might propose for VRA's approval a 

different type of footing based on continuous concrete slabs. 

b. Compaction of fill material would be in layers of not more than 250 mm and up to suitable 

standard. The leveling, compaction and grading of the entire site would be with mild slopes 

and falls to provide free drainage of the storm water. 

c. Levelling and grading of the Site would match the existing surrounding ground levels to 

facilitate free 

d. drainage of the Site. The finished Site shall be well compacted to suitable standards and 

grades. 

e. Finished ground floor level of technical and non-technical buildings would be fixed at least 

200mm above the highest ground level in order to ensure free drainage of the surrounding 

grounds away from the buildings. 

f. All banks and slopes perpendicular to the road would be formed to a gradient not exceeding 

1 (vertical): 2 (horizontal). 

g. In order to allow easy access to the construction site by car or heavy vehicles, the subbase 

layer of the roads would be laid and compacted before starting the foundation works. 

h. All fill material would be obtained from designated cut materials or imported materials 

approved by VRA. 

i. VRA shall approve the selection, blending, routing and disposition of materials in the 

various fills. The fill shall contain no sod, brush, roots or other perishable materials. 

 

Ground Finishing 

 

a. Internal roads, walkways and trails along land boundaries: Lightly compacted with heavy 

gravel and drainage channels along 

b. Technical area and surroundings of technical installations: Compacted soil with 

gravel/crashed rocks (25mm, nominal size to a depth of 100mm). 

c. PV array and rest of plot such as extension area: Light compacted natural soil. The 

minimum required degree of compaction shall be, tested according to modified proctor 

density: - 98% for the roads. 

 

3.7.6.2 Internal PV Roads  

a. Internal roads, accesses and parking areas on the Site would be designed and constructed 

of sufficient width and for maximum likely loads. As stated in the Tender documents, 

main internal roads would have a width of 5 m and they would be illuminated by solar 

streetlights. In addition, smaller internal roads will be constructed of 2.50 m width for 

O&M purposes.  
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b. The aggregates of base and sub-base of the main road material must be of well graded pit 

run gravel or equivalent and must fulfill the parameters specified in international 

standards. 

c. Road surface dust treatment Corpi Dust Plus or equivalent would be used to reach the 

properties mentioned in the tender documents in accordance with the future used of the 

road and avoiding dust problems, providing a fine surface for vehicles and protecting PV 

area form dust at the time. 

d. The road quality would be tested according to the applicable international standards. The 

test locations will be determined by the Engineer. The testing would be carried out by the 

EPC Contractor and be supervised by the Engineer. 

 

3.7.6.3 Foundations for Buildings & Shared facilities  

a. The detailed design of all foundations would be the responsibility of the EPC Contractor 

b. The requirements of foundations shall be determined by the arrangement of buildings, 

transformers and equipment, and shall be to the approval of the Engineer. 

c. Building and equipment foundations would be designed to withstand the loads to which the 

foundations will be subjected according to the building and equipment loads and soil 

investigations. 

d. Buildings and equipment foundations, support and ancillary structures must be designed for 

the worst combination of dead loads, construction loads, live loads, plant loads, impact and 

dynamic effects due to operation of plant, crane loads, short circuit forces, maintenance 

loads, earth pressure, wind loads, seismic loads, temperature effects, etc. 

e. As there are many different types of loads that could affect the foundation it would be 

designed for several combinations of them, as stated in the EU regulation (Eurocode 2, EHE-

0.8, etc.) 

f. The foundations of electric and electromechanical equipment such as solar panels, electrical 

cubicles, transformers and control switches would be designed and constructed in accordance 

with the manufacturerôs requirements, considering particular load specifications and 

protections requirements. 

g. In addition, the foundation design and level would allow raining water drainage without 

affecting the supporting equipment, as required by the manufacturer and the Engineer. 

h. The foundations final design would be determined by the EPC Contractor in accordance with 

this Specification and to the approval of the Engineer. 

 

3.7.6.4  Temporary site facilities 

a. First, it is important to point that the EPC Contractor is fully responsible to ensure health 

and safety at site. 
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b. The EPC Contractor would designate a person for this duty (subject to contractorôs 

approval) and we would form al the working personal to reach the HSE Standards (to be 

approved by the Contractors in accordance with the local authority) and would provide 

security equipment to ensure that we reach those standards and procedures. 

c. Regarding the temporary site facilities to be installed by the EPC Contractor, they would 

include the following items: 

Á Offices: As stated in the tender documents they must have internet connection, I&T 

devices such as printers, separate meeting room for twenty persons and storage and air-

conditioned offices including three offices for use by VRA and Engineer. 

Á Sanitary installations: waste disposals-latrines, dustbins, toilet facilities, etc. 

Á Material storage: adequate storage facilities for material and plant equipment. 

Á Safety equipment and First Aid Kits. 

Á Additional infrastructure: Two borehole, parking area, workshop facilities and lay 

down areas. 

d. The EPC Contractor would erect, operate, maintain and remove a first aid station to meet 

the requirements of all  personnel of one shift working in the area, for the joint use by all 

other Contractors, VRA and the Engineer. 

e. This item includes the building, furniture and all required equipment according to the 

Tender specifications and always meeting all requirements of the local authorities 

f. In addition to the works described above, Site installation comprises the following 

services/ works: 

Á Construction of temporary access roads to the site including maintenance during 

construction period and other auxiliary works. 

Á Clearing, grubbing, stripping, excavation, leveling, draining, disposal of excavated 

materials (at a site approved by the Engineer) etc. for the areas required for the Site 

installation. 

Á Supply of electric power and distribution to each individual consumer including 

maintenance from the interface points. 

Á Sewer system and sewage disposal, sanitary installations. 

Á Surface drainage. 

Á Execution of all mechanical and electrical installation, foundation work for the 

equipment, machinery, storage and Site facilities, etc. 

Á Hard standing for vehicles as required. 

Á Waste disposal. 

Á Watching, lighting and fencing of camp and working areas. 

Á Temporary timbering for working spaces, etc. 

Á Movable fire-fighting equipment. 
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g. The working areas would be cleaned frequently in order to keep in good conditions all the 

facilities. On completion of the construction phase, all temporary installations would be 

removed and demobilized leaving the occupied location clean and clear of debris or 

pollution. 

 

3.7.6.5 Fencing 

a. Fencing proposed by the EPC Contractor and to be used on the project is mesh, which is 

appropriate to protect the area. Steel posts, struts and extension arms would be galvanized 

steel tubes. 

b. The height of posts would be 2.50 m (above surface level). The extension arms shall form 

an angle of 45° to the outside with the vertical line. 

c. Earthing connections would be provided where necessary. Rows of barbed wire of 

stainless or galvanized steel would be provided at the top. Barbed wires shall consist of 

two strands twisted and four pinned barbs. 

d. Regarding the construction of the Fencing, the steel posts would be fixed in concrete 

foundations, aligned in horizontal and vertical direction and grounded. Four evenly spaced 

rows of the line wires with a double wire at the top would be secured to each intermediate 

post by a wire stirrup passing through the holes in the post. 

e. The chain link fencing would be strained between posts and would be attached to the line 

wires by tie wires. 

f. Five rows of hot dip galvanized barbed wires with galvanized wire spacers at one-meter 

centers are proposed to secure the extension arm. 

g. The bottom part of the fence shall be buried 0.15 m into the ground but must respect the 

penetrability by small animals if required by the EIA. 

h. At the entrances for each Site, gates shall be planned onto the main and secondary access 

roads. The gates would be of the double-type, with an opening width of 6 m and be 

secured with barbed wire on top. Each gate would be equipped with a security lock 

supplied with a set of 5 matching keys and a lockable switch to enable the alarm system 

from outside of the Plant. There would also be a pedestrian access gate at the main 

entrance. 

i. Each site would have one main gate and a secondary emergency gate as stated in the 

Tender documents. 

 

3.7.6.6 Other Important Considerations 

a. The foundations of the PV structure are considered to be direct ramming poles driven into 

the ground. 

b. MV Cables from Power Stations to the switching station will be laid directly buried in MV 

trenches according to the national normative and standards. 

c. A perimeter trench for the security and earthing system has been projected. 
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d. Manholes will be installed in all cableôs crosses, long distance cable runs (every 50 

meters) and Power Stations inputs-outputs. Manholesô measurements will be according to 

the number of cables that run through them. 

e. The grounding system will connect every metallic structure to ground: PV structures, 

string boxes, Power Stations, security system, fences, etc. using earth cable laid in LV and 

MV ditches.  

 

3.7.7. Water Source and Water Supply  

PV power plantôs water supply for construction includes water for building construction, water 

for construction machinery, fire protection water and domestic water, etc. Water may also be 

required to moisture and condition the soils for proper compaction at roads and foundations. It is 

estimated that for dust control and compaction purposes approximately an average of 20,000 litres 

per day of water will be required per each site. The construction party shall be equipped with at 

least 2 water trucks to carry out water to the construction areas for concrete mixing and curing. 

During construction, water shall be fetched by means of drilling deep wells by the EPC 

Contractor, the design flow is 50m3/ h, and the delivery head of water pump shall be selected in 

accordance with the groundwater depth. At the same time, the water required during the 

construction period would also be supplied from this. Data on ground water quality can therefore 

be available when this aspect is completed by the contractor. 

 

Temporary ablution facilities will be required during construction (i.e. portable toilets).  The EPC 

Contractor shall be responsible for supplying potable water for drinking purposes, waste disposal 

facilities and sanitary facilities during construction. 

 

3.7.8. Power Requirements   

The project will consume about 30Kwh mainly for site operation, lighting purposes and 

constructional work, during the constructional period. Power for construction and project 

activities will be obtained from the existing 34.5 kV power system lines of NEDCo which will be 

connected by NEDCo on behalf of VRA as well as a 135kV Stand-by generator.   

 

3.7.9. Medium Voltage Interconnection Line    

3.7.6.7 Kaleo Interconnection to external 34.5 kV Wa GRIDCo substation 

The distribution of the generated energy of Kaleo PV Plant into the grid shall be carried out via a 

connection between the internal PV plant substation and the Wa GRIDCo substation. The 

network connection will be in accordance with the VRA Standards and Electrical requirements. 

The connection of the Kaleo PV Plant with the Wa GRIDCo substation with associated 

equipment comprises also its integration within the grid and monitoring system. 

 

The following are to be considered by the EPC Contractor: 
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a. One (1) reserve feeder (AIS type) is available for connecting the Kaleo PV plant to the 

substation. 

b. The existing 34.5 kV switchgear of Wa GRIDCo substation has sufficient rating for taking 

100 % of the generated PV power and that the corresponding circuit breaker has sufficient 

breaking capacity. 

c. The existing reserve feeder is equipped with aII necessary switching devices, aII 

measurement transformers, surge arrestors as weII as aII necessary control and protection 

devices. If not, replacement of components or extension of equipment shaII be taken into 

account. 

d. The existing cable channels/Overhead Lines portals on the Wa GRIDCo substation site 

have to be prepared in a way to allow the laying of the power cables/Overhead Lines 

coming from the PV Power plant. 

 

3.7.6.8 Lawra Interconnection to Existing MV Transmission Line 

The distribution of the generated energy of Lawra PV Plant into the grid shall be carried out via a 

connection between the internal PV plant substation and the existing MV Transmission Iine. The 

network connection will be in accordance with the VRA Standards and Electrical requirements. 

The connection point will be XLN-0255 T-off grid point. A pole-mounted recloser device will be 

used to provide the possibility of disconnection from the MV grid. 

 

3.7.6.9 Construction Works  

A conventional survey of route has been done and the survey and profile already prepared by VRA 

for the 34.5kV sub-transmission line component.  VRA shall make available detail profiles and 

pole plotting for each line section after the award of the Contract, to enable a price readjustment 

based on final design. The Contractor is required: 

 

(1) To check the line profiles that will be provided by VRA and make any amendment, 

additional survey and updating that might be necessary for the construction of the lines in 

keeping with the best engineering practice. 

(2) To check the ground elevation at the pole location and at the points of minimum clearance of 

conductors to ground. 

(3) To check all the pole-to-pole distances. 

(4) To update the line profile and strip route map up to the date of take-over of the line by VRA 

(5) To be responsible of the observance of all specified clearances and of pole capabilities. 

 

The project shall utilise Steel galvanised Poles instead of the conventional four-legged 

freestanding towers of horizontal configuration. Steel Poles occupy less space and are also more 

resistant to fire than wooden poles.  Pole spotting is the determination of the individual sites for 

the installation of the poles and this takes place over the whole length of the transmission line. 
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Activities that go along with pole spotting will include final survey and soil investigation. These 

activities necessitate intrusive access and some clearing of vegetation, leading to possible 

destruction of crops. Studies shall be done to determine the geology of the project area which is 

important to identify the pole sites. The specific sites for locating the individual poles will be 

finally determined based on various criteria including baseline information gathered during the 

PER.   

 

Geotechnical survey and pole spotting are therefore activities that shall be carried out subsequent 

to the issuance of an Environmental Permit and availability of funds to identify the optimum 

foundation design for each pole. Foundations for steel poles shall be of the simple earth type 

employing foundation baulks where necessary as detailed in the plate drawings.  The soil 

resistance values given shall help identify confirm that the types of foundations proposed suit the 

various ground conditions. Generally, wherever possible the poles will be located at or near the 

summits of the uplands to maximize the clearance between the lines and the ground.  

 

The Galvanised Steel poles, which are manufactured abroad, are to be shipped to the Tema port 

from where its components will be transported by lorry to the lay down areas where project office 

sites are expected to be created. The poles will be assembled on site. Anti-climbing guards would 

be fitted and maintained at an early stage of erection.  Anti-climbing guards for steel poles shall 

consist of galvanized steel barbed wire having barbs at least 15 mm long and having a maximum 

spacing of 35 mm. In all other respects the barbed wire shall comply with BS 4102, or such other 

standard as may be approved. The barbed wire shall be stapled to each steel pole at approved 

positions and shall be wound round the pole for 12 turns over a distance of 500 mm to form the anti-

climbing guard.  

 

Construction time for installation at each site will be short and will be erected using a crane. 

Depending on the characteristics of the soil at the selected pole spot, a foundation depth of 1.8 - 

2.0 meters will be used. Once foundations have achieved their design strength, the next major task 

shall involve the assembly and erection of the structure. This commences with the delivery on site 

of the bundled steelwork members using a load-trailer and the full assemble conducted at the 

locations. The average span between poles will be about 90m depending on the characteristics of 

the terrain.  

 

For each pole, the Contractor shall furnish one (1) Danger/Number signs, one (1) circuit 

identification plate and three (3) phase plates (one each of red, yellow and blue). The pole number 

shall be painted on a 1.5mm x 100mm x 250mm stake which shall be driven by the centre stake.  For 

daylight obstruction marking, poles are painted in an orange/white or alternatively red/white bar 

pattern, the bottom and top bars being coloured. The height of each bar shall be 5 m approximately.  
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The next stage of the process will be to install onto the pole structures the necessary insulators to 

support the conductors as well as the equipment necessary for running out and stringing the 

conductors. Once the full sections of poles have been assembled, the lines will be strung. The 

conductors shall generally comprise an aluminium conductor.   The line has been designed to 

always keep at least a 7.5m clearance between the cables and the ground. This distance is slightly 

superior to the norms in effect, so it guarantees an optimum safety. As much as possible, the 

conductors are to conform to VRAôs specification for sub-transmission lines in order to cater for 

any future developments in the area.  

 

The installation equipment and conductor drums would be delivered to each number of pre-

selected stages along the line route to allow for stringing using the winch and brake method. The 

stringing method to be used by the contractor will be subject to prior approval by VRA. In all 

cases where stringing will cross power lines, telephone lines, public roads etc., due notification to 

appropriate authorities will be given and the prescribed minimum clearances observed.  

 

A pilot wire would initially be installed for each conductor and then used to draw through the 

conductor under constant tension so as to ensure that no contact is made with the ground. This 

would minimise both conductor damages as well as ground damage during installation. Any 

damage to the conductor during this process (particularly any contact with the ground) will impair 

the line function.  

 

3.8. Testing & Commissioning 

A number of tests will be undertaken to ensure that the PV Plant and sub transmission line 

performs as per the specifications. The EPC Contractor will be responsible for functional testing 

and commissioning of the new switchyard.  This consists of connecting the line to the national 

grid to transmit power.  Final commissioning involves, among others, the testing of PV modules 

to ensure that all joints are correctly made and are tight, the integrity of the various hardware, the 

protection system, etc. Connection of electrical plant will be checked, and once approved power 

connections established. 

 

3.9. Demobilization 

Upon, completion of the constructional phase any temporary infrastructure will be removed, and 

the areas rehabilitated.  The Contractor shall carefully remove in a manner to prevent damage, all 

equipment and materials specified or indicated to be salvaged and reused.  Salvaged items 

specified to be reused in other works shall be stored and protected until reuse.  Salvaged items not 

to be reused, but to remain VRAôs property, shall be delivered in good condition to VRA at its 

storage area on-site in accordance with the requirements of the contract agreement documents.   
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The wooden structures, which will be raised as offices, workshop, accommodation and storage 

rooms will be dismantled and the planks of wood, doors and other materials will be carted away 

for re-use at other project sites of the contractor.  The concrete floors will also be removed and 

disposed of at an approved landfill site.  All mobile toilet facilities for the construction site 

workers will be removed from the site on completion of constructional works.  Constructional 

equipment will all be transferred to the contractorôs premises.  Constructional equipment will all 

be transferred to the contractorôs premises.  This is to be done by the EPC Contractor under the 

supervision of VRA. The work campsite will then be filled, levelled and re-vegetated.  

 

The Contractor shall perform final clean-up prior to substantial completion.  Such final clean-up 

shall include the following: 

q Removal of dirt and unsightly substances from all visible surfaces and area. 

q Removal of deleterious substances from all parts of the work. 

q Washing of all windows. 

q Inside work ñbroom cleanò, including side and overhead fixtures. 

q Removal of Contractorôs temporary structures, tools, equipment, supplies, surplus 

materials, and underground utilities. 

q Repair of roads, walks, fences, and other items damaged or deteriorated because of 

Contractorôs operations.   

q Grading, raking, smoothing, replacing vegetation, and other operations necessary to 

restore to original or better condition at areas affected by Contractorôs operations.   

 

The Contractor shall provide additional clean-up as required to remove items and clean areas 

affected by work performed by Contractor from Substantial Completion to Final Completion.  

Such demobilisation processes would be undertaken in accordance with environmental laws and 

standards in place at the time of decommissioning. 

 

3.10. Operation &  Maintenance  

3.10.1. Operational & Maintenance Staff  

Currently, VRA uses in-house capacity to carry out the operational and maintenance activities 

(O&M) for the 2.5MW Navrongo Solar Power Project in the Upper East Region of Ghana and it 

intends to do same under this project. Thus, VRA staff will operate and maintain the PV Power 

Plants once it has been commissioned. The overall management of the plants will be based in the 

Hydro Generation Department in Akosombo/Akuse. A dedicated team of about 20 VRA 

engineers and technicians will be responsible for the upkeeping of the various solar plant during 

operation as well as coordinate and execute maintenance activities. The core O&M team will be 

situated in Kaleo and monitor the other plants from there. This team will carry out preventive, 
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corrective and reactive maintenance. Just like in Navrongo the security and cleaning tasks will be 

outsourced and supervised by the O&M team. 

 

Since VRA has identified the functioning of inverters as critical for PV plants there will be 

dedicated training for at least one electrical engineer who is based in Akosombo / Akuse and will 

be able to provide assistance to the maintenance technicians if necessary. The Technical Services 

Department and the Engineering Services Department of VRA will provide secondary support to 

the Hydro Generation Department if necessary, for operation and maintenance of the plants. 

 

3.10.2. Overview of Operation & Maintenance 

An O&M concept shall be drawn-up for all relevant aspects during O&M. In order to conduct the 

services diligently, the team needs to be trained these topics such as: 

a. Basic introduction to the specific PV plant (included in the training by the EPC contractor) 

b. Preventive maintenance: Execution of all regular scheduled activities; 

V Corrective maintenance at 

V Emergency cases; 

V Unpredicted failure. 

c. Improvements on the plant in order to increase performance or ease operation; 

d. Operation supervision via local and remote interface: 

e. Commercial management: 

 

VRA shall consider the following from the basic design phase until start of operation: 

a. Thorough check, verification and re-consideration of all design aspects, technology 

scenarios and executive design changes for their relevancy towards operation. 

b. Implementation of a specific Computerized Maintenance Management System (CMMS) 

for the PV plants.  

 

Other items to be considered and is outlined below include administrative and organizational 

facets which are as important as the technical set-up: 

a. Establishment of a common spare part store; 

b. Use of commonly employed special tools and equipment; 

c. Interface to the grid-operator (NEDCo) and communication channels; 

d. Management of security provider. 

 

3.10.3. Water Source and Water Supply  

The main water usage shall be for the personnel working in the switch station. Clean water for 

drinking purposes will be outsourced for drinking purposes. It is noted that from experience at the 

existing 2.5MW Navrongo Solar Power Station (NSPS) that water required during project 
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operations are low in comparative terms with the key requirement for the need to wash the PV 

cells, which is done on the average twice in a year and this is dependent on the period of the year 

and the conditions of the physical environment. Just like the Navrongo PV site, all PV sites under 

this project shall be equipped with a borehole, drainage system and sink/tap water for operational 

and domestic use (See Plate 3-2 ). Water shall be abstracted from the onsite borehole into a 1000L 

storage tank and utilised for panel washing and domestically for cleaning and flushing.   

 

 
Plate 3-2: Borehole & Storage Tank for Water supply at Navrongo PV Power Plant 

 

At the NSPS, the average annual water consumption for 2017 and 2018 was 32,350 L. This 

implies that an amount of 3.752 litres of water is used per module (given that there are 8,622 

modules at NSPP). Using this background information, the total water requirement for the project 

has been estimated by the project consultant, Lahmeyer International and the breakdown is as 

shown in  

Table 3-4. Estimated volume of water demand for wet cleaning of solar panels ranges from 19.5 

m3/year to 84.5 m3/year. Wet cleaning of the PV arrays is expected to be performed four (4) times 

in a year and this will be within the months of March, June, August and December. The PV 

panels will be cleaned manually with a window washer type device (covered with a specialized 

cloth material), soft brush, window squeegee or soft cloth. For cleaning purpose, one must 

observe instructions from the module manufacturerôs manual and verify if not further measures 

such as softeners are required. 
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Table 3-4: Water Requirements at O&M Phase 

Phase Project 

Locality  

MW  # of 

boreholes 

Cleaning / 

Annum 

Wet Cleaning 

(Estimated 

Volume of 

Water Usage) 

Estimated 

Volume of 

water per 

cleaning 

Phase 1 Kaleo 13 1 4 months 84.5m3 / year 21.13m3 

Lawra 4 1 4 months 26.0m3 / year 6.5m3 

Phase 2 Kaleo 11 1 4 months 71.5m3 / year 17.88m3 

Lawra 3 0 4 months 19.5m3 / year 4.88m3 

Source: Lahmeyer International, February 2019 

 

3.10.4. Waste Disposal 

A waste management procedure shall be implemented which, ideally, would go in line with 

current VRA Health Safety & Environmental policies. Containers for the different wastes shall be 

placed closed to the main gate in order to ease the carry-off by the disposal service provider. 

 

3.10.5. Security System 

Installing an open field PV Plant raises at the same time the request for security against theft. 

Hence, security systems have become state of the art in free-field PV Plants. Generally, security 

systems are recommended to be equipped with periodically maintained backup battery banks, 

which are regarded as market standard. In other cases, an automatic message is sent to the 

operator in case of disruption and / or interruption of the grid. For the three plants in UWR, a 

system based on Sensor Post with Barbed Wire System and closed-circuit television (CCTV) is 

recommended. The final requirements are to be clarified with the insurance provider. 

 

3.10.6. Fire Fighting  

The fire-fighting area for the power plants shall include the power distribution rooms in the 

substation area and in PV power plant. In accordance with the principle of ñprevention first, 

combination of prevention and fire-fightingò, the appropriate fire-fighting equipment shall be 

adopted. A portable fire extinguisher shall be adopted as the fire-fighting equipment and this shall 

include the required number of Carbon dioxide fire extinguisher and Dry powder fire 

extinguisher. Moreover, a fire-fighting shovel, the sand box and other fire-fighting facilities shall 

all be provided.  
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3.10.7. Monitoring System 

The control and communication architecture will allow achieving the following objectives for a 

solar photovoltaic installation: 

Á Acquisition of the variables that define the state of the series of strings of the plant. 

Á Monitoring of the inverters of the plant. 

Á Reading and management of electricity data of the plant. 

Á Monitoring of electrical parameters on the grid connection point. 

Á Integration of sensors needed to know the relevant meteorological parameters. 

Á Data transmission to remote location. 

 

The following key process information will be controlled and supervised from each inverter input 

and the PV plant related meteorological station: 

 

Control (from plant control room): 

Á Inverter on / off / reset 

Á Timer function for automatic start / stop of inverter units 

Á DC circuit breaker (on / off) 

Á 0,415 kV AC circuit breakers (on / off) 

Á Output power (active and reactive) by set-point value 

 

Monitoring / Supervision (from plant control room/remote location) 

Á Switching position of PV generator internal AC and DC switches 

Á Input voltage of inverter DC side 

Á Input current of inverter DC side 

Á Output voltage of inverter AC side 

Á Output current of inverter AC side 

Á Frequency 

Á Power Factor 

Á Meteorological / Ambient data: 

Á Temperature in inverter / transformer houses 

 

The meteorological station will be close to the general services building, in such a way that the 

pyranometer can be easily cleaned. The SCADA must receive all the relevant information from: 

Á PV field string combiner boxes. 

Á Data Acquisition System 

Á Inverters 

Á Meters. High accuracy tariff meters of class 0.2 

Á Protection cells. 
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The SCADA must include transmission facilities through GSM and Internet. The goal is to 

provide the necessary tools to efficiently manage the PV installation both locally in the plant's 

facilities as well as remotely from PV Monitoring Centre in Akuse. 

 

3.10.8. Auxiliary Power Consumption 

The auxiliary services of the plant will be fed from the power stations, which will have a small 

transformer to cover these consumptions. The security surveillance system and building 

consumptions will be fed from the control center. Auxiliary services consumption has been 

conducted and for every power station, the maximum auxiliary services need will be as shown in 

Table 3-5.  

Table 3-5: Auxiliary Power Consumption 

Consumptions Consumption (kW) No Total (kW)  

Weather Station 0.024 1 0.024 

Inverter Night Consumption 0.02 38 0.76 

Illumination 0.4 3 1.2 

Electrical Sockets 1.2 3 3.6 

MV Cubicles 0.9 1 0.9 

Ventilation 0.6 1 0.6 

Air Conditioner 1.2 1 1.2 

SCADA 0.4 1 0.4 

Network Analyser 0.1 1 0.1 

Total   8.784 

For auxiliary transformer in the control center 

CCTV Camera 0.06 15 0.9 

Buildings 15 1 15 

Control Center 25 1 25 

   40.9 

 

VRA is aiming to provide the auxiliary power to the highest possible extend by renewables. 

Therefore, it is planned to install a PV system on the roof of the control building and run a hybrid 

system containing also a battery and a diesel generator. 

 

3.10.9. Operations & Maintenance Schedule  

Since the PV Plants contain no moving parts as key components and do not represent a very 

complex system, its availability should be close to 100% and required maintenance is rather 

small. Nevertheless, certain preventive maintenance activities are suggested in order to ensure an 

optimal performance. For the specific locations, which are located in open land and affected by 

dust particles from the surrounding and the harmattan season, regular cleaning of the sensors and 
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modules is regarded as necessary. The other activities remain estimations, as many properties of 

the equipment and mounting structure are not yet finally defined. The activities which are 

regarded as essential are shown in the Table 3-6.   

Table 3-6: Overview on Suggested Preventive Maintenance Procedures 

Item  Interval  Required 

Time 

Workforce 

per site 

Equipment 

Cleaning of Modules 6 months 2 days 3 unskilled 

workers 

Filtered water, 

cleaning brush, 

rubber lip, 

Transportation 

carriage 

Maintenance of Inverter 

(depends on manufacturer 

instructions) 

1 year 1 day 2 engineers Electrician tools 

Maintenance of Mounting 

Structure 

(visual inspection) 

6 months 2 days 2 unskilled 

workers 

Camera 

Checking of Surge Arresters, 

Cables and PV Junction Boxes 

(visual inspection, test of cable 

fit, cleanliness of equipment, 

check on no intruded water) 

6 months 2 days 1 technician Electrician tools 

Monitoring Weekly 4 days at 

implement

ation 

0.5 days 

during 

operation 

2 engineers Service car, 

Camera 

Metrological Sensor Weekly  1 hour  

 

1 technician Filtered water, 

Cleaning brush 

Landscape and auxiliaries 

(fence, roads, vegetation, 

cleaning 

of all housings) 

6 months 1 day 2 unskilled 

worker (for 

vegetation: 1 

shepherd, if 

necessary) 

For vegetation: 

lawn mower, For 

housings: broom, 

vacuum 

cleaner 

 

VRA Corporate Health and Safety procedures will be in place and enforced for operation and 

maintenance. A security guard shall be recruited onsite 24/7 as in most VRA power facilities. 

This person may as well perform small jobs on site and check error signals. Monitoring of the 

plant is foreseen to be executed on a weekly basis, as well as the cleaning of metrological 

sensors. Cleaning of modules, which can be done by auxiliary workers, and checking of cables 

etc., where a technician is needed, should happen twice a year.  
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One factor that may impact the efficiency of solar panels is the cleanliness of the panel surface, 

therefore as indicated earlier, the solar panels are to be washed on a regular basis to maintain its 

efficiency. This is usually done with the manufacturers recommended water type and material. 

Manufacturers of solar panels specify that distilled water should be used in the cleaning of solar 

panels. Distilled water, however, is more expensive to other wash water options. Given the 

nature of good quality solar panel glass, clean water and a little scrubbing with a coarse cloth 

covered sponge or soft brush is suffice for the cleaning. Under this project, filtered water taken 

from the underground borehole shall be used for the cleaning process of the PV modules. 

 

The mounting structure shall be maintained once on semiannual basis, e.g. some parts of the 

structures must be repainted. The fence, roads, housings and vegetation shall be checked and 

cleaned semi-annually. Landscaping shall be done by means of an unskilled worker and a lawn 

mower.  Depending on the manufacturerôs recommendation a yearly check-up of the inverter is 

due, which could be included in an inverter service contract from the inverter manufacturer.  

 

Small vehicles such as a Bobcat® are to be used for performing maintenance works inside the 

PV arrays. Additionally, to the preventive maintenance procedures, corrective maintenance shall 

also be undertaken during the lifetime of the PV plant. In Table 3-7 below, assumptions have 

been made based on experiences from other PV projects in operation. 

Table 3-7: Overview on corrective maintenance 

Item  Interval  Required Time 

Inverter Assumption: Every 5 years after warranty period Expected life time: Ó10 years 

Transformer Assumptions: 1 transformer fails within 20 years Expected life time: Ó 20 years 

Switchgear Assumptions: 1 switchgear fails within 20 years Expected life time: Ó 20 years 

Module 

testing 

Assumption: 0.5% of modules have to be checked 

due to decreased power after 15 years 

Expected life time: Ó20 years 

 

3.10.10. Sub Transmission Line   

Regular inspection of transmission lines, substations, and support systems is critical for safe, 

efficient, and economical operation of the Project. VRA-NEDCo operation and maintenance of the 

sub-transmission line will be based on their existing procedures and corporate policies. NEDCo 

staff will operate and maintain the substation and sub-transmission line once it has been 

commissioned. No additional staff will be required. Operations and maintenance activities will 

include transmission line patrols, climbing inspections, tower and wire maintenance, insulator 

washing in selected areas as needed, vegetation management and access roads repairs.  
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VRA-NEDCo will keep necessary work areas around structures clear of vegetation and will limit 

the height of vegetation along the RoW.  Growth of vegetation in the wayleave will be controlled to 

ensure safe and reliable operation of the line; vegetation above 4m in height within the wayleave 

will be cut down. VRA-NEDCo will be responsible for controlling future land uses within the 

wayleave. The poles shall be provided with an approved anti-climbing device at height of 3.0 m above 

ground level. Pole auditing and repairs shall be done to assess the ageing process of the poles. 

 

3.10.11. Resource Use Consumption 

Sustainable use principle aims as ensuring that the consumption of resources and their impacts do 

not exceed the capacity of the environment. As discussed under Section 2.5, ñESS3 - Resource 

Efficiency and Pollution Prevention and Managementò, sets out the requirements to address 

resource efficiency and pollution prevention and management throughout the project life cycle. The 

objectives set out for ESS3 are: 

 

¶ To promote the sustainable use of resources, including energy, water and raw materials.  

¶ To avoid or minimize adverse impacts on human health and the environment by avoiding or 

minimizing pollution from project activities.  

¶ To avoid or minimize project-related emissions of short and long-lived climate pollutants   

¶ To avoid or minimize generation of hazardous and non-hazardous waste.  

¶ To minimize and manage the risks and impacts associated with pesticide use.  

 

With regards to pollution prevention and management, discussions on noise and ambient air quality 

management, hazardous and non-hazardous materials, GHG have been discussed elsewhere in the 

report. Power and water requirements during the constructional phase have been assessed and the 

onus will lie on the contractor to ensure its efficient use. Wood and metals shall be recovered and 

re-used as required and all this shall be the responsibility of the Contractor. 

 

During occupation, the project will use electricity for lighting and other similar activities. Since 

electricity generation involves utilization of natural resources, excessive electricity consumption 

will strain the resources and negatively impact on their sustainability. The project is expected to be 

of an installed capacity of 35 MWp of solar energy and will contribute to supplying electricity not 

only for the use of the power house and associated facilities but also to the national grid for end 

users and help meet the increasing electricity demands throughout the Upper West Region - as 

opposed to meeting such increasing demands through conventional electricity production from 

thermal power plants. Thus, one of the key positive impacts of this project, as far as resource 

efficiency, is that it will be utilizing solar energy to produce electricity and utilising same for the 

facility.  
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Water will be obtained mainly from ground water using boreholes, pumped into overhead tanks and 

utilised as and when required. Major water consumption activity shall be for the washing of solar 

panels. VRA notes that good management of water use allows for a reduction in its consumption 

with its concomitant monetary savings. Depending on a minimum amount of water also allows the 

organisation to be competitive at moments of shortage with respect to other industries in the sector, 

in both costs and in production capacity.  

 

VRAôs major potential application is in recovery and reuse with respect to materials and this will be 

applied on the project during the occupational phase. VRA is currently practicing office wastepaper 

recycling programme and this shall apply to the power facilities. Resources that require sustainable 

management are currently being monitored to access resource use performance regarding resource 

use efficiency within VRAôs power facilities and reported upon to the EPA, , as listed in Table 3-8. 

This is being done under the existing 2.5MW Navrongo Solar Power Station and will be replicated 

on this project.   

 

Table 3-8: Resource Use Reporting Requirements to EPA 

Resource Factors reported 

Energy Usage 

¶ Electricity Consumption from Grid (kWh) 

¶ Electricity Generation On-Site (MWh) 

¶ Total Energy from Renewable Resources (MWh): 

Water use 

¶ Total process water consumed (m3/month) 

¶ Total non-process water consumed (m3/month) 

¶ Total water consumption (m3) 

¶ % of water Recycled  

¶ Groundwater Consumption (m3): 

Production & 

Employment 

¶ Monthly output (MW) 

¶ Installed Capacity (MW) 

¶ Total Employment (No. of Persons) 

 

3.11. Financing Details  

The VRA, as Project Executing Agency, is expected to provide funding for the project. A loan 

facility from KfW Group is to be used to partly finance the Phase 1 of the project (17MW), through 

an on-lending Agreement between VRA and the Government of Ghana, which has since been 

executed. The amount to be provided was initially for the 12 MW facility (8MW Kaleo and 4MW 

Lawra), however, due to the falling prices of solar PV equipment, with the same financing facility, 

VRA is able to realize a total 17MW for the two sites (13W Kaleo and 4MW Lawra). Discussions 

are ongoing for the financing details for remaining 18MW under the Phase 2 component. 
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3.12. Project Schedule 

VRA is the responsible organization of the projectôs implementation. Preparations of project 

concept design, project specification and final design documentations have been completed by 

Lahmeyer International (now Tractabel Engineering). Procurement of EPC Contractor was 

completed in June 2019, and in August 2019, the contractor, Elecnor SA of Spain was formally 

introduced to the Local Government and Traditional Heads as well as the landowners in Lawra and 

Kaleo. All preconstruction activities will be completed before the actual construction works begin. 

This includes, but not limited to the acquisition of the Environmental Constructional Permit from 

the EPA to cover the entire 35MW development as well as the Constructional permit from the 

Energy Commission for the 17MW Phase 1 development facility. The Constructional permit from 

the Energy Commission for the 18MW Phase 2 facility will be requested for when financial close is 

achieved. 

 

Depending on the timing of financial closure, project construction for both phases at the various 

sites may run concurrently to achieve the total of the 35MW PV power plants. Constructional 

activities for Phase 1 are expected to commence tentatively in November 2019, and depending on 

financial closure, that of Phase 2 is targeted by June 2020. As at now, the Commercial Operation 

Date (COD) is yet to be fixed, however, the total period from the notice to proceed / advance 

payment to the commissioning phase for each PV site is estimated to be about 15 months for Kaleo 

and 7 months for Lawra for Phase 1, further, the issuances of Provisional Acceptance of Certificate 

for the PV Plants are also expected to be completed by close of the fifteenth (15) month. The 

construction schedule has been created according to FIDIC contract standards and is deemed 

suitable for both projects. It must be noted however, that the construction time of this type of 

projects is largely based on the logistics and the manpower of the EPC contractor.  

 

The programme for the sub-transmission line works is critical to the optimum timing for the project 

and it will be essential to have this infrastructure in place prior to completion and commissioning of 

the substation. The project schedules supplied by the Contractor shall be used by VRA to monitor 

the overall progress of the Work.  The project schedules shall fully integrate design, procurement, 

manufacture, erection and commissioning activities.  Key events shall be clearly identified on all 

project schedules and be integrated into the program logic. 

 

3.13. Consideration of Alternatives 

Various feasibility studies have been done which has helped the EA to present alternatives in 

comparative form, defining the differences between each alternative and providing a clear basis for 

choice among options by the decision maker and the public.  This Section outlines the various 

alternatives that were considered both in terms of equipment and the feasibility of the project itself 

during the project planning stage, and the rationale for the selected option. Some of the information 
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used to compare the alternatives is based upon the design of the alternative and some based upon 

the environmental, social, and economic effects of implementing each alternative. Details of the 

various alternatives considered are outlined below. 

3.14.1. The ñNo Development Scenarioò 

Taking no action would, naturally, be a feasible option.  Under the ñNo development scenarioò, 

there will be no need for land acquisition and development, the likelihood of people having to sell 

their lands as well as cessation of cropping on these lands by the project would not occur. This is 

because the over 49Ha of land that would otherwise be occupied by the PV Plant would continue to 

remain available. Further, the population that employs this land for agriculture, animal grazing and 

utilisation of existing trees for income-earning activities would continue to derive benefits from 

them. In addition, there will be no effect from the likelihood of environmental impacts such as 

habitat disruption. 

 

Although there will be no need for land acquisition and development under the ñNo Development 

Scenarioò, it does not guarantee that the existing environmental quality will continue to be 

maintained. At the same time, the large society of people in the local area, e.g. Upper West Region 

as well as Northern Ghana in general would not derive the associated environmental, economic, 

employment and political/social benefits benefit but rather they are going to lose in terms of 

development, good health and improved quality of life, increased pollution and deforestation in 

some areas. The ñNo Developmentò alternative does therefore not represent an option that meets the 

best interests of the development agenda of Northern Ghana and the Government of Ghana and is 

proposed that the project proceeds.  

 

3.14.2. Alternative Fuel  

With the decommissioning of the MRPS, the VRA now solely operates a total installed electricity 

generation capacity of 2,520MW, comprise of 46.8% of hydropower, 53.1% thermal and 0.1% 

solar. A total of 1400MW installed capacity of thermal power plants also exists in operation by 

Independent Power Producers. The generation capacity in Ghana by VRA and Independent Power 

Producers (IPP) as at September 2018 is shown in Table 3-9. 

 

Table 3-9: Installed Generation Capacities in Ghana as At September 2018 

Company Thermal Hydropower Solar Total 

VRA 1,337.5 MW 1,180.0 MW 2.5 MW 2,520.0 

IPP 1,400.0 MW 400.0 MW 20.0 MW 1,820.0 

Total 2,737.5 MW 1,580.0 MW 22.5 MW 4,340.0 

% Total 63.1% 36.4% 0.5% 100% 

Source: www.vra.com 
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As shown in Table 3-9, thermal and hydropower generation constitutes 99.5% of the total 

installed capacity in Ghana. The current primary energy generation sources have experienced 

serious limitations due to low water levels and oil and gas supply constraints, with concomitant 

shortfall in power supply. Up to date, all these power generating stations in Ghana are in the 

South, comprising large hydropower plants on the Volta Lake as well as the thermal power 

stations which are mainly located in the city of Tema and Aboadze. Hence, electricity for 

consumers in Northern Ghana is only transported via long-distance transmission lines through 

the National Interconnected Transmission System. With no major power station operating in 

Northern Ghana, in case of grid failures or power plant shutdowns, no electricity is available in 

Northern Ghana.  

 

There is limitation to the development of hydropower project. Feasibility studies for a 60MW 

Pwalugu Multipurpose hydro Dam project in the Northern Region of Ghana is progressing 

steadily. Preliminary feasibility, including EIA indicates very high cost, lower rate of returns and 

significant environmental and social impacts. VRA and the funding agency have decided to 

undertake additional studies aimed at mitigating the adverse impact as well as reducing the 

overall cost of the project. The two entities are in the process of finalizing the agreements for the 

additional study.  

 

It is imperative to look for alternatives to fossil fuel-based power generation to achieve long term 

power solution of the country, especially in the Northern Ghana. The only viable generating 

options for energy production to meet the supply-demand gap in Northern Ghana is solar energy. 

This is because the choice of solar power facility is envisaged to contribute significantly to 

addressing potential power demand and supply growth in-balance and deficit in the near future, 

as it will play a significant role in the stabilization of power situation in Northern Ghana in 

specific and the country in general during the operational phase.  

 

3.14.3. Site Selection  

The selection of the solar project sites is based on the total amount of annual solar energy 

radiation. In addition to the evaluation of radiation conditions, land availability, infrastructure 

and network access as well as preliminary network load center appraisal are also major factors in 

site specific considerations. Factors considered in the total solar radiation reaching the inclined 

plane of a PV module includes direct solar radiation, sky scattering radiation, and ground 

reflection radiation.  In accordance with the total radiation data from NASA, the solar radiation 

amount reaching the inclined plane of the equator is calculated using what is known as the Klein 

method. High resolution irradiation data was used to simulate the annual energy output.  
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Data from the solar energy resource assessment in Ghana as shown in Figure 3-11 confirms that 

the solar resource is abundant in Northern Ghana, particularly in the Upper East and Upper West 

Regions. The 2.5MW Navrongo PV and the 40MW Bongo PV Plants are being developed in the 

Upper East Region, subsequently focus for site selection for this project is in the Upper West 

Region. The sites have been selected according to the best resource characteristics, i.e. the sites 

with the best solar irradiation features. The estimated 25-years annual average production is 

11,324 MWh/a  for Kaleo and 5,834 MWh/a for Lawra, a promising number for solar power 

production with PV. Monthly Radiation and temperature profile for the PV plant based on Solar 

GUS Information is shown in Figure 3-12 and Figure 3-13.  
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Figure 3-11: Solar Resource Assessment in Ghana 
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Figure 3-12: Radiation & Temperature Profile at Lawra PV Plant Site 

 

 

Figure 3-13: Radiation & Temperature Profile at Kaleo PV Plant Site 
































































































































































































































































































































































































































































































