
ANNEX 1: LIST OF PERSONS MET DURING THE EIA FIELD VISIT 
(October 1, 2013) 

 

SN Name Designation/Organization 
1 Alhaji Rahman Geologist, CEMMATS Group Limited 

2 Alhaji Samu Youth Leader, Palima Village 

3 Allassan .T. Lavali Student, Momana village 

4 Anthony Davies Managing Director, ECOSYS SL 

5 Anthony Pessima Counselor ward 294 

6 Borboh Fullah Town Chief, Palima Village 

7 Christian Johnson Counselor ward 295 

8 David Abdul Konneh National Power Authority 

9 Fatmata Kaiwa Head, Biological Sciences Department, Fourah Bay College 

10 Francis Musa Farmer, Momana village 

11 Prof. Herbert Kandeh Chairman of the Moyamba District Council 

12 Joe Nbrawan Farmer, Petefu village 

13 Joseph Samu Farmer, Petefu village 

14 Kelleh Mansaray Officer-in-Charge, UNIDO Country Office, SL 

15 Khama Bockarie Community Health Officer 

16 Mokiff Vandi Farmer, Petefu village 

17 P.C. Papapua Paramount Chief of Sembehun Nancy Tucker  

18 Prince Muzan-Ekpelu Lecturer, Fourah Bay College 

19 Theresa Sesay Chair Lady, Moyamba District HQ 

20 Usman Koroma Farmer, Momana village  

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



ANNEX 2: DISTRICT LEVEL STAKEHOLDERS’ WORKSHOP 

 
PROMOTING MINI GRID BASED SMALL HYDROPOWER FOR PRODUCTIVE USES IN SIERRA LEONE 

 
 
Date: 25 January 2010 
Venue: Conference Room, Moyamba District Council 
 

List of Participants 
SN Name Organization 

1  Abdul K Bangura Councillor  

2  Ajaratu Mahor Farmer/DBOC 

3  Alhassan Koroma Traders Union 

4  Alok K Jindal  UNIDO Consultant  

5  Alpha K Wonneh District Chief Imam 

6  Alpha Lalugisa MODCAR 

7  Alusire tofana SLRA 

8  Amadu T Daramy ICS 

9  Charles G Koroma Bumpeh Chiefdorn 

10  Charles M Dick Central School 

11  David S Harding Human Rights 

12  David S Woobay Chairman, Moyamba District Council  

13  David Tormay MAFFS 

14  Debajit Palit  UNIDO Consultant  

15  Essa Fullah Farmer 

16  Esther Kamoha U I Tailoring Shop 

17  Festus Kpaka NPA 

18  Florence Karbo Ngawo 

19  Foday M Guhama Parmanent Chief 

20  Francis Sunaila KRISS 

21  Frederick Sesay  Private 

22  Harry Will Private 

23  Ibrahim G M Coker  Ministry of Educations Y & S 

24  Ibrahim S Karqbo MIODEAR 

25  Insp. S P Kamara SLP 

26  James Q Nawko Contractor 

27  John Alpha NPA 

28  John M Koroma Njala University 

29  John P Kainessie U 79 C Primary School Salina 

30  Joseph Kangaju NFF 

31  Kollia Kamara Moyamba District Council 

32  Michael Sam M D C 

33  Mohamed Lavalie MIDIC 

34  Momoh Kamara Farmer - Forestry 

35  Mr Moses I Labia MSW & CA 

36  Musu Yajah Contractor 

37  Peter Mibiatilo Lebbie SLRCS 



SN Name Organization 

38  Rev S E A Jammie   KMC 

39  Sarah Gbani FAFA-Shenge 

40  Sdrissa S cole Si Michacls Sec School 

41  Sepaimins T A Bono - Dick MAFFS 

42  Shaikh Ahmed Turay Njala University 

43  Tambo G Gbetume Action Aid 

44  Teddy Kpmuuah  Council 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ANNEX 3: STAKEHOLDERS CONSULTATION WORKSHOP 
 

PROMOTING MINI GRID BASED SMALL HYDROPOWER FOR PRODUCTIVE USES IN SIERRA LEONE 
 

Date: 27 January 2010 
Venue: Conference Room, Ministry of Trade and Industry 
 

List of Participants  
S N Name Designation Organization  

1.  A. P. Y. Kamara Ag. CPH NPA 

2.  Abdul Bangura Infrastructure Specialist African Development Bank 

3.  Abdula Mansaray Acting Director PPRD Ministry of Trade and Industry  

4.  Abubakaur Bal Reporter CTN 

5.  Alok Kumar Jindal UNIDO Consultant TERI, New Delhi, India 

6.  Ansu Moigua Reporter Democrat Press 

7.  Aureola Cole Administrative Assistant UNIDO 

8.  Charles Kamanda Deputy Secretary ECOWAS 

9.  Chennon Manju Jalloh Engineer Energy for Opportunities 

10.  Christian Thomas Multimedia Officer UNDP 

11.  Daisy Scott-Boyle Ex Secretary S L Chamber of Commerce Industries 

12.  David Peters Technician GTZ 

13.  David S Worbay Chairman Moyamba District Council 

14.  Debajit Palit UNIDO Consultant TERI, New Delhi, India 

15.  Evely Alpha UNIDO Consultant UNIDO 

16.  John M Koroma Lecturer Njala University 

17.  Junisa A P Mongotquee Provincial Service Manager NPA 

18.  Mickail N Turay National Coordinator UNDP GEF SHP Project  

19.  Mohamed Bame Program Assistant SLANGO 

20.  Mohamed K Turay Engineer Energy for Opportunities  

21.  Moses Sesay Head, Corporate Banking  Eco Bank  

22.  R P Singh IDO UNIDO 

23.  S P Kamara Deputy Finance Secretary Ministry of Finance 

24.  Syril S J Jusu Executive Director Environment Protection Agency 

25.  Zainab Kanu Reporter Concord Times 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



ANNEX 4: VALIDATION WORKSHOP 

PROMOTING MINI GRID BASED SMALL HYDROPOWER FOR PRODUCTIVE USES IN SIERRA LEONE 
 

Date: 15 August 2012 
Venue: Bintumani Hotel in Freetown 
 

List of Participants 
No Names Organisation  

1 J. A. P. Mongoquee National Power Authority 

2 Abu Sesay  Njala University  

3 Sophie Johnson  Solar ERA (SL) Ltd 

4 Fatmata B. Bah  Ministry of Energy and Water Resources 

5 Anthony Davies  ECOSYS (SL) Ltd 

6 Mahmood Timbo National Power Authority 

7 Ajaratu Machi Campaign for Womens’ Rights  

8 Vivian Senesie Moyamba District Council 

9 P. C. Robert Papapwe III Paramount Chief of Bagruwa Chiefdom 

10 David S. Woobay Chairman, Moyamba District Councul 

11 Naasu Fofanah  Gender Adviser to the President 

12 Matilda Williams Ministry of Finance and Economic Development 

13 Milton Gegbai National Power Authority 

14 Abdul Jalloh  Ministry of Energy and Water Resources 

15 Jatou Diallow  Environment Protection Agency 

16 John M. Koroma  Njala University  

17 Alie Lamin  Supreme Venture (SL) Ltd 

18 Dr. Apollinare Tini  ECOWAS Bank for Investment and Development (EBID) 

19 P. C. John J. Russell Nyama Paramount Chief of Lower Banta Chiefdom 

20 Dr. Kolleh Bangura  Environment Protection Agency 

21 Robin F. Mansaray  Ministry of Energy and Water Resources 

22 Hawa Moseray  SLBC 

23 Patrick Sallia  Star Radio 103.5 FM 

24 Anthony Morsay  UNIDO Consultant 

25 Charles Mereweather-Thompson  Ministry of Trade and Industry 

27 Dr Patrick Tarawalli  Private Consultant  

28 Prince A. Soriba Moyamba District Council 

29 James Alfred  Journalist  

10 Aruna P. Kamara SLBC/TV 

32 Albert Smith  Solar Era SL Ltd. 

33 Dr. Issa Fofana  Njala University  

34 P.K. Monga  UNIDO 

35 Stephen B. Kargbo  UNIDO 

36 Rana P. Sing  UNIDO 

37 Kelleh Mansaray UNIDO 
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ANNEX 5: NATIONAL STAKEHOLDERS’ WORKSHOP 

PROMOTING MINI GRID BASED SMALL HYDROPOWER FOR PRODUCTIVE USES IN SIERRA LEONE 
 

Date: 16 August 2012 
Venue: Bintumani Hotel in Freetown 
 

List of Participants 
No Names Organisation  

1 Abu Sesay  Njala University  

2 Robin F. Mansaray  Ministry of Energy and Water Resources 

3 John M. Koroma  Njala University  

4 James Alfred  Voice of Salone 

5 Sophie Johnson  Solar ERA (SL) Ltd 

6 Fatmata B. Bah  Ministry of Energy and Water Resources 

7 Anthony Davies  ECOSYS (SL) Ltd 

8 Alimatu Jalloh Premier News N/P 

9 Alie S. Kamara  Standard Times  

10 J.A.P Mongorque National Power Authority 

11 Milton Gegbai National Power Authority 

12 Ajaratu Machi Campaign for Womens’ Rights  

13 Vivian Senesie  Moyamba District Council  

14 Prince A. Soriba  District Officer Moyamba 

15 K. Srinivas Redoi  Best food Ltd  

16 B.V. Mohan Kuma Best food Ltd 

17 Madhvkar Best food Ltd 

18 Kelleh Mansaray UNIDO 

19 P.C Roberts CS Papapwe III Paramount chief Bagrnwa Chiefdom  

20 P. C. John J. Rusell Nyama Paramount Cgief of Lower Banta Chiefdom 

21 P. K. Monga UNIDO 

22 David S. Woobay  Chairman, Moyamba District Council 

23 Apollinare Ibrahim Tini  ECOWAS Bank for Investment and Development (EBID) 

24 Stephen B. Kargbo  UNIDO 

25 Rana P. Sing  UNIDO 

26 Patrick Sallia  Star Radio 103.5 FM 

27 Richard F. Marrah  Environment Protection Agency 

28 John Baimba Sesay  Tourchlight Newspaper  

29 Abdul Rahaman Dumbuya  KDC 

30 Mahmood Timbo National Power Authority 

31 Aruna P. Kamara SLBC/TV 

32 Shek Turay Njala University  

33 Chenor M. Jalloh  Energy for opportunity  
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ANNEX 6: CONSULTATIONS 

Stakeholder Consultations 
 

The following section briefly describes the point of discussion with the key stakeholders.  

Ministry of Energy and National Power Authority (NPA) 

Persons met:  

 Ms Yvette Stevens, Advisor, Energy Policy, Ministry of Energy  

 Mr. Junisa A.P. Mongorquee, Provincial Services Manager, NPA 

 Mr. Abdul P.Y. Kamara – Acting Corporate Planning Head, NPA Mr. Mahmood Timbo, Director, 
Technical, NPA 

 

Key points  

 The Ministry has drafted the National Energy Policy and Strategic Plan 2009 - Energy for Poverty 
Alleviation and Socio-Economic Development. The document is expected to be passed by 
parliament soon and adopted as the National Energy Policy.   

 The NPA is looking at the Moyamba small hydropower project as one of the priority project and 
wished that it will be implemented soon.  

 The NPA shared that there is currently no Independent Power Producer in Sierra Leone and 
wished that with the adoption of the Energy Policy, private sector participation is expected to 
develop the energy sector.  

 The NPA also shared relevant information with the TERI team based on the checklist provided by 
TERI team to NPA.  

 

Economic Community of West African States (ECOWAS)  

Persons met 

 Mr Donald A Ngegba, Director, Regional Integration & South-South Cooperation & Charles 
Kamanda, Deputy Secretary 

 

Key points  

 ECOWAS is providing priority to develop renewable energy in the sub-region. However, for 
obtaining funding from ECOWAS, the Government of Sierra Leone has to approach them with 
the project proposal. 

 The budget for 2010 has already been submitted and also approved by the ECOWAS Secretariat.  
However, a ECOWAS team would be in Sierra Leone to discuss energy project in the sub-region 
and therefore Mr Ngegba advised that UNIDO should try to submit the project proposal through 
the Government at the earliest time. 

 

 



African Development Bank (AfDB)  

Persons met  

 Dr Samuel O Onwona, Resident Representative and  

 Ing Abdul P A Bangura, Infrastructure Specialist 
 

Key Points  

 AfDB financing depends on the viability of the project. The Bank supports project to the private 
sector based on a commercial approach or provides grant support for infrastructure project 
under the African Development Fund (ADF) umbrella.  

 Sierra Leone is still considered as a fragile country after the war and the country is experiencing 
policy vacuum in the energy sector. Until there is energy policy with respect to electricity pricing 
and other regulatory aspects, private sector participation is not expected in the country. The 
lack of concrete policy and regulatory framework for energy projects is seen as a risk and so the 
bank is yet to consider commercial lending for Sierra Leone.  

 Sierra Leone is qualified to take concessional loans and or grants and not commercial loans for 
any project.  

 Under the ADF 12th cycle i.e 2011-2013, the Sierra Leone Government has requested for AfDB’s 
support for transport, water and sanitation sector and this has already been approved by the 
Board. It may be difficult to revisit the same and include the energy project as these will require 
the Board approval again. Further the request for any such change has to come from the 
Government.  

 

ECO Bank 

Person met 

 Mr Clement Dodoo, Executive Director, Eco Bank 
 

Key Points  

 Eco Bank is a commercial institution and so they only support commercially viable projects. Eco 
Bank would however be keen to support infrastructure projects, but will not be interested for 
startups.  

 The Bank also may not be interested to support long term projects expect those that are 
commercially viable, or any social sector projects that are not profit making. However, in case 
NPA approached the Bank for support, they can support such projects.  

 To avail project funding, the Director suggested submitting the project document with clear 
timeline for project completion, expected profitability and cash flow analysis.  

 The involvement of UN agency in the project can be considered as a positive factor to consider 
funding from the Bank. 

 

 



Sierra Leone Chamber of Commerce, Industry and Agriculture 

Persons met 

 Mr Mohammad B Cole, President and  

 Ms Daisy Scott Boyle, Executive Secretary  
 

Key points  

 There are over 300 industries registered with the Chamber including about 20 manufacturers in 
soft drinks, beer, aerated water, vegetable oil, soap, and textile.  

 There is still power deficiency in Freetown inspite of the commissioning of the Bumbuna project 
as power transmission infrastructure is very poor.  

 Mr Cole shared that the Chamber feels it would be prudent to go for the maximum power 
supply in the order of 10 MW rather than developing 3 MW, considering the rising population 
and potential in terms of industrial development. 

 Mr Cole also shared that there are two big mining companies in the Moyamba district, namely 
rutile and bauxite, who could be potential customers for the project. The mining companies 
mainly depend on generators with total power demand of about 20 MW for bauxite and about 5 
MW for the rutile mining. Both these mining companies use fuel oil and diesel at very high cost.  

 He also shared that the district is rich in agricultural production, so there is potential for 
development of food processing industry such as Cassava gari processing, ginger drying, rice 
milling, palm oil mills, and cattle feed production, if sustainable energy supply can be ensured.  

 Any excess power from the project can also be exported to the West African Power pool.  
 

European Union (EU) 

Person met 

 Mr Sigvard Bjorck, Head of Section-Infrastructure &  

 Mr Sergio Oliete Josa, Project Officer – Infrastructure  
 

Key points  

 EU is currently supporting infrastructure projects in the country mainly building road network in 
the country including the Moyamba highway project.  

 EU also has plans to develop the electricity sector in the country especially to build grid 
infrastructure. The EU also has about 12 million euro under the energy facility which could 
possibly be utilised for the small hydro power project including developing the grid network for 
evacuation of power. However, the Government has to approach EU officially along with the 
detail project report.  

 It would be prudent to have a project of the order of 10 MW instead of 3 MW, with construction 
of the dam and the laying of transmission network being separately considered for funding by 
different agencies.   

 

 



Ministry of Trade and Industry 

Person met:  

 Mr. David O. Carew, Hon’ble Minister of Trade & Industry  
 

Key Points  

 The Hon’ble Minister said that they are very supportive of UNIDO intervention into the energy 
sector as it would enhance the power supply to some of the growth centres and thus improve 
their productivity. This would further encourage new industries to be developed.  

 He assured his support for the Moyamba project and wished that the project will be 
implemented soon.  

 

Ministry of Energy and Water Resources 

Person met  

 Prof Ogunlade Davidson, Hon’ble Minister of Energy  
 

Key Points  

 Prof Ogunlade Davidson shared during the meeting that the Ministry now had a Policy Advisory 
Unit as a technical/ professional wing which is currently   putting in place policies for the energy 
sector.  

 He further informed that the Ministry has already approached EU for financing the Moyamba 
project and soon write an official letter seeking their support for the project. 

 

United Nations Development Programme   

Person met  

 Mr Keith Wright, Principal Technical Adviser  

 Mr Eldridge Adolfo, Youth Employment & Conflict, UNIPSIL, Sierra Leone 
 

Key Points   

 Mr. Keith shared that their focus is mainly on the employment of youth. However, they could be 
involved in the development of vocational training school with one or two components for the 
technical capacity building for the small hydropower project, manufacturing simple spare parts.  

 In this context, he suggested that the Ministry of Energy need to write to UNDP for collaboration 
in line with the SHP project requirement.  

 



Other stakeholders  

In addition to the above key stakeholders, the TERI team also met the following stakeholders:  

 Mr David S Woobay, Chairman, Moyamba District Council 

 Mr Edward A Soloku, Hon’ble Member of Parliament, Moyamba, Sierra Leone  

 Prof Jonas Redwood-Sawyer, Vice Chancellor & Mr A B Savage, Dean, Faculty of Engineering  

 Mr John M Koroma, Lecturer, School of Technology, Njala University   

 Mr Foday Melvin Kamara, CEO, FINIC, Sierra Leone  
 

Stakeholder Workshops 
 

The following section briefly describes the workshops and the key conclusions from the workshops.  

Village level workshop 

The village level workshop was conducted at Palima village in Bagruwa chiefdom on 24 January 2010. 

The workshop was attended more than 100 persons including the Hon’ble Member of Parliament, the 

Paramount Chief of Bagruwa chiefdom, Ward Councillors, Youth leaders, women leaders, religious 

leaders, representatives from Njalah University.  The meeting was chaired by Mr Robert C S Papapuweii, 

Paramount Chief, Bagruwa Chiefdom.  

In his opening remarks, the Paramount Chief said that the stakeholders meeting was the first meeting 

for the hydro power project and he congratulated all for the large participation of people from all 

sections. He further said that the overwhelming attendance showed the seriousness of the community 

in getting electricity supply in their villages. He shared that the Singimi fall forms a common boundary 

between Bagruwa and Lower Banta Chiefdoms and wished that both the chiefdoms will get benefit from 

the project. He mentioned that light is life and energy is development and  pledged to work with his 

people, jointly  with the Hon’ble Member of Parliament and the Moyamba District Council to make the 

project a success.   

Figure 1 Stakeholder consultations in Bagruwa Chiefdom 

The Hon’ble Member of Parliament in his address said that he totally support the project as the 

community is in dire need of the same. He further said that “if there is light in Moyamba, there will be 



development; people will not be in darkness. If there is light, there will be money and people will 

benefit”. Rev Anthony Pessima, one of the Councilor stated that that they would want light in their 

houses if not on the streets. He further said that unlike the Bumbuna project where electricity is 

wheeled to Freetown, this project should benefit the local community and any excess electricity may be 

evacuated for other districts. Mr Edmond Sullu, the youth leader and the women leader pledged 

support to the project on behalf of the entire youth and women community respectively.  One of the 

master farmer present at the meeting shared that farmers are poor in Sierra Leone because of the lack 

of electricity which prevents them from processing their produce into finished products which they 

could sell at higher prices. He mentioned that the World Bank has provided machines and diesel 

generators for select farmers in Bagruwa Chiefdom to be installed at four different locations in the 

Chiefdom for processing cassava into various products.  However, they are unable to operate the same 

as the running cost is very high because of high landed cost of diesel. He wished that with 

implementation of the small hydro project, they could use cheap electricity thereby earning more 

income.  

The Principal of the local school said that they are unable to use their computers or lab equipments due 

to absence of electricity.  The Njala University representative also highlighted their case of not being 

able to use their electronic equipments due to absence of electricity. One of the participants shared that 

the rutile mining is expected to start in the Bagruwa chiefdom. The mining company always cite high 

fuel cost as one of the reason for not paying a higher royalty to the Chiefdom. In case the mining 

company is served with cheap electricity from the hydro project, the chiefdom can claim higher royalty 

which could be utilised for development of the local area.  

The Paramount Chief concluded the meeting by asking the audience whether they need the project to 

come up and everyone present echoed in one voice - YES.  

The key conclusions from the stakeholder workshop are:  

1. The community showed its strong desire for local mini-grid based project to support local area 
electrification;  

2. The community also showed its willingness to pay for reliable electricity services;  
3. The households of Palina village, which is the nearest village to the proposed site of the small 

hydro power project showed its willingness to relocate from the current location in case of 
submergence of villages due to the project;  

4. Moyamba district produces good quantity of fish. However, in absence of electricity, it can not 
be stored locally so all the fish are sold at cheap price and taken to the Freetown. Fish cold 
storage can be developed with supply of electricity, thereby enhancing the local income.  

5. The Paramount Chief expressed that he would work with the Councillors and the Council 
Chairman for construction of the road from the nearest village to the proposed hydro power 
site.  

6. A local level committee will be formed to oversee and facilitate the implementation as and 
when work on the project is initiated.   

7. The aspects of tourism development in the district also came out as the possible development 
with electricity.  



8. Organisation providing training can come to the district to provide capacity building on income 
generation and other activities.  

9. Rutile mining is mostly concentrated in the Moyamba district and with electricity services 
available the mining company will be attracted towards the Bagruwa chiefdom.  

10. With availability of power, children cab study at night, water supply can be ensured through 
piped supply in the villages 

 

District level workshop 

The district level workshop was organized at the District Council Hall in Moyamba town on 25 January 

2010. The meeting, chaired by Mr David S Woobay, Chairman, Moyamba District Council, was attended 

by about 45 participants. The Paramount Chief of Kayamba Chiefdom, representatives from Njalah 

University, National Power Authority, Ministry of Agriculture, Ministry of Education, Ministry of Finance, 

NGO’s such as Action Aid, Religious Heads, Farmers and Traders Union participated at the workshop. 

Appendix 1 provides the list of participants of the workshop.  

In his opening remark, the Chairman welcomed the visiting team and the rest of the participants and 

wished that the project is implemented during his term of office as the council Chairman. He stated that, 

there are lot of pending economic projects in the district whose implementation mainly depends on 

energy supply.  The Paramount Chief elect of Kayamba Chiefdom expressed his happiness about the 

project and expressed his total support for the project. Mr. Donald Dick from the Ministry Of Agriculture 

mentioned that the hydropower project was very important for the entire district and therefore the 

community should be encouraged to stop any deforestation around the site. The District Council 

Chairman shared that the proposed site will be declared as a ‘no go’ area to stop any deforestation.   

Mr. Ibrahim Coker from the Ministry of Education shared that there are 48 secondary schools, 10 

vocational institutions and one University in the district.  These institutions are unable to perform 

science practical because of the lack of electricity.  He regretted that inspite of the fact that we are in a 

computer world; Moyamba district has no computer programme in the school system because of 

absence of electricity. He further said that all categories of beneficiaries should have to be educated 

about what and how to pay for the electricity services. He also suggested that the Government give 

Moyamba the opportunity to have their own local mini grid as it would create more jobs for the people 

in the provinces. 

Mr John Koroma, Lecturer at the Physics Department, Njala Campus, reiterated the Chairman’s remark 

that Njala Campus would be the main beneficiary of the project. He said that they are unable to carry 

out any meaningful research without electricity supply. He further said that Njala campus utilizes 

electricity from diesel generation and it costs about Le1,000,000 for every 4 hours of electricity supply. 

He also offered their service to the project from the Environmental Science and Technology Department 

to do the environmental impact assessment and maintenance and repairs during implementation and 

operational stages. In conclusion, he stated that all stakeholders should put their hands on the deck and 

push together for the project to succeed.  



The Action Aid representative stated that they believe that poverty is not made by God but is man made 

through injustices and marginalization. He added that poverty often provokes migration and that their 

main objective is to alleviate poverty in rural areas.  With light there would be transfer of opportunities 

like education, job creation, etc. to the provinces. He pledged Action Aid’s support for the project and 

specifically stated that Action Aid would assist in the resettlement of villages in case of any relocation 

due to the project. Mrs Sarah Gbani, women representative stated that the Moyamba people are 

expecting a lot from the mini hydropower project sighting specific examples of her friends and donors 

wanting to set up industries at Mokombo River for salt processing and fishing; at Kagboro for fishing 

industry; and cold rooms in the district for preservation but that, no progress has been made about 

project because of the lack of electricity in the district. She further said that more women and children 

are suffering from health hazard in Moyamba district because of lack of light in the hospitals and clinics. 

In conclusion, she also suggested for an independent grid at local level rather than the national grid.  

Dr Harry Will, Ex Minister of the Republic of Sierra Leone said that the role of the local community in the 

project’s implementation should be made clear at the planning stage. Accordingly, the human resources 

should be strengthened through proper technical training. He also highlighted that hydropower shall 

encourage setting up of agro processing industries in the district thus alleviating poverty. In conclusion, 

he laid emphasis on the speedy of implementation and raised concern as to what extent the 

Government would be financially committed to the project in order to expedite the implementation. 

 

Figure 2 Stakeholder workshop in Mpyamba town 

 

The key conclusions from this workshop are:  

1. The workshop reiterated the wish of the community for local mini-grid based project to support 
local area electrification.  

2. Moyamba District Council to provide local logistical support, facilitate project development, and 
if required take-up project management at local level; 

3. The Ministry of Education may run a program on schools to educate and sensitize the people 
about the importance of electricity, its optimum use and the importance of paying for it. 

4. Njala University can also play a big role in sensitization and capacity building of the people. Njala 
University shall also support capacity building and provide post implementation repair and 
maintenance services to the project. 



5. Action Aid is ready to collaborate with District Council and provide their services for relocation 
and resettlement of the villagers if there will be any need due to the project construction 
activity. 

6. The District Council shall take steps to construct the approach road to the proposed project site 
before construction activity is initiated for the project.  

7. The community expressed its willingness to pay for reliable electricity services 
8. Ministry of Agriculture, Forestry and Food Security to do catchment development and 

afforestation. 
9. The district also has good timber and furniture/wood carving industry can be initiated in the 

district  
10. Computers can be put to use in the schools and colleges in the district with availability of power. 
11. Gari processing in the district will be benefited through mechanisation with power from the 

project.  

 

National level workshop 

The workshop was organized on 27th January 2010 at the Conference Hall of the Ministry of Trade and 

Industry. The workshop was chaired by Mr Syril James Jusu, GEF Focal Point for Sierra Leone and 

Director of Environment.  About 25 participants representing the government, Chamber of Commerce, 

Banks, bilateral/multilateral agencies, Universities and NGOs attended the workshop. Appendix 2 

provides the agenda and the list of participants at the workshop.  

This workshop attempted to share the small hydro project with all key stakeholders, learn from past 

experiences and also discussed how the project can enhance the electricity access and contribute to the 

sustainable development of the country. This workshop also attempted to understand the stakeholders’ 

involvement including possible co-financing for this particular project to take the project forward 

towards implementation.  

Mr Rana P Singh, UNIDO Industrial Development Officer responsible for the small hydro project 

welcomed the audience and recognized the interest shown and support given to the project by the 

Government of Sierra Leone. He also highlighted the genesis of the project and the role being played by 

UNIDO to develop the energy sector and rural industrialization in the country. He mentioned that 

UNIDO is playing a facilitation role to develop the project and accordingly has approached GEF for 

financing. GEF has agreed to provide a support of 2 million US dollars, while the rest has to be arranged 

through co financing from other sources.   

The Director, Trade and Industry shared that UNIDO initiated the project with request from the Ministry 

in accordance to the PRSP strategy.  He mentioned that the industrial sector will become viable only 

after provision of sustainable generation and supply of electricity.  He also wished that the consultative 

meeting will come out with a document which could be used by the Ministry for its benefit. Thereafter, 

Mr Rana P Singh provided a very brief review of the power sector in Sierra Leone.   

Mr Debajit Palit, UNIDO consultant briefed the audience about the project and also shared the findings 

from the stakeholder meetings, baseline survey and stakeholder consultations organised at the 

chiefdom and district level.  During the presentation several key factors of the project was discussed 



ranging from technical, management, finance, environment, information and coordination, risk, 

obligation and duties, Government policies and program and possible replication and scaling up. Some 

of the key issues which were discussed in the workshop are as follows:  

 Policy and regulatory framework development 

 Possible implementation arrangement and project timeline 

 Possible Co financing sources (EU, ECOWAS, AfDB, others) 

 Constitution of project management committee 

 Local grid vs connectivity to national grid 

 Identification of institutions for capacity development  & technical support services 
 

All the issues were threadbare discussed in the meeting with participation by all stakeholders. The key 

points that emerged from the discussion are:  

1. All participants expressed their happiness with the continuous work and immediate follow up of 
UNIDO for the project. 

2. There is good potential for consumption of all power generated from a higher project capacity 
i.e. up to 10 MW 

3. The project of higher capacity would be feasible but raising funds for the larger project may be a 
challenge.  

Figure 3 National stakeholder workshop in Freetown 

 
4. It was suggested that it would be prudent to go in for phase wise development. At first instance 

the smaller capacity project should be focused for early materialization of the project. 
Thereafter capacity can be enhanced. However, during construction of the 1st phase, provision 
should be kept for the additional capacity.  

5. The mining industries can be contacted for the financing of the project based on the actual 
technical potential of the project. 

6. The Chamber wished that the management of the project should be in the hand of private 
sector for better project operation.  

7. The AfDB suggested that the Government should properly package the project or club number 
of rural electrification projects to make it attractive for financing by AfDB.  

8. AfDB also suggested that the project document being developed for GEF may also be consistent 
with the Bank’s requirement for its consideration to finance the project.   

9. It was reiterated that the Moyamba SHP project, with a potential capacity of about 10 MW, 
could provide power to Njala University, fish cold storages, food processing, gari processing, 
carpentry/wood works and other agro-based industries, as well as the schools, health clinics, 
households and shops in the district.  



ANNEX 7: PROJECT FINANCING MEETING 

 











 



ANNEX 8: EIA TRAINING REPORT 

 
 



 



 
 

 

 

 

 

 

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



ANNEX 9: EIA LICENSE 

 



ANNEX 10: SHP TRAINING REPORT 

 



 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 
 



SMALL HYDROPOWER PROJECT DEVELOPMENT TRAINING WORKSHOP IN 
SIERRA LEONE 
July 3 – 12, 2013 

Venue: Fourah Bay College, University of Sierra Leone 
List of Participants 

 
No. 

 
Name 

 
Designation 

 
Institution 

Contact 

Email Phone 
1 Benjamin Kamara RE Director Ministry of Energy benshinoh@gmail.com 076369538 

2 Fatmata B. Bah Mechanical Engineer Self Employed Bahbatulie2020@yahoo.com 078216409 

3 Santos J. Conteh Mechanical Engineer Meditteranian Shipping 
Company 

korbuyou@gmail.com 076624029 

4 Jamilatu Mansaray Power Engineer National Power Authority myjamilla@yahoo.com 077857772 

5 Adnan Mansaray Mechanical Engineer National Power Authority adnan_mansaray@yahoo.com  

6 Kadiatu K. Nicholas Electrical Engineer National Power Authority  076703361 

7 Sheriff A. Kargbo Mechanical/Civil Engineer Ministry of Works sakay75@gmail.com 078308690 

8 David A. Konneh Mechanical Engineer National Power Authority davidulkon@gmail.com  

9 Emmanuel M. Bangura Physicist MPhil Student, RE Emma.electronics@yahoo.com 077584878 

10 Monica K. Sellu Civil Engineer GUMA Valley Water Company rebeccasellu@yahoo.com 076890369 

11 Sallay Sheriff Civil Engineer Engineering Services SL Ltd ssallaytitoh@yahoo.com 078235907 

12 Obafemi. B. A. Davies Civil Engineer Fourah Bay College boadavies@gmail.com 076642771 

13 Prince Muzan-Ekpelu Mechanical Engineer Fourah Bay College muzanpkm@yahoo.com 076621435 

14 Mohamed Koroma Mechanical Engineer Government Technical Institute Koromamed85@yahoo.com 078236372 

15 Sahr T. Nyalloma Head, Mechanical 
Engineering 

Fourah Bay College sharnyalloma@yahoo.com 078545411 

16 Anthony L. Dandas Mechanical Engineer Fourah Bay College anthonydandas@hotmail.com 088513419 

17 Joseph D. Blackie Mechanical Engineer Fourah Bay College joedomblack@yahoo.co.uk 078324504 

18 David Komeh Mechanical Engineer National Power Authority davekom6296@gmail.com 076558636 

19 Patrick Tarawalli Electrical Engineer Fourah Bay College ptarawalli@msn.com 076612184 

20 Sheriff Kamara Energy Engineer IPAM mechanicalchair@yahoo.com 076237678 

21 Fallah I. Lamin Electrical Engineer Ministry of Information email@fallahlamin.com  

22 Mohammed A. Kamara Head, Renewable Energy Unit Government Technical Institute yeabumagbass@yahoo.com 076646920 

23 Jeneba Leigh Renewable Energy Instructor Government Technical Institute leighjen99@yahoo.co.uk 078481930 

24 Paul S. Dumbuya Environmental Scientist Western Area District Council paulsimah@yahoo.com 076769335 

25 Saliieu Kamara Electrical Engineer National Power Authority Sallieukam80@yahoo.com 076803967 

26 Chernoh S.Jalloh Power Engineer National Power Authority chernohsjalloh@yahoo.com 079632397 

27 Prince Coulson-Olowu Civil Engineer SL Institution of  Engineers prisonolowu@yahoo.com 076268026 

28 Assiatu Jalloh Mechanical Engineer SL Institution of  Engineers - 076688617 

29 Sinneh A. S. Kamara MPhil Student, Small 
Hydropower 

Fourah Bay College sinneh_k@yahoo.com 033624977 

30 Daniel A. Pratt Senior Solar Technician Environmental Foundation for 
Africa 

danielpratt2012@gmail.com 076740078 

31 Abdul A. B Joaque Solar/Electrical Technician Environmental Foundation for 
Africa 

- 078555776 

32 Paul H. Lebbie SLRA District Engineer Moyamba District Council lebbiehindowapaul@yahoo.co.uk 078309523 

33 Ishmael Aruna Civil Engineer Moyamba District Council ishmaelsylaruna@yahoo.com 078446288 

34 Nasiru Musa Mechanical Engineer SL Institution of  Engineers Mnasiru91@yahoo.com 077205006 

35 Bernadine Wyse Civil Engineer Addax Bioenergy bernadwyse@yahoo.com 076874843 

36 Barton Cole Civil Engineer UNIDO SL bartoncole@hotmail.com 076609415 

37 Bashirr M. Kamara Civil Engineer UNIDO SL bashangle@yahoo.co.uk 076581100 

38 Francis Peacock-Cole Electrical Engineer Fourah Bay College frapcole@yahoo.co.uk 030600041 

39 Millicent F. Bawoh Civil Engineer SL Institution of  Engineers Millicent_bawoh@yahoo.com 077279671 

40 Nabieu Y. Kamara Mechanical Engineer SABI Centre, Newton Nabieu2008@yahoo.com 076695409 

41 Ishmail Y. Kanu Environmental Engineer Environmental Protection 
Agency 

ishmailbarnard@yahoo.com 088044089 
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ANNEX 11:  

SMALL HYDRO POWER TECHNOLOGY CENTRE INAUGURATED AT FOURAH BAY COLLEGE 

 

 

The United Nations Industrial Development Organization (UNIDO), in collaboration with the 

Global Environment Facility (GEF) and the Ministry of Energy, handed over Small-Hydro Power 

(SHP) equipment worth about One Hundred and Fifty Thousand United States Dollars 

($150,000) to the Small-Hydro Power Technology Centre located at Fourah Bay College (FBC), 

University of Sierra Leone on 24th April, 2014. The centre was established through a 

Memorandum of Understanding (MoU) signed between UNIDO and FBC on 24th March, 2014 to 

promote clean energy innovation by teams of scientists and engineers from UNIDO and FBC. 

UNIDO also donated a 5 kW solar photovoltaic power plant and computers to the FBC library. 

The handing over ceremony was called to order by Dr. Kelleh Gbawuru Mansaray and chaired 

by the Director of the University Research and Development Services Bureau Dr. Isaac Palmer. 

The University Registrar, Mr. S. N. Dumbuya, welcomed the participants to FBC and stressed the 

importance of the Small-Hydro Power Technology Centre for the training of future energy 

practitioners. 

On his part, the UNIDO Representative, Mr. Rana P. Singh, highlighted the potential of small 
hydro power to boost universal access to electricity services. Mr. Singh explained that small 
hydro power is one of the most advanced and flexible sources of renewable energy. It is 
considered as reliable, low-cost and is independent of the energy price volatility associated with 
plants using fossil fuels. He said that there is significant hydro power resources that remain 
untapped in the country due to lack of appropriate and affordable technology. With the 
establishment of this well-equipped centre, graduates will be imparted with vast expertise in 
small hydro power technology, he continued. “UNIDO has supported many energy-sector 
activities in Sierra Leone that help reduce poverty and foster economic growth. Our aim is to 
continue to assist Sierra Leone in developing technical and institutional capacity to achieve 
environmentally sustainable energy solutions. Today, UNIDO is here to support yet another 
energy-sector programme, small-scale hydro power”, he concluded. 



The Acting Vice Chancellor and Principal of the University of Sierra Leone, Professor Ekundayo J. 

D. Thompson, described the Small–Hydro Power Technology Centre as a fruit of a unique 

partnership which is in line with the country’s development agenda. He urged the FBC 

authorities to properly utilize the Centre so it will have a ripple effect on the entire University 

and the country in general. We are result oriented and will therefore heed to the signed MOU, 

he said, thanking UNIDO for their intervention and donation of the equipment.  

          
               Mr. S. N. Bumbuya                Mr. Rana P. Singh         Prof. E. J. D. Thompson    

The Deputy Vice Chancellor and Principal of FBC, Professor Sahr Gbamanja, acknowledged the 

initiative by UNIDO to donate equipment and the decision to establish a Small-Hydro Power 

Technology Centre at FBC. He noted that the centre will upgrade the capability of FBC to plan, 

deliver and evaluate “hands-on” training to transfer know-how on small hydro power 

technology assessment and project implementation to policy makers, utilities and students. 

GEF representative, Dr. Kolleh Bangura, expressed his support for the small hydro program of 

UNIDO and urged FBC to conduct a SHP capacity needs assessment to identify the training 

needs of different stakeholders and to define appropriate modalities to best meet such needs. 

The Energy adviser to the President of Sierra Leone, Mr. Mustapha Kargbo, commended the 

scheme as access to energy needs to be improved but proposed that hydro power should be 

complemented by solar photovoltaic systems for consistency in the supply of energy. 

 

         
        Prof. S. Gbamanja          Dr. Kolleh Bangura    Mr. Mustapha Kargbo 

Delivering the keynote address, the Executive Chairperson of the Environment Protection 

Agency (EPA), Madam Jatou Jallow, highlighted the potential benefits that small hydro power 

can unleash in our quest to ensure energy access for the Sierra Leone populace. She said that 



hydro power can contribute significantly to meet the electricity needs of urban areas as well as 

isolated rural areas. “The traditional barriers to renewable energy project development include 

difficulties in early stage project development due to high costs and lack of capacity to carry out 

feasibility studies. Projects also need to complete environmental impact assessments and have 

proper financial structuring. EPA is willing to work with FBC in this UNIDO sponsored 

programme to realize energy generation from small hydro resources”. 

 
Keynote Address by EPA Executive Chairperson Madam Jatou Jallow 

 

       
Opening of the SHPT Centre and Handing Over of Equipment 

 

In his vote of thanks, the Dean of the Faculty of Engineering and Architecture, Mr. A. B. Savage, 

expressed his appreciation and thanks to UNIDO, the Government of Sierra Leone and GEF for 

their kind collaboration in donating the equipment and establishing the centre in his Faculty. He 

also thanked all participants and concluded that the centre will be used to implement targeted 

and effective Research and Development (R&D) programmes which can spur local SHP 

innovation and ultimately support the development of a resilient local green energy technology 

industry. 



ANNEX 12: MOU BETWEEN UNIDO AND FOURAH BAY COLLEGE 

 















 



ANNEX 13: GEODATABASE 
 

REPORT ON THE DEVELOPMENT OF SIERRA LEONE REGIONAL  
HYDROLOGICAL GEODATABASE 

(Sierra Leone Watershed Information System – SiLWIS) 
 

Jinnah S Momoh¹, Solomon P Gbanie2 
¹Department of Geography, Fourah Bay College Campus, University of Sierra Leone 
2School of Environmental Studies, University of New South Wales, Australia 
 

1.1 INTRODUCTION 

Hydro-electricity is considered to be a clean energy production option, and the identification of 

potential hydro-power generation sites is exceedingly important. Delineation of watershed 
boundaries and development of hydrological geodatabase are extremely essential for the 
establishment of hydro-power facilities. Traditionally, watershed boundaries were drawn 
manually onto a topographic map which seems to be daunting and time-consuming. In 
contemporary times and research, delineation of watershed boundaries is typically based on a 
Digital Elevation Model (DEM), and Geographic Information System (GIS) offers an efficient and 
effective DEM to derive watershed boundaries.   

Hydropower is generally a major energy source. Sierra Leone is naturally endowed with water 

resources (mainly rivers) which could be harnessed to provide hydropower facilities and 

generation; thereby holding great energy promises for the country. The HydroChina 

Corporation (September 2012) presented a feasibility study conducted on the hydropower 

resources of Sierra Leone. The study clearly confirmed that Sierra Leone is endowed with great 

hydropower potential of about 2,000 MW due to adequate natural water resources for most of 

the season (Tarawalli, 2012).     

To date, Sierra Leone has built the following four hydroelectric plants (Tarawalli, 2012):  

o The 2.4 MW Guma hydropower plant installed in 1967 in the west-end of Freetown Area. 
This plant was decommissioned in 1982, but the river site has the potential for another 
hydropower plant. 

o The 6 MW run-of-the river hydro power plant, Dodo, located in the Eastern Province, some 
380 km from Freetown and  69 km from the headquarter town of Kenema and Bo 

o The 50MW Bumbuna Hydropower Plant located at Bumbuna Town in the northern part of 
Sierra Leone which is about 204km from Freetown. 

o The Yele Hydro Power Plant 120KW Located in Yele, Tonkolili District on the Teye River 
 

Sierra Leone is a tropical country located in western Africa (Figure-1). It borders the Atlantic 

Ocean, with a diverse range of land cover. The coastal regions are low-lying and are 



predominately by swamp and mangrove. The interior regions are mountainous and densely 

forested, and the northern reaches are dry savannah lowlands.   

  

The climate of Sierra Leone’s climate is divided 

into two seasons, namely: a rainy season that  

ranges from May to November and a dry  

season ranging from December to May.  

However, during the dry season, there is still 

a large amount of moisture in the atmosphere, 

making satellite data capture a challenge.  

Given the moisture and cloud cover, the ability 

of Synthetic Aperture Radar (SAR) to  

penetrate cloud cover and dense vegetation canopy to accurately derive elevation terrain 

measurements makes it the ideal form of  

remotely sensed data capture for this country. 

 

1.2 OBJECTIVES AND OUTPUTS 
In addition to the four hydroelectric plants installed, Sierra Leone is in the process of developing 

more potential sites, given the huge water resources it has. Unfortunately, no work has been 

done to develop its hydrological geodatabase and related DEM for easy access by potential 

investors at readily available planning and management levels. In its effort to enhance the 

Hydro Electric Power (HEP) generation and energy for all in Sierra Leone, the United Nations 

Industrial Development Organisation (UNIDO) funded this study to develop a Sierra Leone 

Regional Hydrological Geodatabase, herein after proposed to be known as the “Sierra Leone 

Watershed Information System (SiLWIS)”. 

 

 This study is therefore generally aimed at developing a comprehensive GIS-DEM database 
for the hydrological network of Sierra Leone. 

 The achievement of this general aim will require the following specific objectives: 

o Creating specialised Feature Datasets  

o Creating relevant related  Feature Classes 

o Creating a Geodatabase to house these features. This will eventually form the intended 
comprehensive hydrological view of the country that can be used for the identification 
of hydrological resource potential to generate hydro-electricity. 
 

 The main output from this work will include a developed Sierra Leone Regional Hydrological 
Network Geodatabase and comprehensive report on the database structure. This 
geodatabase will form the warehouse for importing and storing information on Sierra Leone 

Figure-1: Location of Sierra Leone 



Figure-2: SRTM and ASTER DEMs for Sierra Leone and Surrounding Areas 

hydrology and hydro potentials, and also for developing a Sierra Leone Rainfall-Runoff 
Model in the future. 

 

1.3 DATA ACQUISITION AND SELECTION METHODS 

1.3.1 Desktop Study 
A detailed desktop study was carried out to capture and review existing data/information/map 

on the general hydrology of Sierra Leone. A desk review of reports on the technical assessment 

of the potential of the identified sites was done.   

Given the available existing information, it became clear that only the twelve (12) river basins in 

Sierra Leone have been delineated; and no sub-watersheds delineation to the smallest unit has 

been done. It was also observed from the desktop study that while most hydrology maps show 

the eighteen (18) major rivers, most of the areas in Sierra Leone lack river tributary networks, 

which necessitated the need to use a DEM for proper and detailed delineation of streamlines 

and sub-watersheds.  Finally, the Sierra Leone Hydrology literature completely lack the 

existence of a hydrological geodatabase to which hydrology and related data on Sierra Leone 

can be imported as and when new data become available in the future. 

1.3.2 Data Acquisition 
Hydrological modeling has become an integral component of effective Hydro Electric Power 
(HEP) generation planning. An essential requirement for this process is the Digital Elevation 
Model (DEM) (Djokic, 2000). A DEM is an integral part of the process of deriving drainage 
streamlines for the purpose of hydrological modeling. DEMs are used in water resource 
information projects to identify drainage features such as ridges, valley bottoms, channel 
networks, and surface drainage patterns, and to quantify sub-catchment and channel 
properties such as size, length, and slope (Djokic, 2000). A high-quality DEM is therefore an 
essential component of streamline delineation for this study.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



In the process of selecting a suitable DEM data, geographic location and topographical 

characteristics of the area being modeled must be taken into consideration, with different 

datasets working better for different scenarios. Noting the availability of high quality DEM data 

for Sierra Leone, an assessment of the suitability of such data captured and released by two 

different remote sensing satellite sensor systems was made, namely: the Shuttle Radar 

Topography Mission (SRTM) and Advanced Spaceborne Thermal Emission and Reflection 

Radiometer (ASTER). These data will make the development of national watershed information 

systems possible.    

Both the ASTER and SRTM Dem data tiles were obtained from a mission conducted by the U.S. 

National Aeronautics and Space Administration (NASA) for a decision to be made on which 

dataset to utilise for this purpose (Figure-2). The SRTM data was obtained at 90-m resolution 

through the CGIAR Consortium for Spatial Information http://srtm.csi.cgair.org and the ASTER 

data from the NASA Jet Propulsion Laboratory (http://asterweb.jpl.nasa.gov/gdem.asp) at 30-m 

resolution (3-arc-second) with an absolute vertical height accuracy of 16 m. 

 

A control river-network dataset for Sierra Leone was also generated through manually heads-up 

digitising of verified 1:50,000 scanned topographic base maps of Sierra Leone.  It was also an 

essential requirement to compare streamlines derived from the DEM datasets to the 

hydrological dataset manually digitised from the topographic base map of Sierra Leone. 

1.3.3 Data Selection Method 
As seen in Figure-2, both the SRTM and ASTER datasets are visually similar and have similar 

elevation feature data ranges, which makes it impossible to visually decide and select a 

preferred DEM dataset. 

 

To justifiably select which DEM dataset to utilise for this purpose, ArcHydro was used to 

generate and delineate vector streamlines and flow direction and accumulation grids to 

delineate drainage lines from both the ASTER and SRTM DEMs, based on different trial-and-

error threshold values. To determine which DEM streamlines more represent those present in 

the control dataset, streamlines from the control digitised river dataset were loaded alongside 

those generated from the ASTER and SRTM dataset. Qualitatively, it was observed that while 

the ASTER-derived streamlines show greater sinuosity which is reflective of its finer (higher) 

resolution (30-metre), the SRTM streamlines apparently follow the control data streamline 

more closely across Sierra Leone.   

 

Both DEM datasets have individual advantages and disadvantages depending on the 

geographical nature and location of the study area as well as the purpose of study. For regions 

such as Sierra Leone, with humid climatic conditions and dense vegetative canopy cover, the 

http://srtm.csi.cgair.org/
http://asterweb.jpl.nasa.gov/gdem.asp


available SAR datasets: SRTM and ASTER represent the most comprehensive datasets for 

western Africa. Although generally,  large cell size rasters such as SRTM (90-m resolution) 

cannot adequately represent the precise location of spatial features, thus increasing the chance 

of having mixed features such as forest, pasture, and water in a cell, which can be minimised by 

using the smaller cell-size raster such as for ASTER (30-m resolution), for the specific purpose of 

automatically delineating major stream networks in Sierra Leone, SRTM proves to be 

significantly more effective than ASTER, and was therefore selected as the preferred DEM 

dataset for this work. 

 

The choice of SRTM DEM for this work is further supported from the comparative study of the 

“Suitability of ASTER and SRTM DEMs for Hydrological Modelling in three Pilot Areas in Sierra 

Leone (Jeffrey. I, Charbonneau. S, and Parisien. A, 2009).  The three selected areas are 

geographically diverse  to enable a robust comparative analysis of the ASTER and SRTM 

capabilities for Sierra Leone. Their study established that the ASTER elevation dataset produced 

a more significantly greater amount of T-tests distance error than the SRTM elevation datasets 

when compared to the manually digitised streamlines in Sierra Leone. This is because the SRTM 

dataset has a slightly higher vertical accuracy, which overrules its lower ground resolution; and 

for the purpose of hydrological modelling, vertical accuracy is highly significant and an essential 

requirement for acquiring accurate elevation measurements. Finally, flow path direction is a 

function of elevation gradients; and therefore the more accurate the elevation values are, the 

more likely accurate streams will be generated and delineated. On the other hand, ground 

resolution would have a greater effect on the overall sinuosity and shape of streamlines as 

produced by the ASTER datasets rather than the actual location at which they exist. 

1.4 DATA PREPARATION AND ANALYSIS 

1.4.1 Data Preparation 
Since the SRTM DEM dataset (Figure-2) cover other areas that are not of interest to the study 
area (Sierra Leone), the Sierra Leone DEM-covered area was demarcated first using ArcGIS 
functionality.  Also, since most DEM datasets are processed and stored in Geographic 
Coordinate System (GCS), the Sierra Leone national boundary shapefile in GCS was used to 
mask the SRTM DEM-covered area in Sierra Leone.  
 
The demarcated Sierra Leone ASTER DEM-covered area and the control river-network of Sierra 
Leone were then projected to WGS 1984 Zone 28N Geodetic System. 
 
1.4.2 Watershed Delineation from the SRTM DEM Dataset 
ArcHydro was used to delineate vector streamlines from the SRTM DEM. Firstly, terrain 

preprocessing steps were taken to ensure all sinks were filled in both datasets to a fill threshold 

(DEM Z-unit) of 10. A Flow Direction grid was produced and then used to generate a Flow 

Accumulation grid to delineate drainage lines. From here, streams were defined using a 



threshold value of 500 (default value was 21307.79). This value was chosen through a series of 

trial-and-error iterations of qualitatively analyzing the streamlines derived from the elevation 

dataset at different stream thresholds, noting that the higher the threshold value, the less 

dense the stream network  and fewer internal sub-watersheds that will be generated. It is 

observed that the streamlines generated matched the streamlines in the control river-network 

dataset. Streamlines were then defined from these delineated stream components, segmented 

into cohesive streamlines, and converted from raster to vector for the purpose of further 

analyses. The Streamlines (Atlantic Blue) derived from the SRTM elevation datasets using 

ArcHydro were compared to a hydrological streamline dataset (Ultra Blue colour) manually 

digitized from a series of verified scanned base maps of Sierra Leone. Figure-3 clearly 

demonstrates the congruent spatial relationship between the vector streamlines and their 

parent SRTM DEM.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Digitised main Sierra Leone River Basins (Appendix-D) also show a perfect spatial congruence 

when overlain with the digitised and SRTM-derived streamline datasets (Figure-4), which 

further justifies the preferred selection of SRTM DEM dataset for this work.  

Figure-3: Comparative analysis of the parent SRTM-DEM, manually digitised 
streamlines, (Ultra Blue), and SRTM-derived stream dataset (Atlantic Blue) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure-4: Comparative analysis of manually digitised streamlines (Ultra Blue), digitised main Sierra Leone 
River Basins and SRTM-derived Stream Dataset (Cretean Blue) 



1.4.3 Sierra Leone Watershed Information System (SiLWIS) Geodatabase Development 
Noting that a Geodatabase is a warehouse of geographic datasets of various types used for 

representing features, images, tables and other data types, the current SiLWIS Geodatabase 

comprises Feature Datasets, Feature Classes, and Raster Datasets (DEM). SiLWIS is so designed 

that other feature datasets, feature classes, images, and tables can be imported into it in 

future. The components of the SiLWIS Geodatabase structure are illustrated in Figure-5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In his report, Tarawalli (2012) established that based on careful assessment of the feasibility 

studies conducted by Lahmeyer (1996) and HydroChina Corporation (2012), the current 

estimated hydropower potential along the Sewa, Little Scarcies and Rokel or Seli rivers are 356 

MW, 383 MW and 554 MW respectively. He further established that based by good scientific 

reasoning, the base line estimation of the total hydropower potentials of the major rivers in 

Sierra Leone is in Appendix-B. These data have been imported into the Sierra Leone Watershed 

Information System (SiLWIS) Geodatabase. 

 

Figure-5: Simplified Sierra Leone Watershed Information System (SiLWIS) Geodatabase File Structure 

ArcGIS 9.3 (or higher) 
Map Document 



1.5 MAIN OUTPUTS 

The main outputs of this study include the following in maps PDF File formats:  

1. Appendix-C:  General Base Map of Sierra Leone  

2. Appendix-D:  General Hydrology Map of Sierra  

3. Regional Hydro Potential Maps of Sierra Leone 

a. Appendix-E:  Eastern Region Water Resources Hydro Potential Map 

b. Appendix-F:  Northern Region Water Resources Hydro Potential Map 

c. Appendix-G:  Southern Region Water Resources Hydro Potential Map 

d. Appendix-H:  Western Region Water Resources and Hydro Potential Map 

4. Sub-watershed Delineation Maps 

a. Appendix-I:  Eastern Region Sub-watersheds 

b. Appendix-J:  Northern Region  Sub-watersheds 

c. Appendix-K:  Southern Region Sub-watersheds 

d. Appendix-L:  Western Region Sub-watersheds 

 

1.6 MAIN RECOMMENDATIONS 

The following recommendations are based on the initial intensions of this study and the 

outputs achieved: 

 It was an intended objective of this work to integrate both the Area-Based (to divide the river 

basins into a series of sub-watersheds, one for each stream section and Point-Based (used to 

derive a watershed for each select point of interest, which may include gauge stations such 

as rain-gauge and stream-gauge) methods for watershed delineation. While the Area-Based 

method was accomplished in this study, the Point-Based techniques could not be achieved 

because there are no hydrological gauge stations. It is therefore recommended to install 

gauge stations along the main river networks so that the Point-Based method can be 

implemented in the future. 

 The hydro potential data obtained from a report by Tarawalli (2012) were for the entire 

stretch of each main river system. In view of the fact that rivers traverse many district with 

different terrains, the volume, velocity and hence hydro potential of a river cannot be the 



same for its entire length. While these values were only as a demonstration of further 

updating the Geodatabase, it hereby recommended that detailed hydro potential 

computations at specific locations (GPS-determined) be done along all the main rivers in 

Sierra Leone 
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APPENDIX-A 

 

River Basin Watershed Total Length (km) Area (km2) 
Scarcies 

Basin 
Great Scarcies River 160 3115 

Little Scarcies River 280 13000 

Rokel 
Basin 

Rokel/Seli River 380 10620 

Western Area Coastal Streams 
and Creeks 

120 6969 

Jong-Pampana 
Basin 

Jong-Pampana River 300 7511 

Sewa  
Basin 

Sewa River 430 14140 

Wanje River 200 4510 

Table-2: Estimated Area Watersheds in Sierra Leone 
 (Sources: SAWACO, 2012 - WMO Guide to Hydrological Practices, Vol.1, 2008; ESCG, 1998) 

http://asterweb.jpl.nasa.gov/gdem.asp
http://www.sciencecep.com/
http://srtm.csi.cgair.org/


Moa 
Basin 

Moa River  320 9220 

Mano River 180 2530 

 
APPENDIX-B 

 

No RIVER HYDRO POTENTIAL (MW) 

1 Bagbe  200  

2 Bafi 200  

3 Gbangbaia 200  

4 Great Scarcies 200  

5 Jong orTaia 200  

6 Little Scarcies 400  

7 Mabole 200  

8 Makona 200  

9 Mano 200  

10 Meli 200  

11 Moa 400  

12 Mongo 200  

13 Moro 200  

14 Pampana (or Seden) 300  

15 Ribbi (Songo Area) 100  

16 Rokel or Seli 700  

17 Sewa 500  

18 Tabe 100  

19 Teye 100  

20 Wanje 200  

 
 

 

Table-1: Estimated Hydro Potentials of Main Rivers in Sierra Leone (Tarawalli, 2012) 
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