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ACRONYMS 

 

 

AGA   - AngloGold Ashanti 

AGORA  - Access to Global Online Research in Agriculture 

ARDEC  - Aquaculture Research and Development Centre 

BOD  - Biochemical Oxygen Demand  

CBFC   - Community Based Cage Fish Culture 

CC  - Climate Change 

CCAA  - Climate Change Adaptation in Africa 

CoCooN   Conflict and Cooperation over Natural Resources 

COD  - Chemical Oxygen Demand 

CP    Crude Protein 

CPUE   Catch Per Unit of Effort 

CSIR   - Council for Scientific and Industrial Research 

CVES   - Continuous Vertical Electrical Sounding 

CWSA  - Community Water and Sanitation Agency 

DEM    Digital Elevation Model 

DO  - Dissolved Oxygen  

DWL   Dynamic Water Level 

EPA   - Environmental Protection Agency 

FC    Faecal Coliform  

FCR   - Food Conversion Ratio 

FSEF   - Food Security and Environment Facility 

GAMA - Greater Accra Metropolitan Assembly 

GFAASS  - Ghana Forum for Agricultural Advisory Services and Support 

GFRAS   Global Forum for Rural Advisory Services 

GMet   - Ghana Meteorological Agency 

GWCL   Ghana Water Company Limited 

GWSSA - Groundwater in Sub-Saharan Africa 

IAB   - Institute of Aquatic Biology 

IESS   - Institute for Environment and Sanitation Studies 

IGF   Internally Generated Funds 

IMC   - Internal Management Committee 

ITD   - Iodide Transport Defect 

IUCN   - International Union for Conservation of Nature 

IVM   - Ivermectin 

IWMI   - International Water Management Institute 

IWRM  - Integrated Water Resources Management 

KNUST - Kwame Nkrumah University of Science and Technology 

MBR   - Monthly Biting Rate 

MDG  - Millennium Development Goal 

MESTI - Ministry of Environment, Science, Technology and Innovation  

MLGRD  - Ministry of Local Government and Rural Development 

MWRWH - Ministry of Water Resources, Works and Housing 

NGGL  - Newmont Gold Ghana Limited 

NHI   - National Heritage Institute 

NSEZ   Northern Savannah Ecological Zone 

OAWSDB  Oyibi Area Water and Sanitation Development Board 
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PAH  - Polycyclic Aromatic Hydrocarbon 

PCR   - Polymerase Chain Reaction 

PFC  - Pioneer Food Cannery 

RLWRDS - Research Library and Water Resources Documentation System 

RO    Reverse Osmosis 

RWH   - Rainwater Harvesting  

SGI  - Shallow Groundwater Irrigation 

SGR   - Specific Growth Rate 

SNAS   - School of Nuclear and Allied Sciences 

SNP  - Single Nucleotide Polymorphisms 

SSA  - Sub-Saharan Africa 

SST   - Sea Surface Temperature 

SWL   Static Water Level 

TC    Total Coliform  

TCBS   - Thiosulphate Citrate Bile Salt Sucrose 

TDS  - Total Dissolved Solids 

THB   - Total Heterotrophic Bacteria 

TSS   Total Suspended Solids 

UNESCO  United Nations Educational, Scientific and Cultural Organization 

VES   - Vertical Electrical Sounding 

VRA   - Volta River Authority 

VRB  - Volta River Basin 

WHO  - World Health Organisation  

WRC   - Water Resources Commission 

WRI   - Water Research Institute 

WRRI   - Water Resources Research Institute 

WSF   - Water Storage Facility 
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EXECUTIVE SUMMARY 

 

This report contains an overview of research and commercialization activities undertaken by the 

Water Research Institute of the Council for Scientific and Industrial Research in 2015. The Water 

Research Institute (WRI) is one of the 13 institutes of the Council for Scientific and Industrial 

Research (CSIR). The overall goal of the CSIR WRI is to conduct research into all aspects of water 

resources (both living and non-living) in order to provide scientific and technical information and 

services as well as strategies for the sustainable development, utilization and management of such 

resources for the socio-economic advancement of the country.  

 

The 2015 Annual Report consists of three (3) chapters namely Introduction, Administration, and 

Research and Development Activities. The report has been compiled based on the research and 

development activities, commercialization of research and development activities through 

consultancy and advisory services, and administrative matters such as staff strength, appointments, 

promotions, as well as national service recruitment during the year 2015. 

 

The Institute undertook a total of 29 research projects during the year. These included: Enhancing 

food security through cage fish culture and water conservation by re-afforestation of reservoirs in 

Northern Ghana which aimed at increasing fish production through cage fish culture with fast 

growing „Akosombo strain‟ of Oreochromis niloticus to ensure food security and alleviate poverty; 

Seaweed biorefinery in Ghana - SeaBioGha which aimed at developing selective enzymatic 

technologies to extract valuable hydrocolloids, carrageenan, alginate and fucoidan from seaweed for 

local, smallscale enterprise and green growth in Ghana; Bacteriological quality of boreholes and tap 

water in selected communities at Oyibi in the Dangme West District which focused on monitoring 

the water supply system in the Oyibi community; Levels of total suspended solids in rivers in the 

southwestern, coastal and volta river systems - implications on water quality and the aquatic 

ecosystem which aimed at determining the state of water quality, pollution and trends, if any, in the 

country; Planning for improved and sustainable cage aquaculture in Lake Volta which focused on 

building capacity in environmental monitoring and assessment and formulate a plan for improved 

and sustainable cage aquaculture on Lake Volta; Volta Lake zonation project which was to identify 

zones in Lake Volta for aquaculture to facilitate its development taking into consideration other user 

rights and the integrity of the environment; Effect of climate change on fish production in the Volta 

Lake which aimed at establishing the effect of seasonal and environmental changes on fish 

production in cage aquaculture; Isolation, identification and molecular diagnosis of pathogens 

associated with diseases of farmed populations of Oreochromis niloticus in Ghana which was 

designed to examine threats to commercial fisheries from various disease pathogens; Assessment of 

the groundwater resources of the Northern Region which assessed the availability, quantity, quality, 

suitability and movement of groundwater resources in the Northern Region of Ghana; Re-optimization 

and re-operation study of the Akosombo and Kpong dams aimed at assessing the impact of climate 

change (CC) and the required adaptation measures in the restoration of the ecosystem functions and 

livelihoods of the communities in the Lower Volta Basin; and ICT tools for the enhancement of 

irrigation efficiency in West Africa which focused on enhancing irrigation practices in West Africa 

in order to optimize water resources management and increase agricultural productivity 

 

A total of 22 Journal papers, 10 technical reports, 2 conference papers and 28 consultancy reports 

were authored by scientists of the Institute in collaboration with scholars worldwide. 
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1.0 INTRODUCTION 

 

 

1.1 Establishment 

The Water Research Institute (WRI) is one of the 13 research institutes of the Council for Scientific 

and Industrial Research (CSIR). It is a public institution established in 1996 by the CSIR Act 521. It 

was created by the merger of the Institute of Aquatic Biology (IAB) and the Water Resources 

Research Institute (WRRI), both of the CSIR, which were created in 1965 and 1982, respectively. 

 

1.2 Vision 

To become a centre of excellence in the provision of scientific research into water and related 

resources for sustainable socio-economic growth 

 

1.3 Mission 

To conduct research into all aspects of water resources (both living and non-living) in order to 

provide scientific and technical information and services as well as strategies for the sustainable 

development, utilization and management of such resources for the socio-economic advancement of 

the country 

 

1.4 Values 

Our core values include dedication to duty, commitment, loyalty to quality assurance and customer 

satisfaction  

 

1.5 Key Objectives 

The key objectives of the Institute are: 

 To generate, develop and transfer appropriate technologies, information and services for 

sustainable development, utilization and management of surface water resources;  

 To generate, process and disseminate information on the availability of groundwater, rate and 

volumes to be abstracted for various uses as well as the reliability and sustainability of its 

recharge; 

 To generate, process and disseminate water and waste water quality information to end users; 

 To enhance public health status through sound environmental management and water pollution 

control strategies; 

 To increase local fish production through participatory research and technology transfer in 

aquaculture and sustainable management strategies in inland and coastal waters of Ghana; and 

 To undertake commercialisation of research and development activities through consultancy and 

advisory services and the provision of water resources information, documentation and technical 

support services. 

 

1.6 Divisions 

The mandate of the Institute is realized through the research and development activities of five (5) 

Technical Divisions and three (3) Non-technical Divisions. The Technical Divisions are:  

 Environmental Biology and Health 

 Environmental Chemistry and Sanitation Engineering  

 Fishery and Aquaculture  

 Groundwater 

 Surface Water 
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The Non-technical Divisions are:  

 Administration 

 Commercialization and Information 

 Finance 

 

1.7 Branches 

 Main office in Accra 

 Branch office at Tamale in the Northern Region 

 Aquaculture Research and Development Centre (ARDEC) at Akosombo in the Eastern Region 

The location of branches of CSIR Water Research Institute in different parts of the country is shown 

in Figure 1.1. 

 

 
Figure 1.1: Location map showing branches of CSIR Water Research Institute 
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An overview of the major activities of the Institute during the year 2015 is herein presented. We shall 

be grateful to receive comments and suggestions on any aspects of our activities or report. The 

contact addresses are: 

 

 

The Director, 

CSIR Water Research Institute, 

P. O. Box AH 38, 

Achimota-Ghana 

 

         or 

The Director, 

CSIR Water Research Institute, 

P. O. Box M 32, 

Accra-Ghana 

 

 

Telephone : (233-302) 775352, 779514, 779515 

Fax  : (233-302) 777170, 761031 

E-mail  : info@csir-water.com; wricidss@yahoo.com 

Website :  www.csir-water.com  

 

mailto:info@csir-water.com
http://www.csir-water.com/
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2.0 ADMINISTRATION DIVISION 

 

 

The Administration Division provided services and support to staff, the Divisions and outstations of 

the Institute to ensure effective and efficient work environment required for the achievement of the 

objectives of the Institute. The Division also implemented policies, regulations and rules of the 

Council and decisions taken at Management meetings to improve upon staff performance. 

 

2.1 Management 

Management Board worked tirelessly with the Internal Management Committee (IMC) to promote 

research activities of the Institute and ensured that the Institute worked within set targets while 

keeping to its vision. The setting up of three (3) Management Board subcommittees namely: Finance, 

Human Resource and Audit Committee; Commercialization Committee; and Research and 

Development Committee also contributed immensely to the Institute‟s quest to commercialize, 

increase internally generated funds (IGF) and improve accountability. Membership of the 

Management Board and the IMC is given in Appendices I and II, respectively.  

 

2.2 Staff Strength 

Staff strength at the end of the year 2015 stood at 246. This was made up of 55 Senior Members, 109 

Senior Staff and 82 Junior Staff. The list of Senior Members and Senior Staff and staff distribution 

are presented in Appendix III. 

 

2.3 Statistics on Human Resource Activities 

The number of appointments, promotions/upgrading, leave without-pay, transfers, retirements, 

termination of appointment, resignation and deaths are shown in Appendix IV. 

 

2.4 Human Resources Development 

Staff members were given the opportunity to acquire the necessary skills and knowledge through 

local and international training for the enhancement of their performance in the Institute and in 

conformity with the policy of CSIR to provide relevant training for staff. The statistics are presented 

in appendix V.  

 

Short-term training programmes attended by some staff of the Institute were: 

 A 3-day certificate training workshop on TEEAL and AGORA train-the-trainer, Nyankpala, 

9 – 11 November 2015 

 Fish Stock Assessment Training Workshop, Cape Coast, 6 – 10 July, 2015 

 Global Forum for Rural Advisory Services (GFRAS,AFAAS) – The new extensionist testing 

of the introductory learning module, Accra, 3 – 7 August 2015 

 Water quality assessment course, The Netherlands, 2 – 20 March 2015 

 

 

2.5 Participation in Scientific Meetings 

A number of research and technical staff participated in workshops, seminars and conferences held at 

the national, regional and international levels during the year. Among them were: 

 Water Africa and West Africa Building and Construction, Accra, 24 – 26 June 2015 

 Addressing Wastewater Challenges with an Africa Bio-Resource, Accra, 20 August 2015 

 Assessing the Impact of Climate Shocks on Farm Performance and Adaptation Responses in 

the Niger basin of Benin, Accra, 9 September 2015 
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 Options for Greening the Concessionary Forestry Business Model in Rural Africa, Accra, 9 

September 2015 

 Royal Society/Leverhulme Africa Project: Cage aquaculture in lake Volta, Ghana, Accra, 19 

November 2015 

 Bentley Conference and Workshop on Water and Sanitation, Accra, 17 – 18 March 2015 

 TEEAL and AGORA Local Workshop, Accra, 23 – 24 November 2015 

 Ghana Science Association - Greater Accra branch seminar, Accra, 25 February 2015 

 Symposium: World Water Day Celebration, Accra, 23 March 2015 

 CSIR Research Staff Association 26
th
 Annual General Meeting, Kasoa, 28 – 30 October 2015 

 A one-day northern regional forum and media interaction, Tamale, 16 November 2015  

 First National Water Weed Control Committee meeting, Accra, 20 February 2015 

 Annual Meeting on Seaweed Biorefinery Project, Kumasi, 18 September 2015 

 Regional RELC Review workshop, Accra, 16 – 17 April 2015 

 Sustainable Cage Aquaculture training workshop,  Accra, 19 November, 2015 

 Multi-Institutional Committee Meeting on Mandatory Results 5 – Deliverable 2 Under the 

EU Project on “Capacity Building in Water Quality Monitoring and Surveillance”, Accra, 18 

March 2015 

 Stakeholder consultation for the development of a minimal information model for a health 

and environment integrated surveillance system, Accra, 20 – 21 January 2015 

 Stakeholder consultation for the development of a minimal information model for a health 

and environment integrated surveillance system, Accra, 5 November 2015 

 Training Workshop on Hydrodynamic and Ecological Modelling of Large Lakes, Accra, June 

2015 

 West and Central Africa regional workshop on environmental management for aquaculture, 

Yaoundé, Cameroon, 5 – 12 December 2015 

 Aquaculture Conference of the European Aquaculture Society, Rotterdam, The Netherlands, 19 

– 23 October 2015 

 Elsevier Aquaculture 2015 Conference, Montpellier, France, 23 – 26 August 2015 

 Ghana Biodiversity Clearing House Mechanism Meeting, Accra, 26 – 27 May 2015 

 Sustainable Cage Aquaculture Training Workshop, Accra, 19 November 2015 

 Three-day first technical working session on the analysis of existing situation in the Northern 

Savannah Ecological Zone (NSEZ), Tamale, 25 – 27 March 2015 

 Two-day technical working session on the development of options for the preparation of SDF 

for the Northern Savannah Ecological Zone (NSEZ), Tamale, 2 – 3 July 2015 

 Technical stakeholder consultation workshop on selected development option, areas 

earmarked for the preparation of structure plans and implementation programme and 

strategies, for the Northern Savannah Ecological Zone (NSEZ), Tamale, 22 September 2015 

 

 

2.6 Membership of Committees and Boards 

Staff continued to serve on various committees and boards such as:  

 African Union Aquaculture Development working group of the African Fisheries Reform 

Mechanism 

 Conflict and Cooperation over Natural Resources (CoCooN) in the Management of Climate 

Change  

 CSIR Human Resource Development Committee 

 CSIR Research Staff Association 

 CSIR-WRI Disciplinary Committee 
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 CSIR-WRI Housing Allocation Management Committee 

 CSIR-WRI Internally Generated Funds (IGF) Committee 

 CSIR WRI Internal Management Committee 

 CSIR-WRI Promotion Screening Committee 

 CSIR-WRI Transport Committee 

 Fisheries Advisory Committee of the Bui Power Authority 

 Ghana Chemical Society 

 Ghana Forum for Agriculture Advisory and Support Services (GFAASS) 

 Ghana National Committee of Intergovernmental Oceanographic Commission  

 Ghana Science Association 

 National Technical Committee on Drinking Water  

 Natural Resources Committee of the Ghana Environmental Protection Agency  

 World Water Day Celebration Committee 

 

 

2.7 Employee Relations  

2.7.1 Long Service Recognition  

The 2015 Long Service Awards and End of Year Party took place on Friday 8
th

 December, 2015. 

Some staff honoured for their contributions to the Institute are shown in Table 2.1. 

 
Table 2.1: Long service recognition in 2015 

Name(s) Years Served 

Dr. Hederick R. Dankwah  33 

Mr. Kenneth K. Opare 37 

Mr. Brimah Yaro  17 

Mr. Annang Reuben  38  

Mr. Alidu Nantogmah  21 

Mr. Issah Yakubu  28 

Mrs. Margaret Azara Sedziafa 22 

 

2.8 National Service and Industrial Attachment 

The Institute supported tertiary institutions towards training of students as part of its corporate social 

responsibility and national capacity building activities. The duration of the training programmes was 

between four (4) and twelve (12) weeks. The details are presented in Appendix VI.  

 

2.9 Staff Publications 

Several journal and conference papers, technical and non-technical reports were produced by staff 

during the reporting year. Most of these reports/papers have been placed at the Institute‟s Library as 

reference materials. The details are given in Appendix VII. 
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3.0 RESEARCH AND DEVELOPMENT ACTIVITIES 

 

 

3.1 ENVIRONMENTAL BIOLOGY AND HEALTH DIVISION  

 

 

Research Scientists of the Environmental Biology and Health Division 

  
  

Dr. Joseph A. Ampofo 

(Chief Research Scientist/ 

Director) 

Dr. Gloria N. D. Addico 

(Senior Research Scientist / 

Head of Division) 

Dr. Mike Osei-Atweneboana 

(Senior Research Scientist) 

   

 

 
  

Dr. Felix Akpabey 

(Research Scientist/ 

OIC-Tamale) 

Mr. George T. Mensah 

(Research Scientist) 

Ms. Victoria Afutu-

Vanderpuye 

(Research Scientist) 

   

  
  

Mr. Mark Osa Akrong 

(Research Scientist) 

Mr. Henry Asmah 

(Research Scientist) 

Mrs. Regina Banu 

(Research Scientist) 

Mr. Gerard Quarcoo 

(Research Scientist) 
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The main objective of the Environmental Biology and Health Division is to enhance public health 

status of Ghanaians through sound environmental management, water pollution control strategies, 

preventive and control strategies for water-borne and other infectious diseases. The Division has 

expertise in the areas of microbiology, parasitology, entomology, aquatic flora and fauna, molecular 

biology and public health. 

 

Activities of the Division include: 

 Water quality monitoring through microbial, algal and macro-invertebrate analyses; 

 Microbiological analyses of drinking water, waste water  and other samples; 

 Identification and management of invasive plants in Ghana; 

 Isolation and production of  entomopathogenic bacteria used in biological control of disease 

vectors; 

 Environmental impact assessment and watershed management; 

 Research into water-related/borne parasitic diseases and other infectious diseases; 

 Research into water-related vectors of diseases of public health importance to develop 

innovative strategies for  control and prevention; 

 Molecular epidemiology studies and understanding the mechanism and genetics of drug 

resistance and the development of DNA based diagnostic tools; 

 Consultancy in the establishment of science and  medical laboratories; and 

 Training of scientists, technologists and students. 

Details of the research and development activities of the Division are presented in the following 

sections.  

 

 

3.1.1 Enhancing Food Security through Cage Fish Culture and Water Conservation by Re-

Afforestation of Reservoirs in Northern Ghana  
(Project Staff: Dr. Felix Akpabey – Research Scientist, Etornyo Agbeko – Research Scientist, Mr. 

Michael Kumi – Research Scientist, Mr. Gerard Quarcoo – Research Scientist, Ms. Millicent Ewurama 

Adu-Boakye – Principal Technical Officer, Mr. Salifu Abdul Latif – Principal Technical Officer, Mr. 

Emmanuel Bekoe – Senior Technical Officer, Ms. Yaa Asabea Agadzi – Senior Technical Officer and Mr. 

Martin Adakpeya - Senior Technical Officer) 

The study was carried out to increase fish production through cage fish culture with fast growing 

„Akosombo strain‟ of Oreochromis niloticus to ensure food security and alleviate poverty. It was 

also aimed at creating green belts through the planting of Cassia sp. for water conservation in the 

Bontanga and Vea reservoirs for sustainable fish production; monitoring reservoirs water quality and 

identify any spatial or temporal variations in water quality over time in relation to cage fish culture to 

ensure reservoirs ecosystem health; and making recommendations in respect of water quality for 

sustainable cage fish culture and fish production in reservoirs in Northern Ghana. 

 

During the reporting period, quarterly water quality monitoring samples were taken from the up, mid 

and down streams of the Bontanga and Vea reservoirs and microbial analysis conducted on the 

collected samples. Bacteriological parameters such as total coliform, faecal coliform, E. coli, 

Salmonella spp and total heterotrophic bacteria were determined. Other activities carried out 

included stocking of 16 cages with Tilapia fingerlings at the various sites, planting of 2,000 Cassia 

seedlings at Bontanga and Vea Reservoirs, harvesting of fish (first batch) from the cages, review and 

assessment meeting with beneficiaries, repair and maintenance of the cages, and restocking of cages 

with fingerlings (second batch).  

 

The study showed that there was no adverse impact of cages fish culture on water quality of the 

reservoirs as the total coliform (TC) and faecal coliform (FC) levels compared to their background 
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values were below the USEPA and WHO recommended permissible levels of 10000 CFU/100ml and 

1000 FC/100ml, respectively, for fresh and wastewater for aquaculture (Table 3.1.1). 

 
Table 3.1.1: Mean results of bacteria parameters in the Bontanga and Vea reservoirs 

 

 

Parameter 

Sampling Sites  

Recommended 

levels 
Bontanga reservoir Vea reservoir 

Back- 

ground 

sample 

1st 

trip 

2nd 

trip 

3rd 

trip 

4th 

trip 

Back-

ground 

sample 

1st 

trip 

2nd 

trip 

3rd 

trip 

4th 

trip 

Total Coliform  

(cfu/100ml) 
141 454 1225.3 212 145 714 1332 1487.3 918 321 10000 

(USEPA, 2012) 

Faecal Coliform  

(cfu/100ml) 
3 9 257 5 45 194 15 243.7 63 25.5 1000 

(WHO, 1989 ) 

E. coli  

(cfu/100ml) 
0 1 129.7 1.3 10 39 10 235.3 19 12.5  

Salmonella spp.  
(cfu/100ml) 

5 62 31 39.
7 

6 50 8 60.3 10 28.5  

Total  

Heterotrophic  

Bacteria (cfu/1ml) 

103 674 587.7 356 876 249 177 10 190 542  

 

General observations indicated that fish yield (199.4 kg) in the Bontanga Reservoir was 52 % lower 

than that (247 kg) reported for the previous year in the first phase of the project in 2014. In contrast, 

gross fish yield (460.8 kg) in the Vea Reservoir was 4.3 times higher in 2015 compared to previous 

yield (86.48 kg) in 2014. Observed differences in fish yield between the two years may be due to fish 

escape from the cages due to storm damage coupled with stealing/poaching and differences in 

survival and stocking rates between the years. In 2015, four (4) out of the sixteen (16) cages did not 

contain fish due to storm damage and stealing. Fish yield in the Bontanga and Vea Reservoirs in the 

present study is equivalent to 1.2 kg/m
3
 and 1.6 kg/m

3
, for the two reservoirs, respectively. The 

generally low fish production at all the sites could be attributed to abnormally high fish mortalities 

which ranged from 81.3 % - 99 % in the Bontanga Reservoir and 76.9 % - 98.3 % in the Vea 

Reservoir. Further, the use of single nets for tilapia grow-out in the cages compared to double nets 

increased the risk of fish escape during storms thereby worsening the low fish recovery from the 

cages. The details of fish stocked, survival and sizes are shown in Tables 3.1.2 and 3.1.3.  
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Table 3.1.2: Number of Nile tilapia (Oreochromis niloticus) stocked, mean body weight, survival and yield in cages 

at Bontanga and Vea reservoirs 

RESERVOIR CAGE 

ID 

NO. OF FISH 

STOCKED 

MEAN BODY 

WEIGHT AT 

HARVEST (g) 

SURVIVAL (%) YIELD (kg) 

BONTANGA: 

 

1.Bontanga yard site 

 

 

 

 

2.Voggu-kushibo site 

 

 

1 
2 

3 

4 

 

1 

2 

3 

4 

 

 

 

6,500 
6,500 

6,500 

2,500 

 

6,500 

6,500 

6,500 

6,500 

 

 

40.7 + 23.2 
57.3 + 27.4 

NA 

131.7 + 40.4 

 

97.0 + 41.8 

97.3 + 58.2 

NA 

NA 

 

 

18.7 
7.0 

NA 

2.2 

 

4.2 

0.8 

NA 

NA 

 

 

54.5 
21.6 

NA 

6.5 

 

22.9 

5.6 

NA 

NA 

VEA: 

 

1.Gowrie site 

 

 

 

 

2.Vea site 

 

 

1 

2 
3 

4 

 

1 

2 

3 

4 

 

 

6,500 

7,500 
6,500 

4,000 

 

7,500 

7,500 

7,500 

7,500 

 

 

108.8 + 82.1 

107.8 + 73.0 
111.1 + 82.8 

169.6 + 86.1 

 

163.7 + 66.5 

132.0 + 50.7 

NA 

114.8 + 47.2 

 

 

 

13.9 

8.1 
23.1 

1.7 

 

4.9 

9.4 

NA 

20.8 

 

 

 

59.4 

60.9 
72.3 

3.2 

 

54.8 

79.0 

NA 

131.4 

1NA= Not applicable; fish escaped from cages due to storm damage and stealing/poaching. 

 

 
Table 3.1.3: Nile tilapia (Oreochromis niloticus) size groups produced in the Bontanga and Vea reservoirs 

RESERVOIR FISH SIZE GROUPS  

SMALL (g) MEDIUM (g) LARGE (g) 

 BONTANGA: 
 

1.Bontanga yard site 

 

2.Voggu-kushibo site 

 
 

12.3 – 30.0 (41.8%)   

 

42.1 (24.7%) 

 

 
 

30.7 – 37.7 (15.1%) 

 

54.3 – 79.6 (57.9%) 

 
 

45.0 – 82.2 (43.1%) 

 

134.6 – 169.8 (10%) 

VEA: 

 

1.Gowrie site 

 

2.Vea site 

 

 

33.1 – 55.0 (44.7%) 

 

NA 

 

 

97.0 – 104.1 (30.4%) 

 

100.0 – 116.7 (56.6%) 

 

 

180.0 – 212.9 (24.9%) 

 

272.7 –277.3(43.4%) 
1NA= Not applicable; fish escaped from cages due to storm damage to cage net and stealing/poaching. 
2No. of fish used to determine grade of fish ranged from 19 – 430 depending on number of fish in cage. 

 

It was concluded from the study that the two reservoirs had the potential of cage aquaculture to 

improve fish production. However, it was recommended that the chronically low fish survival (< 20 

%) need to be addressed through fine-tuning of management practices if commercial cage fish 

farming would be adopted by participants in the project communities for improved income 

generation and diversification of livelihoods for sustainable rural development in the Northern 

Regions.  
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3.1.2 Water Quality Studies in Relation to Cage Fish Culture in Nandomguo, Kokoligu, 

Baleofiri and Yeliyiri Reservoirs in Upper West Region 
(Project Staff: Mr. Michael Kumi – Research Scientist, Mr. Gerard Quarcoo – Research Scientist, Mr. 

Etornyo Agbeko – Research Scientist, Ms. Millicent Ewurama Adu-Boakye – Principal Technical Officer, 

Mr. Salifu Abdul Latif – Principal Technical Officer and Mr. Emmanuel Bekoe – Senior Technical 

Officer) 

The study was aimed at monitoring the physical, chemical and biological water quality parameters 

that influence fish production; identifying the sources of pollutants that are hazardous to fish 

production in the Nandomguo, Kokoligu, Baleofiri and Yeliyiri reservoirs; and making 

recommendation to control the pollution of the reservoirs to ensure sustainable and profitable cage 

fish production. 

 

During the reporting year, quarterly water quality monitoring samples were taken from the up, mid 

and down streams of the Nandomguo, Kokoligu, Yeliyiri and Baleofiri reservoirs. Microbial analysis 

was carried out on parameters such as total coliform, faecal coliform, E. coli, Salmonella spp and 

total heterotrophic bacteria. Physico-chemical analysis was also conducted on parameters such as 

pH, temperature, electrical conductivity, dissolved oxygen (DO), ions and nutrients.  

 

Generally, the study showed that the bacterial levels compared to their background values were 

below the USEPA and WHO permissible levels of 10000 CFU/100ml and 1000 FC/100ml, 

respectively, for fresh and wastewater quality for aquaculture (Figure 3.1.1). Hence, the water quality 

of the reservoirs was suitable for fish production. Results from the physico-chemical analysis showed 

that pH ranged from 6.57 to 8.70 pH units, temperature ranged from 27.1 to 34.2 
0
C, electrical 

conductivity ranged from 41.26 to 333.0 S/cm, total dissolved solid (TDS) ranged from 25.07 to 

206.0 mg/L, dissolved oxygen (DO) ranged from 2.0 to 9.0 mg/L, calcium ranged from 2.4 to 20.8 

mg/L while magnesium ranged from 1 to 19.4 mg/L. This implied that the cage culture activities 

were not impacting negatively on the reservoirs.  
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*All the values in the graphs are in cfu/100ml unless specified 

 
Figure 3.1.1: Variations in levels of observed bacteria in the reservoirs 
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3.1.3 Seaweed Biorefinery in Ghana - SeaBioGha 
(Project Staff: Dr Gloria Addico – Senior Research Scientist, Mr. K. A. A. degraft Johnson, Mr. Anthony 

Adu Gyamfi, Mr. Mark Akrong – Research Scientist) 

Seaweeds constitute a source of non-phytoplankton production; provide energy for associated 

grazers and contribute remarkably to the benthic detritus food chains. They have economic value 

which lies on their utilization as food, cosmetics, pharmaceutical industries and medicine. Seaweeds 

are rich in polysaccharides and glucose that can be used for bioethanol production and in microbial 

fuel cells for bioelectricity production. They also possess anti-cancer and immune-modulatory 

effects. It was this background that the study was undertaken to establish relevant technology, 

develop local know-how and new business opportunities for seaweed cultivation along Ghana‟s 540 

km of coastline and processing of seaweed products in Ghana. It was aimed at developing selective 

enzymatic technologies to extract valuable hydrocolloids, carrageenan, alginate and fucoidan from 

seaweed for local, small scale enterprise and green growth in Ghana. The specific objectives 

included: 

 development of offshore seaweed farming in Ghana; 

 development of local enzyme production and bio-catalytic extraction technologies for 

sustainable extraction of target hydrocolloids; 

 sustainability assessment; and 

 local training and entrepreneurship development for seaweed farming and seaweed 

processing business opportunities in Ghana. 

 

In the reporting year, twenty locations in the Greater Accra, Central and Western Regions of Ghana 

were visited and eight (8) locations were selected as possible seaweeds cultivation sites. The selected 

sites included Butre, Miemia, Egyambra, Princess Town in the Western Region and Apam in the 

Central Region. Seaweed samples such as Sargassum vulgare, Sargassum invader, Hypnea, 

Hydropuntia dentata, Padina durvillaie, Padina antillarum syn Padina tetrastomatica, Centroceras 

clavulatum, Laurencia majuscula were collected quarterly from the selected sites, sorted and washed 

(Figure 3.1.2). They were then shipped to Denmark for characterization. At the end of the reporting 

year, Hypnea musciformis was completely characterized with respect to its DNA Bar-Coding, 

nutritional and toxicological analysis as shown in Tables 3.1.4 and 3.1.5. The study showed the 

usefulness of DNA Bar-Coding notably LSU, COI and UPA for the identification of red seaweeds at 

the species level. It was concluded from the study that the nutrients in the seawater and H. 

musciformis collected along the coast of Ghana varied. Nevertheless, variations due to spatial 

differences did not alter the molecular make-up of H. musciformis. This suggested that carrageenan-

containing H. musciformis could grow and be harvested for commercial exploitation throughout the 

Ghanaian coast.  

 

a  b  

Figure 3.1.2: Collection (a), sorting and washing (b) of seaweeds in Ghana 
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Table 3.1.4: Toxicological analysis of Hypnea musciformis 

 
 

Table 3.1.5: Nutritional Content of Hypnea musciformis 

 
 

 

3.1.4 Bacteriological Quality of Boreholes and Tap Water in Selected Communities at Oyibi 

in the Dangme West District 
(Project Staff: Mr. Mark Osa Akrong – Research Scientist, Mrs. Regina Banu – Research Scientist, Mr. 

Mohammed Bello – Technician, Ms. Hawa Ahmed – Technician, Mr. Borbor Selorm – Technician and 

Ms. Lady Adomako Frimpong – Technician) 

One risk to human health associated with water stems from the presence of disease-causing micro-

organisms. Monitoring for the presence of pathogenic bacteria is an essential component of any 

water quality assessment. It was against this background that the study was undertaken to monitor 

the water supply system in the Oyibi community. The objective of the study was to assess the quality 

and suitability of water from boreholes and standpipes in the Oyibi locality for potable use. 
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During the reporting period, seven (7) water samples were taken from four (4) boreholes located at 

Old Saasabi, Akono, Kpone Saduase, and Malejor; a tap located at Malejor; water supply from 

Ghana Water Company Limited (GWCL) before entering into the Oyibi Area Water and Sanitation 

(OAWS) water supply line; and a reservoir located on the Oyibi Area Water and Sanitation 

Development Board (OAWSDB) compound. The collected samples were analysed bacteriologically 

for parameter such as total coliform, faecal coliform E. coli and total heterotrophic bacteria. 

 

The study indicated that the water samples conformed to the Ghana Standards GS 175-1 of zero total 

coliform, faecal coliform and E.coli counts per 100 ml of water tested. Furthermore, the total 

heterotrophic bacteria (THB) counts recorded in all the seven water samples ranged from <1 to 16 

cfu/1 ml which was below the Ghana Standards (GS) 175-1 (2013) level of 500 cfu/1ml (Table 

3.1.6).  

 

It was concluded from the study that all water sampled were bacteriologically safe as drinking water. 

This implied that disinfection and maintenance of reservoir had been effective and efficient. It was 

recommended that constant flow of water in the pipelines be maintained to reduce the introduction of 

bacterial contaminants into the distribution system. In addition, regular monitoring of water quality 

should be maintained to avoid any risks to public health.  

 
Table 3.1.6: Results of bacteriological analysis of water samples from Oyibi community 

Sample Identification Total Coliform/100 ml Faecal Coliform/100 ml E. coli/100 ml THB/1 ml 

Reservoir 0 0 0 2 

Kpone Saduase Borehole 0 0 0 8 

GWCL (Before entering 

OAWS line) 

0 0 0 <1 

Borehole (Old Saasabi) 0 0 0 2 

Akono Borehole 0 0 0 13 

Malejor Borehole 0 0 0 16 

Malejor Tap 0 0 0 3 

Ghana Standard GS 175-1 0 0 0 500 

WHO Guidelines 0 0 0 - 

 

 

3.1.5 Establishing Possible Sources of Cholera and Control Strategies 
(Project Staff: Mrs. Regina Banu – Research Scientist, Mr. Mark O. Akrong – Research Scientist, Dr. 

Joseph Ampofo – Chief Research Scientist, Dr. Mike Osei-Atweneboana – Senior Research Scientist and 

Mr. Serlorm Borbor – Technician)  

Cholera outbreaks have become frequent in Ghana. The study was therefore initiated to identify 

sources of the Vibro sp., quantify prevalence rates and suggest possible control strategies. In the 

reporting year, hospital records from the La General hospital were studied to select various 

communities in Osu, Labadi and Teshie that had cholera incidence during the 2014 outbreak. These 

communities were visited for sampling (Figure 3.1.3). A total of 294 samples were collected and 

these comprised 106 stored water , 28 plate rinse, 22 drain , 6 hand rinse, 6 fufu churning water ( 

FCW), 1 borehole, 26 cooked fished, 18 cooked food (waakye, fried yam, garifoto and spaghetti), 12 

„gravy‟ (stew), 25 fresh mashed pepper and tomatoes/shito and 23 vegetable samples. The samples 

were analysed for total coliform, E.coli, Salmonella spp, and Vibro spp.  

 

Preliminary results of presumptive analysis showed that counts of Vibro species ranged from 0 - 10
5,  

0 - 10
6
, 10

5 
- 10

9
, 0 - 10

5
, 0 - 10

5
,0, 0 - 10

5
, 0 - 10

4
, 0 - 10

5
 and 0 - 10

5
 cfu/ml, respectively, for the 

afore-mentioned samples. Counts for Salmonella species ranged from 0 - 10
5
, 10

4 
- 10

6
, 10

6
 - 10

9
,10

1 

- 10
5
, 10

3 
- 10

6 
, 0 ,0 - 10

4 
, 0 - 10

6
, 0 - 10

6 
 and 10

4 
- 10

6
 cfu/ml, respectively, for the afore-mentioned 
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samples. In general, drain samples had the highest Vibro spp. counts which were within the infection 

dose (10
6 

- 10
9
). Stored water, plate rinse, drain, hand rinse, FCW, cooked food, stew and vegetable 

samples had values above the infection dose of 10
5
 – 10

6
 for Salmonella spp. Infection levels of 

some of the samples analyzed fell below the stipulated infectious dose. However, an individual may 

succumb to infection depending on his/her immune status. It was therefore recommended that good 

personal hygiene and adequate processing of food and water are essential to our health. In addition, 

steps must be taken to keep drains cleaned regularly.  

 

 
Figure 3.1.3: Sampling from an open drain at Teshie 

 

 

3.1.6 Comparing Macroinvertebrate Assemblages and water quality in the Sakumo I and II 

Ramsar Sites in Ghana 
(Project Staff: Mr. Martin H. Asmah – Research Scientist, Mr. Solomon Owiredu – Research Scientist, 

Mrs. Saada Mohammed – Research Scientist, Dr. Ruby Asmah – Senior Research Scientist, Dr. Ebenezer 

Ansa – Research Scientist, Dr. Gloria Addico – Senior Research Scientist, Mrs. Rhoda Lims Sakyi– 

Research Scientist, Mr. Godwin Amegbe – Technician) 

The study was undertaken to assess the current diversity and abundance of aquatic invertebrates in 

the Sakumo I and II Ramsar sites. It was also aimed at investigating the quality of the waters in the 

Ramsar sites using physical and chemical pollution indicators, and determine the response of 

invertebrates to changes in physico-chemical parameters.  

 

During the reporting year, macroinvertebrates were sampled from the Sakumo I Lagoon and 

analysed in the laboratory. Preliminary results from the Sakumo I Lagoon indicated that species 

diversity was generally low (Table 3.1.7). The estuarine portion of the lagoon was dominated mostly 

by crustaceans which were mostly filter feeders (Table 3.1.8). The varying hydrochemical conditions 

resulting from the mixing of freshwater and sea water resulted in a relatively low number of species 

that could survive in the middle portion of the lagoon. Species in the middle portion were mostly 

marine worms that could tolerate the saline conditions (Table 3.1.9). The freshwater portion of the 

lagoon was dominated by Chironomids. The species identified were typical of polluted waters (Table 

3.1.10). This could be due to the use of the immediate catchment of the lagoon as garbage disposal 

site and untreated domestic effluent that drained into the lagoon.  
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Table 3.1.7: Richness and diversity indices of invertebrates in the Sakumo I Lagoon 

 Shannon Simpson Richness 

Estuary 1.87 0.803 9 

Middle Reaches 0.943 0.493 4 

Freshwater 1.92 0.833 8 

 
Table 3.1.8: Abundance of macrobenthic fauna in the estuarine portion of the Sakumo I Lagoon 

Benthic fauna Sample 1 Sample 2 Sample 3 

Mysida sp. 2 3 0 

Gammarus sp. 5 6 4 

Ostracoda 2 1 1 

Pelecypoda 1 3 2 

Unionoidea 1 0 1 

Afroeubria sp. 1 0 0 

Pachymelaniabryonesis 1 1 0 

Tympanotonusfuscaus 0 1 0 

 
Table 3.1.9: Abundance of macrobenthic fauna in the middle portion of the Sakumo I Lagoon 

Benthic fauna Sample 1 Sample 2 Sample 3 

Nemertea 8 12 6 

Lumbrineridae 2 1 1 

Spionidae 0 2 0 

 
Table 3.1.10: Abundance of macrobenthic fauna in the freshwater portion of the Sakumo I Lagoon 

Benthic fauna Sample 1 Sample 2 Sample 3 

ChironominiCC50 2 1 1 

ChironominiCC52 1 1 0 

TanypodinaeCTP2 0 1 0 

TanypodinaeCTP4 1 1 0 

Lumbrineridae 2 1 1 

Spionidae 1 1 1 

Nemertea 3 4 1 
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3.2 ENVIRONMENTAL CHEMISTRY AND SANITATION ENGINEERING DIVISION  

 

 

Research Scientists of the Environmental Chemistry and Sanitation Engineering Division 

   
Dr. Osmund D. Ansa-Asare 

(Chief Research Scientist / 

Deputy Director) 

Dr. Isaac O. A. Hodgson 

(Chief Research Scientist / 

Head of Division) 

Dr. Kwadwo A. Asante 

(Senior Research Scientist) 

   

   
Mr. Anthony Y. Karikari 

(Senior Research Scientist) 

Mr. Collins Tay 

(Senior Research Scientist) 

Ms. Saada Mohammed 

(Research Scientist) 

   

   

Mr. Humphrey F. Darko 

(Research Scientist) 

Mr. Michael Kumi 

(Research Scientist) 

Mr. Samuel Obiri 

(Research Scientist) 

 

 

The long-term objective of the Environmental Chemistry and Sanitation Engineering Division is to 

generate, process and disseminate water and wastewater quality information to end-users. Specific 

objectives are to: 
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 perform quality and quantity assessments of industrial, agricultural and domestic discharges 

in both urban and rural areas and identify their impact on aquatic ecosystems; 

 collect, process and disseminate comprehensive high quality and reliable environmental data 

on surface and groundwater with regard to their chemical constituents; and 

 monitor pollution in coastal waters and lagoons in Ghana. 

 

Currently, the major research programmes of the Division are: 

 Water quality monitoring; 

 Industrial wastewater studies; 

 Environmental impact studies; and 

 Development of strategies for water pollution control. 

The following sections describe the research and development activities of the reporting year.  

 

 

3.2.1 Water Quality Assessment of Anakwari River and Seawater at Aboadze in Western 

Region of Ghana 
(Project Staff: Mr. Michael Kumi – Research Scientist, Mr. Daniel Kwaku Amoah – Senior Technical 

Officer and Mr. Lawrence Yawson – Technical Officer) 

Rotan Power Limited intended to build a power station at Aboadze near Anakwari tributary and the 

sea in the Shama District of the Western Region. Hence, the purpose of the study was to collect 

water quality data, prior to the Rotan power plant installation, that could be utilized to assess changes 

to the environmental condition and evaluate the compliance of Rotan power plant during the 

construction and operational phase. 

 

During the reporting year, triplicate seawater samples near the project site were collected from 9 

locations at 1 m from seabed, mid-depth and 1 m below the water surface when there was no major 

observed activity onsite. Temperature, pH, electrical conductivity and turbidity were measured in 

situ with WAGTECH Maji Multi parameter (WAG-WE5800) equipment. Samples were taken from 

selected sampling points (SP) for physico-chemical, metals and microbial analyses (Figure 3.2.1). 

Standard methods for the examination of water and wastewater were used in the analyses of physico-

chemical and metal samples while membrane filtration method was used for the analysis of total 

coliform, faecal coliform and E. coli.  

 

 
Figure 3.2.1: Seawater sampling locations at Aboadze thermal plant 
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At the end of the study, pH ranged from 7.37 to 7.67 pH units. The electrical conductivity for the sea 

water samples ranged from 54400 to 55700 S/cm with a mean of 55070.37 S/cm while that of the 

Anakwari Lagoon ranged from 17180 to 20700 S/cm. Total dissolved solid (TDS) for sea water 

samples ranged from 32640 to 33420 mg/L with a mean of 33042 mg/L while that of the Anakwari 

Lagoon ranged from 10308 to 12420 mg/L. Copper level ranged from zero (0) to 0.062 mg/L with 

the highest level recorded at the middle of sampling point 9. The total coliform (TC) count ranged 

from 29
 
to 45 cfu/100ml for seawater and 372 to 656 cfu/100ml for Anakwari Lagoon. The highest 

coliform count was recorded at the downstream of the Anakwari Lagoon (Figure 3.2.2). The 

microbial counts for E. coli, total coliform and faecal coliform for the seawater are shown in Figures 

3.2.3, 3.2.4 and 3.2.5, respectively. It was recommended that the water quality near the plant site and 

the seabed and estuary sediment quality be monitored regularly to help make an informed decision 

on the environmental impact of the project. 

 

  
Figure 3.2.2: Microbial Load of the Anakwari estuary 

in Aboadze thermal plant 

Figure 3.2.3: E. coli counts of the seawater at Aboadze 

 

  
Figure 3.2.4: Total coliform counts of the seawater Figure 3.2.5: Faecal coliform counts of the seawater at 

Aboadze 

 

 

3.2.2 Suitability of the Nima Creek for Urban Agriculture 
(Project Staff: Ms. Mohammed Saada – Research Scientist, Dr. Isaac Hodgson – Chief Research Scientist, 

Serapis Aseidu Appiah – Technician and Lawrence Yawson – Technician) 

The study was undertaken to assess the quality of the Nima Creek and determine its suitability for 

urban agriculture. The specific objectives were to determine the physico-chemical parameters of the 

creek; determine the heavy metal levels in the water, water sediment and irrigated soil; and 

determine the pesticide residue levels in the water, soil and the vegetables. 
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Activities undertaken in the year involved monthly sampling of water from the Nima Creek from six 

selected sites (NC1 to NC6) from January to December 2015, and laboratory and data analysis for 

physico-chemical parameters such as conductivity, pH, turbidity, total dissolved and suspended 

solids; organic matter such as biochemical oxygen demand (BOD) and chemical oxygen demand 

(COD); nutrients such as ammonia, nitrate and phosphate; heavy metals such as lead (Pb), zinc (Zn), 

cadmium (Cd), iron (Fe) and cobalt (Co); major ions such as sulphate, sodium, calcium and chloride; 

and total and faecal coliforms. 

 

The study indicated that the Nima Creek was polluted with high levels of total suspended solids 

(169- 401 mg/L), turbidity (139-375 NTU), conductivity (1055-1409 µS/cm), BOD (32.6-54.5 mg/L) 

and ammonia (20.3-29.7 mg/L). The heavy metals values were generally low (Table 3.2.1). The high 

levels of total suspended solids (TSS) and BOD could be due to the indiscriminate defecation and 

dumping of solid waste along the banks of the Creek and runoff containing solid waste and faecal 

matter from the surroundings washed into the Nima Creek. The high levels of total suspended solids 

could create septic conditions which could cause foul smell of the water. The high conductivity 

levels of the water may affect the water balance which could lead to the shrinking and death of 

aquatic organisms. The high turbidity levels of the water could modify the natural environment of the 

aquatic organisms and thus affect their feeding patterns. The high levels of ammonia could 

negatively impact on the water by increasing the growth of aquatic plants. Calcium levels were 

slightly high while sodium and sulphate levels were generally within limits. The sodium adsorption 

ratio (SAR) of the water was determined to range from 5.73 to 8.14 units which was satisfactory 

compared to the recommended value of 3 to 9 units. Hence, there would be no infiltration problems 

when the water is used for irrigation. 

 
Table 3.2.1: Water quality of the Nima Creek 

Parameters NC 1 NC 2 NC 3  NC 4 NC 5 NC 6 GRWC 

Conductivity (µS/cm) 1409 1055 1066 1120 1121 1161 0-70 

Turbidity (NTU) 139 280 375 161 294 182 0-1 

Total suspended solids 

(mg/L)) 169 340 394 401 370 251 0-450 

Total Dissolved solids 

(mg/L) 648 613 632 667 668 704 - 

Biological Oxygen 

Demand (mg/L) 33.0 41.0 54.1 54.5 37.9 32.6 - 

Oil and Grease (mg/L) 2.2 2.4 1.6 2.1 1.6 2.1 - 

Sodium (mg/L) 32.9 29.1 21.6 28.6 25.4 24.5 0-100 

Calcium ( mg/L) 33.4 32.6 36.0 36.7 36.4 39.4 0-32 

Iron (mg/L) 1.19 1.15 0.908 0.564 0.489 0.622 0-.01 

Ammonia (mg/L) 23.2 28.8 29.7 24.0 20.3 21.2 0-1.0 

Nitrate (mg/L) 0.370 0.277 0.225 0.203 0.186 0.282 0-6 

Sulphate (mg/L) 39.0 32.0 38.7 40.5 37.9 37.4 0-200 

Chromium (mg/L) 0.01 0.010 0.010 0.010 0.010 0.010 0.05 

Cobalt (mg/L) 0.01 0.010 0.010 0.010 0.010 0.010 - 

Lead (mg/L) 0.005 0.005 0.005 0.005 0.005 0.005 0-10 

Note: GRWC means Ghana Raw Water Criteria  
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3.2.3 Levels of Total Suspended Solids in Rivers in the Southwestern, Coastal and Volta 

River Systems - implications on water quality and the aquatic ecosystem 
(Project Staff: Mr. Humphrey F. Darko – Research Scientist, Dr. O. D. Ansa-Asare – Chief Research 

Scientist, Mr. Victor Mante – Technologist, Mr. Michael Afram – Technologist, Mr. Jude Quansah – 

Technologist) 

The main objective of the study was to collect and analyze water quality data to determine the state 

of water quality, pollution and trends, if any, in the country. The specific objective was to assess 

levels of total suspended solids (TSS) in the Southwestern, Coastal and Volta river systems and the 

implications on water quality and the aquatic ecosystem.  

 

In the reporting year, the sampling stations were divided in 3 zones (Table 3.2.2) and field visits 

made to all the 41 locations in the zones. Water samples were collected for physico-chemical 

analyses. Parameters such as pH, temperature conductivity, etc. were analyzed in situ.  

 

The suspended solids in the Coastal Rivers System ranged from 1.0 mg/l to 25.5 mg/l, which were all 

below the target limit of 100 mg/l (Figure 3.2.6). The coastal rivers had the lowest concentration of 

TSS. The suspended solids of the rivers within the Southwestern Rivers System ranged from 3.0 

mg/l in the Barekese reservoir to 10219 mg/l in Dunkwa-on-Offin. The highest TSS concentration of 

10219 mg/l was recorded in the Southwestern Rivers System at Dunkwa-on-Offin. This was 

followed by Akim-Oda on River Birim (7555 mg/l), Osino on River Birim (3472 mg/l), Twifo-Praso 

on River Pra (4797 mg/l), Daboase on River Pra (775 mg/l), Ampansie on River Ankobra (5565 

mg/l), Dominase on River Ankobra (307 mg/l) and Adiembra on River Offin (624 mg/l) (Figure 

3.2.7). Mining activities within the area might have contributed to the extremely high levels of TSS 

observed in especially Offin, Pra and the Birim rivers. 

 
Table 3.2.2: Monitoring stations in the zones 

Zone 1  Zone 2  Zone 3 

A Brenase-R.Pra Lake Bosomtwe Bamboi - Black Volta 

Akim Oda-R Birim Adiembra - R. Offin Buipe - Black Volta 

Ampansie Aframso - R. Afram Daboya - White Volta 

Baafikrom Reservoir Dadieso R. Bia Damanko – Oti 

Bonsaso - R. Bonsa Dunkwa-On-Offin -R. Offin Nabogo - White Volta 

Daboase - R. Pra Lake Barekese - R. Offin Pwalugu -White Volta 

Dominase - R. Ankobra Sefwi-Wiawso - R. Tano Sabari - R. Oti 

E Ekosi-R.Ochi-Nakwa Tanoso - R. Tano Saboba -R. Oti 

Elubo - R. Tano   Lawra – Black Volta 

Ewusijo-R. Butre   Ajena - Main Volta 

Lake Brimso-R. Kakum   Kpong - Main Volta 

Mangoase - R. Densu   Sogakope - Lower Volta 

Mankesim-R.Ochi-Amisa   Hohoe - R. Dayi 

Mankrong J-R.Ayensu     

Nsawam - R. Densu     

Osino - R. Birim     

Potroase - R. Densu     

Prestea - R. Ankobra     

Twifo-Praso - R. Pra     

Weija Lake     
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Figure 3.2.6: Concentration of TSS in the Coastal Rivers System 

 

 
Fig 3.2.7: Concentration of TSS in the Southwestern Rivers System 

 

In the Volta Rivers System, TSS was very low in the main Volta River but moderately high in the 

tributaries of the Volta River. Suspended solids ranged from 2.2 mg/l at Kpong in the Main Volta 

River to 472 mg/l in the Black Volta River at Lawra. Other areas in the Volta System with values 

above 100 mg/l were Saboba (304 mg/l) and Sabari (169 mg/l) in River Oti, Pwalugu in the White 

Volta (205 mg/l) and Daboya in the White Volta (168 mg/l). All other stations in the Volta Rivers 

System had mean TSS values below 100 mg/l limit (Figure 3.2.8). 

 

 
Fig 3.2.8: Concentration of TSS in the Volta Rivers System 
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The high concentrations of suspended solids can lower water quality by absorbing light. Waters then 

become warmer and lessen the ability of the water to hold oxygen necessary for aquatic life. High 

TSS can block light from reaching submerged plants. Because aquatic plants receive less light, 

photosynthetic rate reduces which causes less dissolved oxygen to be released into the water by 

plants. If light is completely blocked from bottom dwelling plants, the plants will stop producing 

oxygen and will die. As the plants are decomposed, bacteria will use up even more oxygen from the 

water. Low dissolved oxygen can lead to fish kills. The combination of warmer water, less light and 

less oxygen makes it impossible for some forms of life to survive. Suspended solids can clog fish 

gills, either killing them or reducing their growth rate. When flowing water carrying TSS enters a 

reservoir, the flow rate slows down and the suspended sediment settles at the bottom causing 

siltation. The silt may deprive bottom-dwelling organisms of oxygen, cover breeding grounds and 

deprive eggs also of oxygen. Furthermore, potentially harmful substances such as heavy metals, 

PAHs and organic matter are adsorbed onto TSS and later settle on sediment which can cause 

sediment pollution. Suspended solids interfere with effective drinking water treatment. High 

sediment loads interfere with coagulation, filtration, and disinfection. More chlorine is required to 

effectively disinfect turbid water, thereby increasing treatment cost. High TSS can cause problems 

for industrial use, because the solids may clog or wear away pipes and machinery. 

 

It was concluded from the study that land surfaces should be protected from excessive removal of 

vegetation cover to reduce erosion which would in effect reduce TSS delivery into water bodies 

within the study areas. Environmental laws, especially those pertaining to mining operations must be 

enforced to ensure strict compliance. Furthermore, the District Assemblies should endeavour to 

restrain “galamsey” or illegal mining activities in the affected areas to reduce pollution of water 

bodies. 
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3.3 FISHERY AND AQUACULTURE DIVISION  

 

 

Research Scientists of the Fishery and Aquaculture Division 

   

Dr. Ruby Asmah 

(Senior Research Scientist/ 

Head of Division) 

Dr. Seth K. Agyakwah 

(Research Scientist/ 

OIC-ARDEC) 

Mr. Theodore Quarcoopome 

(Senior Research Scientist) 

   

   

Dr. Joseph N. Padi  

(Research Scientist) 

Mr. Etornyo Agbeko 

(Research Scientist) 

Mr. Francis A. Anani 

(Research Scientist) 

   

   

Mr. Solomon A. Owiredu  

(Research Scientist) 

Dr. Felix Y. K. Attipoe 

(Research Scientist) 

Mr. Emmanuel Tetteh-Doku 

Mensah (Research Scientist) 

 

 

The mandate of the Fishery and Aquaculture Division is to generate scientific information, the 

application of which would enhance sustainable management and development of Ghana‟s fish, 
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fisheries and aquaculture resources. The Division‟s goal is to increase local fish production to 

support livelihoods through increasing yield from existing fisheries and development of sustainable 

aquaculture and culture-based fisheries practices. 

 

Currently, the Division‟s major research and development programmes are aquaculture development, 

environmental impact assessment and monitoring of fish populations in relation to socio-economic 

development activities, fisheries enhancement and culture-based fisheries. 

 

The research activities undertaken during the year under review are presented below. 

 

 

3.3.1 Planning for Improved and Sustainable Cage Aquaculture in Lake Volta 
(Project Staff: Dr. Ruby Asmah – Senior Research Scientist, Prof. Lindsay Ross - United Kingdom, Prof. 

Trevor Telfer – United Kingdom, Mr. Anthony Karikari – Senior Research Scientist, Mr. Daniel Amoah 

– Technician, Mr. Serapis Appiah  – Technician and – Mr. Godwin Amegbe – Technician) 

The purpose of the study was to build capacity in environmental monitoring and assessment, and to 

formulate a plan for improved and sustainable cage aquaculture on Lake Volta. The specific 

objectives included:  

 estimation of waste discharges from fish cages to Lake Volta; 

 discovery of fate of aquaculture wastes and estimation of likely areas of deposition in Lake 

Volta; 

 assessment of interactions between aquaculture and the environment and potential impacts on 

biota in Lake Volta; 

 increased capacity building in environmental impact assessment in Ghana; 

 evaluation and recommendations for environmental monitoring, assessment and locations for 

sustainable aquaculture in Lake Volta; and 

 optimization of site selection on Lake Volta. 

 

During the reporting year, bimonthly monitoring of water and sediments at Ajena, Asikuma and 

Kpeve Tornu in stratum II of the Volta Lake was completed. The final set current velocities and 

direction measurements in the Lake were also undertaken. 

 

The dissolved oxygen profile concentrations (Figure 3.3.1) showed some localized effect of fish 

farming activities on dissolved oxygen levels in the Volta Lake. Dissolved oxygen concentrations 

close to the fish cages were slightly low and the concentrations dropped with depth compared to 

those at the control/reference sites. Control sites 1 and 2 were 0.7 and 1.3 km away from the fish 

cages, respectively. Water temperature was not impacted at all (Figure 3.3.2). Trends at the sites 

close to the cages were similar to those of the control/reference sites. 
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Figure 3.3.1: Dissolved oxygen profiles in Lake Volta 

 

 

 
 

  
Figure 3.3.2: Temperature profiles at two farm site and two control sites 
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3.3.2 Volta Lake Zonation project 
(Project Staff: Dr. Ruby Asmah – Senior Research Scientist, Dr. E. K. Abban, Dr. Gloria Agbenyega – 

KNUST, Mr. Collins Tay  – Senior Research Scientist, Mr. Isaac Nyameke, Mr. Prince Gyekye, Ms. 

Ewurama Asmah – Research Assistant and Mr. Richard Kuddy – Technician) 

The overall objective of the study was to identify zones in Lake Volta for aquaculture to facilitate its 

development taking into consideration other user rights and the integrity of the environment. 

 

In the reporting year, the first stakeholder workshop was held in March 2015. Monthly trips were 

made to selected sites of the Volta Lake for representative water quality and sediment data collection 

from seven of the eight strata of the lake (Table 3.3.1). Surface and bottom water samples, depth 

profiles of dissolved oxygen, pH, temperature, conductivity and chlorophyll-a were taken at each 

sampling site. The nutrients and bacteriological quality of the water were determined. Sediment 

material were collected quarterly and assessed for nutrients, organic matter, redox potential and 

organic carbon contents. The current velocities and direction of water flow of the Lake were 

determined at the seven selected sites. A survey to determine the social and economic impact of 

increased aquaculture on riparian communities was also undertaken. 

 
Table 3.3.1: Selected water quality monitoring locations on the Volta Lake 

Strata Location 

Stratum I Adawso 

Stratum II Dzemeni 

Stratum III Kpando Torkor 

Stratum IV Tapa Abotoase 

Stratum V Dambai 

Stratum VI Kete Krachi 

Stratum VII Kajai 

 

At the end of the reporting year, data collected from the study was used to develop water quality sub-

model (Figure 3.3.3). The main components of the water quality sub-model were dissolved oxygen, 

water temperature, turbidity, faecal coliform, biochemical oxygen demand and nutrients. The digital 

elevation sub-model (DEM) (Figure 3.3.4) which is used for defining access to the lake and slope 

sub-models (Figure 3.3.5) used for defining the suitability for land-based facilities for cage 

aquaculture on the lake were also developed. The socio economic survey showed that conflicts 

existed between cage fish farmers and community members. The conflict issues were mainly 

boundaries of cage fish farmers on the lake which hindered water use and access to the lake shore by 

riparian communities, and fishers and transport boat operations for other social and economic 

activities. All fishers were of the opinion that zoned cage fish farming on the Volta Lake would 

interfere with fishing activities and community transport boat routes. In addition, majority of fishers 

were restricted from fishing in areas of the lake where cage fish farming activities take place and 

many employees involved in the cage fish culture were unskilled. 

 

It was recommended, amongst others, that a decision about access to the shoreline should be taken 

for incorporation in the zonation plan to ensure harmony between fish farmers and riparian 

communities. Also, stakeholders should decide on how to assign zones and routes transport boats to 

minimize any potential negative interference from cage fish farmers and the community transport 

boats. 
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Figure 3.3.3: Water quality suitability map 

 

  
Figure 3.3.4: Digital elevation model around the Lake Figure 3.3.5: Slope map around the Lake 
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3.3.3 Effect of Climate Change on Fish Production in the Volta Lake 
(Project Staff: Mr. Emmanuel T. D. Mensah – Research Scientist, Dr. H. R. Dankwa – Principal Research 

Scientist, Dr. L. L. Torben – Aarhus University, Denmark), Dr. Ruby Asmah – Senior Research Scientist, 

Mr. Edem Amerdome – Technologist and Mr. Bright Awonor – Technician) 

The Volta Lake‟s role in supporting livelihoods and nutritional welfare is critical in a country where 

fish is estimated to account for up to 60 % of its total animal protein requirement and contributes 6 % 

to the country‟s gross domestic product. It is the main source of inland fish accounting for 15 % of 

the total domestic fish production and 85 % of inland fish production. Climate change is expected to 

worsen the situation, with negative consequences for nutrition and livelihoods of the inhabitants of 

the Lake communities in particular and Ghana at large. Climate change-induced temperature 

variation is expected to have a strong impact on the spatial distribution of fishing and aquaculture 

activities and on their productivity and yields. Hence, the study was aimed at establishing the effect 

of seasonal and environmental changes on fish production in cage aquaculture in stratum II 

(Akosombo) of the Volta Lake. It was also aimed at assessing the seasonal changes in the fish catch 

composition and species diversity in stratum III (Kpando Torkor) of the lake.  

 

During the year under review, at stratum II of the Volta Lake at Akosombo in the gorge area of the 

lake, three cages of size 81 m³ (3 m*6 m*4.5 m) with a mesh size of 25.4 mm was floated on the lake 

for the culture cycle. Fingerlings of 22 g were stocked in the cages at a rate of 40 fishes per cubic 

meter (approximately 3200 per cage). Fishes were acclimatized for about 7 days before the 

experiment began and were fed with commercial extruded pellet diet of 40 % crude protein (CP) for 

the first two months of culture, 33 % CP for the next one month and 30 % CP for the last two months 

of culture. Fishes were sampled bi-weekly for analysis. Water quality parameters such as 

temperature and dissolved oxygen were determined in situ and parameters such as pH, turbidity, total 

suspended and dissolved solids, nutrients and chlorophyll „a‟ analyzed at the laboratory using 

standard methods. In addition, similar data was obtained from an adjacent fish farm called Sun Woo 

Farms for data comparison. In addition, at stratum III (Kpando Torkor) of the lake, a monitoring 

program of monthly experimental fish sampling was undertaken using two sets of gill nets (mono 

and multifilament nets) of different mesh sizes ranging from 12.5 – 177.8 mm. The length and depth 

of both mono and multifilament nets were 25 x 4 m and 25 x 2 m, respectively. Fish caught was 

identified, measured, weighed and the catch per unit of effort (CPUE) determined. Diversity indices 

such as Shannon-Weiner Diversity Index and Simpson‟s Index were also determined to describe 

variation in monthly catch. At stratum II (Akosombo) of the lake, the study from the experimental 

setup showed that fish grew at an average rate of 2.34 g from an initial weight of 22.5 g to 311.96 g 

within 118 days culture cycle. The growth trend, growth parameters and bio-physical parameters 

measured during the experimental culture phase in the dry season are shown in Figure 3.3.6 and 

Tables 3.3.2 and 3.3.3, respectively.  

 

 
Figure 3.3.6: Growth trend of experimental cage fish during the dry season 
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Table 3.3.2: Growth parameters of experimental cage fish in the dry season culture 

Growth Parameter Dry Season 

Stocking Density 3200 

Stocking Rate  39.5 

Initial Mean Wt. (g) 22.49 ± 0.04 

Final Mean Wt. (g) 311.96 ± 6.72 

Specific Growth Rate (g/dy) 1.862 ± 0.99 

Mean Daily Wt. gain (g/dy) 2.34 ± 1.58 

Gross Yield (kg) 862.27 ± 121.11 

Net Yield (kg) 643.13 ± 99.30 

FCR 1.44 ± 0.17 

Survival (%) 86.5 ± 12.90 

 

 
Table 3.3.3: Bio-physical parameters measured during culture phase in the dry season 

Sample Water 

Temp 

DO 

(mg/l) 

pH(pH 

units) 

TURB(

NTU) 

TDS(m

g/l) 

NO2-N 

(mg/l) 

NO3-N 

(mg/l) 

T.PO4 

(mg/l) 

NH4 

(mg/l) 

Chlo(

µg/l) 

Dry 

Season 

29.72 ± 

0.14 

5.58 ± 

1.96 

7.12 ± 

0.34 

4.3 ± 

1.63 

39.29 ± 

6.32 

0.022 ± 

0.015 

0.051 ± 

0.039 

0.182 ± 

0.128 

0.169 ± 

0.211 

3.02 ± 

0.85 

 

At Sun Woo Farms, fish cultured in the dry season attained the highest mean weight of 326.85 g with 

a growth rate of 2.55 g/day. Survival was high in the dry season (80 %). However, the feed 

conversion ratio was almost similar. The growth trend and growth parameters at the fish farm are 

shown in Figure 3.3.7 and Table 3.3.4, respectively. There were no significant differences among 

parameters tested for both seasons except for the final mean weights. Water temperature and 

dissolved oxygen remained fairly constant and nutrient levels showed marginal variations throughout 

the seasons (Table 3.3.5). The study showed negative correlation for all parameters except air 

temperature, ammonia and nitrates in the dry season and positive correlations for all parameters 

except pH, nitrate and nitrite in the wet season.  

 

 
Figure 3.3.7: Growth trend of tilapia cultured at Sun Woo Farms 
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Table 3.3.4: Growth parameters of tilapia cultured in the dry and wet seasons at Sun Woo farms 

Growth Parameter DRY SEASON WET SEASON 

Stocking Density 13000 13000 

Stocking Rate (fish/m³) 60.185 60.185 

Initial Mean Wt. (g) *27.0 ± 0.71a 27.8 ± 0.14a 

Final Mean Wt. (g) 326.85 ± 3.61b 297.00 ± 3.39b 

Specific Growth Rate (g/dy) 2.13 ± 0.01a 1.99 ± 0.01a 

Mean Daily Wt. gain (g/dy) 2.55 ± 0.03a 2.28 ± 0.03a 

Gross Yield (kg) 3401.23 ± 398.04a 2829.90 ± 5.88a 

Net Yield (kg) 3119.10 ± 378.23a 2468.50 ± 4.04a 

FCR 1.53 ± 0.16a 1.59 ± 0.17a 

Survival (%) 80.0 ± 8.49a 73.3 ± 0.99a 

*Mean ± standard deviation; a = no significant difference, b = significant difference 

 
Table 3.3.5: Bio-physical parameters in the dry and wet seasons at Sun Woo farms 

Sample Air 

Temp 

Water 

Temp 

DO 

(mg/l) 

pH (pH 

units) 

TURB 

(NTU) 

TDS 

(mg/l) 

NO2-N 

(mg/l) 

NO3-N 

(mg/l) 

T.PO4 

(mg/l) 

NH4 

(mg/l) 

Chlo 

(µg/l) 

Dry 

Season 

*26.30 

± 0.62 

28.48 

± 0.33 

3.77 ± 

0.68 

7.04 ± 

0.38 

4.6 ± 

1.14 

36.72 

± 5.95 

0.002 ± 

0.002 

0.067 ± 

0.017 

0.274 ± 

0.16 

0.185 ± 

0.249 

3.14 ± 

0.39 

Wet 

Season 

25.44 ± 

0.59 

28.02 

± 0.73 

3.40 ± 

0.79 

6.77 ± 

0.16 

6.0 ± 

2.74 

35.84 

± 5.66 

0.010 ± 

0.014 

0.122 ± 

0.250 

0.384 ± 

0.202 

0.054 ± 

0.041 

2.77 ± 

0.91 

*Mean value ± standard error 

 

At stratum III (Kpando Torkor) of the lake, the dominant species identified belonged to the claroteids 

and cichlids families. However, the species caught were mostly juveniles or recruits. The percentage 

composition in terms of species abundance was in the order: Cichlidae > Claroteidae > Alestidae > 

Bagridae > Mormyridae > Mochokidae > others. The percentage composition in terms of CPUE was 

in the order: Alestidae > Claroteidae > Cichlidae > Bagridae > Mormyridae > Mochokidae > others. 

The monthly catch statistics of fish caught using gill nets at Kpando Torkor is shown in Table 3.3.6. 

 
Table 3.3.6: Monthly catch statistics of fish caught using gill nets at Kpando Torkor 

Month/Yr CPUE (kg) Total No. Caught No. of spp No. of families 

Sep.14 6.89 75 16 7 

Oct. 14 3.73 54 13 6 

Nov. 14 2.22 43 13 7 

Dec. 14 4.15 62 13 5 

Jan. 15 3.42 93 22 8 

Feb. 15 3.28 80 16 6 

Mar. 15 4.93 54 15 5 

Apr. 15 3.74 83 15 5 

May. 15 3.91 56 17 5 

Jun. 15 5.05 76 13 7 

Jul. 15 5.59 78 16 6 

Aug. 15 3.57 67 15 6 

Sep. 15 5.83 66 14 5 

Oct. 15 3.09 49 14 6 

Nov. 15 5.45 90 18 6 

Dec. 15 4.19 65 14 5 

 

Shannon-Weiner index was high in the dry season and low during the wet seasons. This indicated 

that during low water levels in the dry seasons coupled with high temperatures, more species were in 

the main water column moving away from the riparian habitat which was shallower and unfavorable 
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for most species to inhabit. Dissolved oxygen levels were fairly stable throughout the year. Nutrient 

levels were low while chlorophyll ‘a’ concentration was high during the minor wet season and low 

during the major wet and dry seasons (Table 3.3.7).  

 
Table 3.3.7: Seasonal bio-physical parameters measured at Kpando-Torkor 

Season Water 

Level 

(m) 

Air 

Temp. 

(°C) 

Water 

Temp. 

(°C) 

DO 

(mg/l) 

pH TDS 

(mg/l) 

Turb. 

(NTU) 

NO2-N 

(mg/l) 

NO3-N 

(mg/l) 

PO4-P 

(mg/l) 

NH4 

(mg/l) 

Chlorophyll 

‘a’ (µg/l) 

Minor 

wet 

Season 

74.81 

± 1.79 

26.15 

± 1.03 

28.83 

± 0.79 

7.8 ± 

0.72 

7.52 ± 

0.22 

34.2 ± 

1.33 

4.33 ± 

2.89 

<0.001 0.107 ± 

0.09 

0.25 ± 

0.18 

0.24 ± 

0.15 

6.49 ± 2.36 

Major

wet 

Season 

73.03 
± 0.46 

27.73 
± 1.07 

30.08 
± 0.83 

7.6 ± 
1.16 

6.78 ± 
0.43 

38.78 
± 6.01 

3.0 ± 
1.73 

0.010 ± 
0.003 

0.087 ± 
0.11 

0.26 ± 
0.17 

0.07 ± 
0.07 

2.63 ± 1.06 

Dry 

Season 

74.84 
± 0.66 

26.40 
± 1.83 

29.43 
± 0.21 

7.61 ± 
0.62 

6.89 ± 
0.51 

33.70 
± 5.25 

3.0 ± 
2.83 

0.018 ± 
0.008 

0.029 ± 
0.02 

0.191 
± 0.10 

0.13 ± 
0.09 

2.96 ± 1.01 

 

 

3.3.4 Comparative Study of Two Locally-Manufactured Tilapia Feeds under Cage Culture 

System Using Oreochromis niloticus (Akosombo Strain) 
(Project Staff: Mr. Etornyo Agbeko – Research Scientist, Dr. Felix Attipoe – Research Scientist, Mr. 

Emmanuel T. D. Mensah – Research Scientist, Mr. Francis Anani – Research Scientist, Mr. Ken Atsakpo 

– Technologist, Ms. Patience Atsakpo – Technologist, Mr. Leonard Adiku – Technician and Mr. Clement 

Agyapong – Technician) 

Aquaculture has become one of the lucrative and fastest growing agri-business in the world. Ghana, 

with higher fish per capita consumption of 25 kilograms, has place heavier pressure on fish feed. The 

cost of fish feed has become a major problem for Ghanaian fish farmers, with most farmers desiring 

for affordable alternative feeds as feed constitutes up to 70 % of the total production cost and 

responsible for the high production cost of cultured fish. In semi-intensive and intensive aquaculture 

systems, feed cost accounts for between 40 and 60 percent of production costs, respectively. It was 

against this background that the study was conducted to evaluate growth performance and relishing 

effects of two locally-manufactured feeds (Beacon Hill and Raanan fish feed) under cage culture 

system to provide informed decision-making for tilapia out grower farmers. 

 

In the reporting year, 18 m
3
 unit cages were mounted in triplicates using simple linear stratified 

method. The top part of the cage was covered with net to prevent predation. The cages were initially 

stocked with an estimated 1000 fingerlings of mean weight 7.05 ± 0.10 g. The fingerlings were fed 

for 10 days, sorted, graded, conditioned and weaned-off (starved for 3 days). Final mean stocking 

weight was 7.11 g with 540 fingerlings per cage. The stocking density was 30 fish per m
3
. Fish were 

fed with pelleted floating commercial feed with crude protein level of 33 % for 176 days. Feeding 

was done thrice daily between the hours of 8:00 and 9:00 GMT in the morning, 11:00 and 12:00 

GMT, and 14:00 and 15:00 GMT. The daily ration was usually divided into three equal parts and 

given to fish by hand feeding. The percent fish body weight adopted for feed estimation for the six 

months (from 1st month to 6th month) was 6 %, 4 %, 3 % and 1.5 %. Fish were sampled bi-monthly 

and growth parameters recorded. In assessing the relishing effects and physical properties of feeds, 

thirty (30) fishes of average weight of 50 g were randomly selected, five fish per an improvised 

aquarium with three replicates for beacon and Raanan fish feeds. Number of feed(s) taken up by fish 

in each aquarium every hour was recorded consecutively for six hours. Observation of first feed 

sinking time and quantity floating per hour were made.  

 

During the 24 weeks culture period, the physiological wellbeing of tilapia fed on Beacon Hill and 

Raanan feeds in the experimental cages was good (Condition factor, K: 4.03-3.93) with >80 % 

survival rate. The average fish weight increased from an initial 7.11 g for both feeds to final weight 
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of 229.86 g and 231.13 g for Beacon Hill and Raanan, respectively. Results of this study shows 

fluctuation in fish growth trend (Figure 3.3.8), but slightly skewed towards the use of Raanan fish 

feed than Beacon Hill fish feed inferring from the final weight. 

 

During the first hour, less consumption of feed was observed but consumption rate increased with 

time over the six hours period. Comparatively, more Raanan feed was consumed than Beacon Hill 

feed in terms of rate of feed uptake. Raanan feed had higher rate of floatation compared to Beacon 

Hill feed. It was observed during feeding per hour that the first feed pellets sinked between 1-2 

minutes and 4-6 minutes for Beacon Hill and Raanan feeds, respectively (Table 3.3.8). 

 

It was concluded from the study, amongst others, that the rate of feeding for tilapia was effective 

every two hours for maturing fishes (50 g). It was however suggested that Beacon Hill feed improves 

upon the floatation properties of the feed and further studies on the profit index and economic 

profitability of both feeds were needed for decision making.  

 

 
Figure 3.3.8: Growth performance of Nile tilapia fed on Beacon Hill and Raanan feeds under cage culture system 

 

 
Table 3.3.8: Uptake, floatation and sinking rates of Beacon Hill and Raanan feeds 

 Percentage per feed ration 

 Beacon Hill feed Raanan feed 

Rate/hour (hr) Uptake Floated Sank Uptake Floated Sank 

1 24.77 4.17 71.06 10.50 51.05 38.45 

2 50.69 3.70 45.60 67.32 18.24 14.44 

3 37.50 12.27 50.23 30.32 53.54 16.14 

4 9.72 9.95 80.32 35.04 47.51 17.45 

5 14.58 9.49 75.93 18.50 54.46 27.03 

6 61.34 5.32 33.33 65.62 23.49 10.89 

Total (%/6hrs) 33.10 7.49 59.41 37.88 41.38 20.74 
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3.3.5 Pollution and Ecological Studies of two Ramsar sites: Sakumo I and Sakumo II in 

Ghana 
(Mr. Solomon Owiredu – Research Scientist, Dr. Ruby Asmah – Senior Research Scientist, Ms. Rhoda 

Osae-Sakyi – Research Scientist, Mr. Martin Asmah – Research Scientist, Ms. Saada Mohammed – 

Research Scientist, Dr. Isaac O. Hodgson – Chief Research Scientist, Dr. Gloria Addico – Senior Research 

Scientist, Dr. Sam Addo, Mr. Mark Akrong – Research Scientist) 

There are more than 90 lagoons of various sizes which fringe the nearly 550 km coastline of Ghana. 

These lagoons contribute significantly to the diversity and status of fish stocks in coastal waters as 

many fish species spend part of their life cycle in these lagoons. However, there have been changes 

in the ecosystems of many of the lagoons as a result of pollution from industries, domestic waste, 

urbanization and demand for land for other purposes. It was against this background that the study 

was undertaken to ascertain the current state of the fisheries and water quality and to suggest 

effective management measures for the resources in these lagoons. The specific objectives were to: 

 assess the diversity, abundance, stock structure of Sakumo I and II lagoons; and  

 assess the seasonal changes in fish abundance and composition in the lagoon 

 

In the reporting year, fish samples were taken from the Sakumo I Lagoon only because the Sakumo 

II Lagoon was closed. The fish samples were taken from the riverine, middle section and estuarine of 

the Sakumo I Lagoon. A total of 1,939 fishes were sampled, identified and analysed.  

 

Preliminary results from Sakumo I Lagoon indicated that the fish samples comprised of nineteen (19) 

species, eighteen (18) genera and seventeen (17) families. About 40 % of fish species sampled 

occurred in all three sections of the lagoon (Table 3.3.9). Mugil cephalus, Sarotherodon 

melanotheron and Ethmalosa fimbriata were the most dominant species by number and weight in the 

following order: Mugil cephalus (38.1 %) > Sarotherodon melanotheron (36.0 %) > Ethmalosa 

fimbriata (12.8 %) by number (Table 3.3.10) and Sarotherodon melanotheron (43.2 %) > Mugil 

cephalus (40.3 %) > Ethmalosa fimbriata (5.1 %) by weight. Fish species diversity and richness were 

higher in the middle and estuarine sections than the riverine section (Table 3.3.11). Descriptive 

statistics and length-weight relationship parameters of the major species encountered in the Sakumo I 

Lagoon is shown in Table 3.3.12. The study, when completed, would show how pollution of our 

coastal lagoons is affecting recruitment of commercially important fish species in our coastal 

lagoons.  

 
Table 3.3.9: List of fish species caught from the three sampling areas in the Sakumo I Lagoon 

Species Riverine Middle section  Estuarine 

Cichlidae 

Sarotherodon melanotheron 

Hemichromis fasciatus 

Oreochromis niloticus 

 

+ 

 

+ 

 

+ 

+ + + 

- + - 

Mugilidae 

Mugil cephalus 

 

+ 

 

+ 

 

+ 

Clupeidae 

Ethmalosa fimbriata 

 

+ 

 

+ 

 

+ 

Gobiidae 

Gobienellus occidentalis 

 

+ 

 

+ 

 

+ 

Carangidae 

Caranx hippos 

 

- 

 

+ 

 

+ 

Bothidae 

Syacium micrurum 

 

- 

 

+ 

 

+ 

Clarotidae 

Crysichthys nigrodigitatus 

 

+ 

 

- 

 

- 

Gerridae 
Eucinostomus melanopterus 

 
+ 

 
+ 

 
+ 
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Table 3.3.9: List of fish species caught from the three sampling areas in the Sakumo I Lagoon (Continue) 

Eleotridae 

Kribia nana 

 

- 

 

- 

 

+ 

Lutjanidae 

Lutjanus goreensis 

Lutjanus agennes 

 

- 

 

+ 

 

+ 

- + - 

Serranidae 

Epinephelus aeneus 

 

- 

 

- 

 

+ 

Elopidae 

Elops lacerta 

 

- 

 

+ 

 

- 

Polynemidae 

Galeoides decadactylus 

 

- 

 

+ 

 

+ 

Acanthuridae 

Acanthurus monroviae 

 

- 

 

- 

 

+ 

Penaeidae 
Penaeus notialis 

 
+ 

 
+ 

 
+ 

Crabs - + + 

Note: Positive (+) = present; negative (-) = absent 

 

 
Table 3.3.10: Abundance of fish species sampled from the riverine, middle and estuarine sections of the Sakumo I 

Lagoon 

Species Riverine Middle Estuarine 

Sarotherodon melanotheron 119 239 341 

Hemichromis fasciatus 1 14 2 

Oreochromis niloticus 0 1 0 

Mugil cephalus 52 508 178 

Ethmalosa fimbriata 3 181 64 

Gobienellus occidentalis 17 4 1 

Caranx hippos 0 10 4 

Syacium micrurum 0 21 34 

Crysichthys nigrodigitatus 11 0 0 

Eucinostomus melanopterus 1 25 3 

Kribia nana 0 0 8 

Lutjanus goreensis 0 1 4 

Lutjanus agennes 0 1 0 

Epinephelus aeneus 0 0 3 

Elops lacerta 0 3 1 

Galeoides decadactylus 0 1 1 

Acanthurus monroviae 0 0 1 

Penaeus notialis 1 6 3 

Crabs 0 33 38 

Total 205 1048 686 

 

 
Table 3.3.11: Diversity and Richness Indices of fishes in the Sakumo I lagoon 

 Shannon Simpson Richness 

Estuarine 1.47 0.671 16 

Middle 1.46 0.681 15 

Riverine 1.17 0.589 8 
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Table 3.3.12: Descriptive statistics and W-L relationship parameters for the major fish species encountered in the 

Sakumo I lagoon 

Family/Species N W, mean ± SD 

(Wmin- Wmax) 

L, mean ± SD 

(Lmin- Lmax) 

W-L equation Correlation 

coefficient (R
2
) 

Growth type Condition 

factor (K) 

Cichlidae 

Sarotherodon 

melanotheron 

 
Hemichromis 

fasciatus 

 

699 

 

 
17 

 

 

 

10.47 ± 9.47 

(0.8 - 64.9) 

 
6.05 ± 3.57 

(2.0 - 18.1) 

 

5.98±1.73 

(2.7 - 11.4) 

 
3.59 ± 0.86 

(4.2 - 7.8) 

 

W=0.05L2.904 

 

 

W=0.03L3.119 

 
 

 

0.972 

 

 
0.954 

 

Allometric (-) 

 

 
Allometric (+) 

 

4.08 

 

 
3.20 

Mugilidae 

Mugil cephalus 

 

738 
 

9.48 ± 11.21 

(2.0 - 108.0)  

 

6.96 ± 2.07 

(3.5 - 15.3) 

 

W=0.03L2.911 
 

0.953 

 

Allometric (-) 

 

2.21 

Clupeidae 

Ethmalosa 

fimbriata 

 

248 
 

3.6 ± 2.41 

(0.5 - 27.0) 

 

5.66 ± 1.05 

(3.2 - 11.0) 

 

W=0.02L2.836 

 

 

0.966 
 

Allometric (-) 

 

1.82 

Gobiidae 

Gobienellus 

occidentalis 

 

22 

 

10.25 ± 8.61 

(2.4 - 46.0) 

 

8.76 ± 1.61 

(5.0 - 11.0) 

 

W=0.17L1.816 

 

 

0.371 
 

Allometric (-) 
 

1.72 

Carangidae 

Caranx hippos 

 

14 
 

2.63 ± 1.21 

(1.4 - 6.2) 

 

4.49 ± 0.56 

(3.9 - 6.0) 

 

W=0.03L3.052 

 

 

0.840 

Isometric 2.77 

Bothidae 
Syacium 

micrurum 

 
55 

 
9.19 ± 11.43 

(1.2 - 70.7) 

 
7.59 ± 1.88 

(4.3 - 15.2) 

 
W=0.01L3.348 

 

 
0.985 

 
Allometric (+) 

 
1.63 

Clarotidae 

Crysichthys 

nigrodigitatus 

 

11 

 

10.73 ± 4.96 

(5.3 - 22.7) 

 

8.15 ± 1.15 

(6.7 - 10.4) 

 

W=0.02L3.079 

 

 

0.979 

 

Isometric 
 

1.86 

Gerridae 

Eucinostomus 

melanopterus 

 

29 

 

3.52 ± 1.56 

(0.6 - 7.5) 

 

5.24 ± 0.85 

(3.1 - 6.7) 

 

W=0.02L3.171 

 

 

0.964 
 

Allometric (+) 
 

2.26 

Eleotridae 

Kribia nana 

 

8 

 

6.08 ± 1.83 

(2.0 - 7.7) 

 

6.24 ± 0.72 

(4.7 - 7.0) 

 

W=0.01L3.378 

 

 

0.926 
 

Allometric (+) 

 

2.41 

Lutjanidae 

Lutjanus 

goreensis 

 

5 

 

2.84 ± 0.84 

()1.4 - 3.4 

 

4.28 ± 0.38 

(3.6 - 4.5) 

 

W=0.01L3.893 

 

 

0.975 
 

Allometric (+) 
 

3.5 

Serranidae 

Epinephelus 

aeneus 

 

3 

 

7.2 ± 3.99 

(2.6 - 9.8) 

 

6.33 ± 1.44 

(4.7 - 7.4) 

 

W=0.02L3.047 

 

 

0.989 

 

Isometric 

 

2.57 

Elopidae 

Elops lacerta 

 

4 

 

13.95 ± 6.78 

(5.0 - 19.4) 

 

10.63 ± 1.89 

(7.9 - 12.0) 

 

W=0.01L3.247 

 

 

0.989 
 

Allometric (+) 
 

1.07 

Note: N: sample size; W: weight (g); min: minimum; max: maximum; L: length (cm); SD: standard deviation; K: 

condition factor 

 

 

3.3.6 Fish Fauna Assessment of Newmont Akyem Water Storage Facility, River Mamang and 

River Pra – Dry Season 
(Project Staff: Mr. Theodore Quarcoopome – Senior Research Scientist, Mr. Edem Amedorme – 

Technologist and Mr. Bright Awoonor – Fisherman) 

The focus of the study was to assess the fish fauna of the Newmont Akyem water storage facility 

(WSF), River Mamang and River Pra during the dry season in order to determine fish species 

present, relative importance, well-being, biological diversity and ecological balance. 

 

During the reporting period, the WSF was divided into 3 sections namely: northern, middle and 

southern sections. Sampling was undertaken during the dry season using sets of monofilament and 
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multifilament gill nets of different mesh sizes which were set overnight and retrieved early the next 

morning and cast nets which were deployed during the day. Two stations on the River Mamang near 

Mamanso and Kotokuom and one station on the River Pra near Kotokuom were sampled during the 

dry season using cast nets which were deployed during the day. The catch at the end of each 

sampling was identified with keys provided by Paugy et al. (2003, volume I and II) and sorted into 

various species and counted while each individual was weighed with a scale or measuring balance 

and measured using measuring board. All fish samples were analysed and parameters such as species 

composition, relative abundance, length-weight relationship, size distribution or length frequency 

distribution, condition factor, forage/carnivore ratio, Shannon-Weaver diversity index (H‟), species 

richness (D) and species evenness (J) were estimated. 

 

A total of 574 fishes weighing 45,946.7 g and comprising eighteen species, twelve genera and ten 

families were recorded in samples from the WSF in the dry season. It is expected that the 

information generated will serve as baseline for future studies and management interventions on the 

fish resources of the WSF since this was the first time a study was being conducted. On the other 

hand, a total of 44 fishes weighing 2,076.8 g and comprising nine species, seven genera and four 

families were recorded from River Mamang while a total of 12 fishes weighing 679.4 g and 

comprising three species, three genera and three families were recorded from River Pra during the 

dry season. Higher number of species were recorded from River Mamang than River Pra both of 

which were lower than that of the WSF due to differences in either number of sites sampled per 

station or gear deployed or habitat conditions such as water level, exposed rocky bottoms, 

encumbrances and snags encountered such as twigs, metal rods, etc. The species, genera and families 

to which the fishes belonged as well as their occurrence are presented in Table 3.3.13. 
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Table 3.3.13 Checklist of fish species sampled from the water storage facility, River Mamang and River Pra in the 

dry season 

Species Genera Family WSF Mamang Pra 

Barbus ablabes Barbus Cyprinidae X   

Barbus spp Barbus Cyprinidae X   

Brienomormyrus brachyistus Brienomormyrus Mormyridae  x  

Brycinus longipinnis Brycinus Characidae  x  

Brycinus macrolepidotus Brycinus Characidae X   

Brycinus nurse Brycinus Characidae X   

Clarias anguillaris Clarias Clariidae X  x 

Clarias gariepinus Clarias Clariidae X   

Chromidotilapia guntheri Chromidotilapia Cichlidae  x x 

Chrysichthys maurus Chrysichthys Claroteidae X   

Chrysichthys nigrodigitatus Chrysichthys Claroteidae X   

Heterobranchus bidorsalis Heterobranchus Clariidae X   

Hemichromis fasciatus Hemichromis Cichlidae    

Hydrocynus forskalii Hydrocynus Characidae  x x 

Hydrocynus vittatus Hydrocynus Characidae  x  

Marcusenius senegalensis Marcusenius Mormyridae X   

Marcusenius ussheri Marcusenius Mormyridae  x  

Oreochromis niloticus Oreochromis Cichlidae X   

Petrocephalus bovei Petrocephalus Mormyridae X   

Parachanna obscura Parachanna Channidae X   

Sarotherodon galileus Sarotherodon Cichlidae X x  

Schilbe mystus Schilbe Schilbeidae X   

Tilapia busumana Tilapia Cichlidae  x  

Tilapia dageti Tilapia Cichlidae X   

Tilapia discolour Tilapia Cichlidae X x  

Tilapia zillii Tilapia Cichlidae X     

 

 

In terms of number, O. niloticus (49.65 %) dominated the dry season catch from the WSF. It was 

followed by B. ablabes (10.28 %), T. zillii (8.71 %), C. anguillaris (8.36 %), T. dageti (6.79 %), T. 

discolour (6.10 %) and S. galileus (4.18 %) (Figure 3.3.9). In terms of weight, C. anguillaris 

dominated the catch in the WSF in the dry seasons by 65.01 % and was followed by O. niloticus 

(8.98%), C. gariepinus (7.44 %), P. obscura (7.37 %) and H. bidorsalis (4.57 %) (Figure 3.3.10). 

Clariids dominated the samples in the WSF in terms of weight (77.02 %) while Cichlids dominated 

the dry season samples in terms of number (75.43 %).  
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Figure 3.3.9: Percentage composition in terms of number of fish sampled from WSF in the dry season 

 

 

  
Figure 3.3.10: Percentage composition in terms of weight of fish sampled from WSF in the dry season 

 

 

In the River Mamang the most abundant species in the dry season in terms of number were S. 

galileus (31.82 %), T. discolour (27.27 %), C. guntheri (11.36 %), T. busumana (6.82 %), H. vittatus 

(6.82 %), M. ussheri (4.55 %), Brycinus longipinnis (4.55 %) and B. brachyistius (4.55 %). In terms 

of weight, the most important species were S. galileus (25.3 %), H. vittatus (22.98 %), C. guntheri 

(15.75 %), T. discolour (11.83 %), T. busumana (10.72 %) and H. forskalii (7.87 %) (Figure 3.3.11). 

The dry season samples from the River Mamang were dominated by S. galileus in terms of both 

number (31.28 %) and weight (25.30 %) constituting almost one third of the total number and one 

quarter of total weight. Cichlids generally dominated the dry season samples in terms of number 

(77.27 %) and weight (63.6 %) followed by Characids in terms of number (13.59 %) and weight 

(31.73 %) due to a number of factors including the availability and abundance of preferred food.  
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Figure 3.3.11: Percentage composition in terms of number and weight of fish sampled from River Mamang in the 

dry season 

 

In the River Pra, C. guntheri dominated the samples in terms of both number (66.67 %) and weight 

(54.9 6 %) in the dry season followed by C. anguillaris (16.67 % and 33.41 %) and H. forskalii 

(16.67 % and 11.63 %) (Figure 3.3.12).  

 

  
Figure 3.3.12: Percentage composition in terms of number and weight of fish sampled from River Pra in the dry 

season 

 

The „b‟ values of fishes with the exception of H. bidorsalis and B. ablabes were within the range 

expected for tropical fishes. Apart from T. discolour from River Mamang which had isometric 

growth pattern, other species showed either positive or negative allometric growth patterns meaning 

that increases in length and weight were not equal during growth. The condition factors of species 

were typical for tropical fishes in all stations for the dry season indicating that the WSF, River 

Mamang and River Pra were all suitable for fish growth (Table 3.3.14). Fish condition factor values 

were higher than typical for Cichlids in the WSF indicating better well-being which could be due to 

abundant food supply or low fish densities in relation to total available food supply perhaps as a 

result of poor reproductive success. Species diversity, species richness and species evenness in the 

dry season were better than those of the wet season in the WSF. Species diversity and species 

richness were very low for River Pra compared to River Mamang and the WSF (Table 3.3.15). 

Omnivores dominated the wet season while aufwuch-detritus and herbivores dominated the dry 

season which further explained the changes in fish species composition observed in the WSF 

between seasons. The fish community in the WSF was ecologically imbalanced with very low 
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carnivore representation for both the wet and dry seasons with respect to weight and number 

indicating ecological instability and the need to introduce carnivores into the WSF. 

 
Table 3.3.14: Mean condition factor of abundant fish species from water storage facility, River Mamang and 

River Pra in the dry season 

Species WSF River Mamang River Pra 

B. ablabes 1.24±0.171   

B. nurse 1.26±0.058   

C. anguillaris 0.78±0.141   

P. obscura 0.78±0.18   

C. guntheri    4.35±0.444 

O. niloticus 4.74±0.705   

S. galileus 4.70±0.815 5.23±0.408  

T. dageti 4.38±0.415   

T. discolour 4.82±0.679 5.03±0.264  

T. zillii 4.91±0.414   

 

 
Table 3.3.15: Estimated dry season fish diversity parameters for water storage facility, River Mamang and River 

Pra 

Diversity Parameter Range WSF Mamang  Pra  

Species Diversity (H‟) 0 - 1 0.77 0.80 0.38 

Species Richness (D) 1 - 10 6.16 4.87 1.85 

Species Evenness (J) 0 - 1 0.63 0.77 0.79 

 

 

3.3.7 Isolation, Identification and Molecular Diagnosis of Pathogens Associated with Diseases 

of Farmed Populations of Oreochromis niloticus in Ghana 
(Project Staff: Dr. Ruby Asmah – Senior Research Scientist, Dr. Mike Osei-Atweneboana – Senior 

Research Scientist, Mrs. Rhoda Lims Sakyi – Research Scientist, Mrs. Regina Banu – Research Scientist) 

Aquaculture development is presently regarded as the most important means in meeting the current 

high demand for fish in Ghana. The intensification of aquaculture production, however, comes with 

the challenge of fish diseases mainly due to poor management practices. Disease conditions in fish 

have actually accounted for some losses in aquaculture production systems, hence the need for 

interventions. The study was therefore designed to examine threats to commercial fisheries from 

various disease pathogens. The main objective was to identify and characterize pathogens associated 

with diseases of Oreochromis niloticus and to develop treatment strategies and molecular diagnostic 

tool to enhance effective management of disease conditions in aquaculture systems. The specific 

objectives were to:  

• assess the microbiological quality of water in aquaculture systems; 

• isolate and identify bacteria, fungi and parasites of O. niloticus in some selected fish farms in 

Ghana; 

• assess the pathogen infection levels of fish and how the various levels of water contamination 

impact on fish health; 

• assess how different doses of fish pathogens impact on healthy tilapia through laboratory 

simulations; and  

• develop molecular diagnostic tools for monitoring fish diseases.  

 

During the reporting year, water and fish samples were obtained from 4 of 12 selected aquaculture 

farms along the Volta Lake, within the Asuogyaman District (Figure 3.3.13). 
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Figure 3.3.13: Study location showing the various fish farms 

 

 

Healthy, freshly dead and fish showing clinical symptoms of disease were obtained from the ponds 

and cages. Biodata as well as photographs of the fish were obtained. Physico-chemical analysis of 

water samples, microbial analysis of both water and fish samples and parasitological examination of 

fish samples were undertaken following standard laboratory protocols.  

 

The study showed that water quality parameters were within optimum ranges (Table 3.3.16). Fish 

showing clinical symptoms of diseases such as ulcerative lesions of the skin, around the base of the 

mouth, fins and anus, bloody/cloudy eyes, raised scales, white patches on the skin and exophthalmia 

(protrusion of the eyeball) were observed at all sampling stations. Disease pathogens in the ponds 

were observed to be higher than those in the cages and this could be due to constant flushing in the 

cage system of farming. Bacteriological investigations indicated the presence of bacteria in water and 

fish samples. Biochemical analysis for confirmatory test indicated the presence of Aeromonas spp, 

Streptococcus spp, Edwardsiella spp, Staphylococcus spp, Pseudomonas spp and Flavobacterium 

spp in both water and fish samples. Clinical symptoms of both diseased and dead fish were 

characteristic of the pathogens isolated with Staphylococcus spp and Aeromonas spp recording the 

highest counts ranging between 13.1×10
7
-84.2×10

7 
cfu/1g and 6×10

3
-18.7×10

9 
cfu/1g of fish, 

respectively. High bacteria counts were recorded in all the gills, skin and gut. It was therefore 
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observed that levels of pathogens in water account for 50 % of the variation of pathogen in fish 

counts (R
2
 = 0.499) (Figure 3.3.14). 

 

Co-infections were also high (Figure 3.3.15) and this could have accounted for diseases and death in 

fish. Parasitological examination of the fish indicated the presence of both adult and laval forms 

parasites in the gut of the fish, although the density was generally low. The parasites were all 

Acanthocephalans and were identified to species level as Acanthogyrustilapiae. These types of 

parasites have proboscis as attachment organs which usually cause irritations to the intestinal walls 

and lesions for secondary infection by bacteria and fungi. The study, when completed, would provide 

data to develop specific/rapid diagnostic tools for the pathogens identified using molecular 

techniques. 

 
Table 3.3.16: Water Quality Parameters recorded from the various Sampling Sites 

Fish Farm Temp. DO pH TDS 

(mg/l) 

Ammonium Nitrite Nitrate Cond. Total 

Hardness 

Total 

Alkality 

S 1-A 28.5 4.97 7.4 51.2 0.342 0.008 0.02 64.1 26.1 31 

S1-B 28.7 5.14 7.6 46.1 0.231 0.007 0.03 62.4 24.4 30 

 

S2- A 27.5 5.13 7.1 41.8 0.001 0.015 0.038 69.8 25.8 39 

S2-B 29.1 4.10 7.9 33.1 0.472 0.019 0.059 60.2 18.6 15.4 

 

S3-A 27.5 4.40 7.7 54.1 0.266 0.009 0.02 98.3 21.8 35 

S3-B 29.3 4.21 7.6 32.7 0.292 0.006 0.051 96.1 21.6 19 

 

S4-A 28.4 5.56 7.7 33.9 0.175 0.007 0.018 61.7 11.6 16 

S4-B 28.8 4.89 7.5 30.8 0.135 0.006 0.029 64.5 11.9 14 

 

S5-A 27.6 8.04 7.7 39.6 <0.001 0.02 0.089 66.1 24.8 37 

S5-B 29.2 8.01 6.9  <0.001 0.03 0.095 66.1 24.2 32 
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Figure 3.3.14: Pathogen load in water and fish samples 
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Figure 3.3.15: Bacteria co-infections per fish from the various sampling stations 

 

 

3.3.8 Growth Performance and Cost-Effectiveness of Station-made and Commercial Tilapia 

Diets in Nile Tilapia (Oreochromis niloticus) Fingerlings Production 
(Project Staff: Mr. Francis A. Anani – Research Scientist, Mr. Bernard Akpakli and Ms. Elizabeth 

Akoto) 

The study was conducted to assess the growth performance of station-made and commercial tilapia 

diets and evaluate the cost-effectiveness of the station-made and commercial diets in Nile Tilapia 

(Oreochromis niloticus) fingerlings production. During the reporting year, a station-made feed was 

formulated and prepared using locally available ingredients such as cassava flour, fishmeal, maize, 

palm oil, soyabean meal and wheat bran. Commercial fish diets, Raanan and Multifeed, commonly 

used by small-scale pond fish farmers in Ghana were used for the study. Feeding trials were 

conducted for Nile tilapia for 8 weeks (2 months) with the WRI station-made and commercial diets 

at ARDEC, Akosombo. 

 

The study indicated that the growth performance in the dietary treatments was significantly affected 

by diet type. The highest final mean weight of 24.4 g occurred in fish fed on Raanan whilst the least 

final mean weight of 17.5 g occurred in fish fed on Multifeed. There was no significant difference (p 

> 0.05) in final mean weight between O. niloticus fed on WRI station-made diet and those fed on 

Raanan. There were also no significant differences (p > 0.05) among the other growth parameters 

[WG (%), SGR (% day
-1

), FI (g fish
-1

), FCR, FE (%) and PER] between fish fed on WRI station-

made diet and those fed on Raanan.  

 

The FCR values ranged from 1.44 to 1.84 at the end of the growth study. The FCR of Multifeed was 

significantly higher (Tukey‟s MRT, p > 0.05). Raanan was the most efficient as it gave the least FCR 

of 1.44 although it was not significantly different from that of WRI station-made diet (1.53). Feed 

efficiency (FE) was more than 50.0 % in all the dietary treatments and the values ranged from 54.35 

% in Multifeed to 69.44 % in Raanan. Fish fed on Raanan had the highest mean weight gain (24.2 g) 

followed by those fed by WRI station-made diet (22.4 g) whilst those fed with Multifeed was the 

least (17.3 g) (Figure 3.3.16). The size ranges of O. niloticus fry fed with the various feeds are shown 

in Figure 3.3.17.  
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Figure 3.3.16: Weight gain by O. niloticus fed Station-Made (WRI) and Commercial (Multifeed and Raanan) fish 

diets for 8 weeks. Bars with different letters are significantly different (Tukey’s MRT, p < 0.05) 

 

 

 
Figure 3.3.17: Percentage final wet weight distributions of O. niloticus in each dietary treatment after 8 weeks of 

feeding 

 

The cost analyses showed that it was more expensive (GHS 9.24 and 6.40) to use Multifeed and 

Raanan respectively to produce a kilogramme of tilapia fingerlings than WRI station-made diet 

(GHS 5.44) (Table 3.3.17). The highest profit was made by the use of WRI station-made diet 

followed by Raanan and Multifeed. The use of WRI station-made diet in tilapia fingerling production 

was between 21 and 33 % more profitable than the use of the commercial diets.  

 
Table 3.3.17 Cost effectiveness of diets fed to Nile tilapia 

Diets Cost per 

kg of feed 

(GHS) 

Feed 

input 

(kg) 

Cost of 

feed used 

(GHS) 

Harveste

d biomass 

(kg)
 

Value of 

fingerlings 

(GHS)**
 

Incidence 

Cost 

(GHS/kg) 

Profit 

Index 

WRI Station-made*
 3.54 2.75 9.74 1.79 35.90 5.44 3.69 

Multifeed
 5.00 2.68 13.40 1.45 33.15 9.24 2.47 

Raanan 4.75 2.97 14.11 2.18 40.80 6.47 2.89 

*Cost per kg of WRI include labour, constituting 10 % of the cost of producing the feed, **Sale of fingerlings: 5.1-10.0 g 

= GHS 0.30; 10.1-15.0 g = GHS 0.35; 15.1-20.0 g = GHS 0.40; 20.1-25.0 = GHS 0.45; 25.1-30.0 g = GHS 0.50; 30.1-

35.0 g = GHS 0.55; 35.1-40.0 g = GHS 0.60; 40.1-45.0 = GHS 0.65 

(USD 1.00 = GHS 3.88 average in 2015). 
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3.3.9 Evaluation of Supplemented and Unsupplemented Farm-Made Tilapia Diets for Hapa 

Culture of Nile Tilapia (Oreochromis niloticus L.) 
(Project Staff: Mr. Francis A. Anani – Research Scientist, Mr. Bernard Akpakli and Ms. Elizabeth 

Akoto) 

The study was carried out to assess the growth performance of a supplemented and an 

unsupplemented farm-made fish diets and the cost-effectiveness of the diets for hapa production of 

Nile tilapia, Oreochromis niloticus. During the reporting year, two diets, A and B were formulated 

and prepared using locally available ingredients such as fish meal, soybean meal, cassava flour, 

maize, wheat bran and palm oil. Broiler vitamin-mineral premix (Kardelen 2 400 VM) and essential 

amino acids (Lysine and Methionine) were added to diet A at 5 g kg
-1

 each. Common salt was added 

at 2 g kg
-1

. Diet B lacked premix and essential amino acids. About 40 % of water was added slowly 

to the mixtures with continuous stirring until dough was formed. A 32# Hand-Operated Meat Mincer 

was used to pellet the diets using a die size of 3 mm into strands. The pellets were sun-dried for 8 to 

10 hours to reduce the moisture content so as to prevent the growth of mould. The pellets were 

broken into smaller sizes (between 1-2 mm) that the experimental fish could pick. Fish growth study 

was carried out in a 5.0 x 2.0 x 1.2 m (i.e. length, width and height) mosquito netting hapas mounted 

in a 0.2 hectare (2 000 square metres) earthen pond at ARDEC, Akosombo. All fishes under each 

treatment were manually fed at 4.0 % of their body weight (biomass) three times daily (between 

0800-0830, 1200-1230 and 1600-1630 GMT) throughout the week including weekends. The 4.0 % 

rate of feeding was maintained until fishes in any hapa attained a mean body weight greater than 

100.0 g. The feeding rate was then reduced to 3.0 % but feeding frequency of 3 times per day was 

maintained throughout the growth study. The SL, TL and weights of all the fished in each hapa under 

each treatment were measured fortnightly.  

 

The study indicated that there were no significant differences (p>0.05) in growth parameters such as 

Final Standard Length, Weight Gain, Specific Growth Rate, Daily Weight Gain, Survival and 

Condition Factor between the supplemented and the unsupplemented diets. The unsupplemented diet 

was cheaper (GHS 1.93) per kilogramme than that of the supplemented one (GHS 2.07). There was 

no significant difference in the profitability of the two diets although supplementation of fish diet 

increased the unit cost of diet.  
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3.4 GROUNDWATER DIVISION  

 

 

Research Scientists of the Groundwater Division 

   

Dr. William A. Agyekum 

(Senior Research Scientist/ 

Head of Division) 

Dr. Anthony A. Duah 

(Research Scientist) 

Mr. Evans Manu 

(Research Scientist) 

   

   

Mr. Patrick A. Mainoo 

(Research Scientist) 

Mr. Collins Okra 

(Research Scientist) 

Mr. Carl Ofori-Agyeman 

(Research Scientist) 

 

 

The long-term objective of the Groundwater Division is to generate, process and disseminate 

information on the availability of groundwater, quantity of water to be abstracted for various uses as 

well as the reliability and sustainability of its recharge.  

 

Currently, the Division conducts research into groundwater resources of Ghana, provides scientific 

information on groundwater resources to governmental and non-governmental agencies and the 

general public, undertakes groundwater monitoring and assessment studies as well as groundwater 

database management  

 

The Division therefore provides technical services on groundwater development issues relating to 

geophysical investigation for borehole siting, borehole drilling supervision, pumping test, pump 

mechanization, pump repairs (submersible/hand-pumps), geophysical borehole logging (Geo-

logger/sondes), installation of treatment plants on boreholes (reverse osmosis, filters, iron removal 

etc.), provision of hydro-geological information, and production of hydro-geological maps. Local 

and foreign students are also offered training on groundwater development. 
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Details on the research and development activities of the Division are presented in the following 

sections.  

 

 

3.4.1 Assessment of the Groundwater Resources of the Northern Region 
(Project Staff: Mr. Carl Ofori-Agyeman – Research Scientist and Dr. Anthony Duah – Senior Research 

Scientist) 

The study was undertaken to assess the availability, quantity, quality, suitability and movement of 

groundwater resources in the Northern Region of Ghana. The specific objectives were to:  

 develop single-parameter groundwater-use maps to show the spatial distribution and variation 

of groundwater characteristics in the region; 

 develop an updated composite hydro geological map for the region comprising the integration 

of all the single-parameter groundwater and quality maps; 

 produce a comprehensive groundwater assessment report for the region; and 

 assess the future trends of groundwater resources sustainability, suitability, development and 

utilization in the region. 

 

In the reporting year, statistics of rock formation/rock type with respect to percentage of wells with 

specific yields in the region were computed (Table 3.4.1). The water quality situation of boreholes 

was assessed (Table 3.4.2) and a single aquifer parameter maps of static water level (SWL), aquifer 

depth, depth of borehole, borehole yield, dynamic water level (DWL) and an updated composite 

hydro geological map of the Northern Region of Ghana was developed (Figures 3.4.1 – 3.4.4). 

 
Table 3.4.1: Formation/rock type and percentage of wells wtih specific yield in Northern Region of Ghana 

Formation/Rock 

Type 

No. of 

Boreholes 

% 

Success 

<1m
3
/hr  

(<16 

l/min) 

1-3 m
3
/hr 

(16-51 

l/min) 

3-5 m
3
/hr 

 51-83 

l/min 

5-7 m
3
/hr 

83-116 

l/min 

7-9 m
3
/hr 

(116-150 

l/min) 

>9 m
3
/hr 

> 150 

l/min 

Obosum Supergroup 607 53 24% 37% 12% 11% 6% 10% 

Pendjari - Oti 2426 56 25% 20% 20% 14% 12% 9% 

Panabako Damango 

Massif 

120 60 9% 16% 16% 17% 13% 29% 

Panabako Gambaga 

Massif 

287 62 8% 20% 21% 23% 16% 12% 

Buem 169 72 11% 13% 18% 24% 16% 18% 

Upper Birimian 129 70 14% 10% 21% 18% 18% 19% 

Lower Birimian 324 70 10% 36% 6% 25% 10% 13% 

Granite 183 50 13% 40% 15% 14% 12% 6% 

Takwaian 11 71 0% 12% 41% 15% 12% 20% 

Tossiegou 65 60 15% 26% 9% 17% 20% 13% 

TOTAL 4,321        

AVERAGE  62 12.9 % 23.0 % 17.9 % 17.8 % 13.5 % 14.9 % 
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3.4.2: Borehole water quality in some districts of the Northern Region 

District No. 

BH 

No. BH 

analysed 

EC Color Turb pH Total 

Hardness 

Fe Mn Cl
- 

F
- 

SO4 NO2 NO3 NH4  

Bole 192 119 5 5 2 5 52-670 10 16 0 6 1 - 1 - 51 

Savelugu/Nanton 254 75 9 1 2 0 10-182 4 2 3 7 1 0 0 - 29 

Tolon/Kumbungu 159 82 14 0 0 1 34-706 7 3 4 5 0 20 0 - 54 

West Gonja 197 161 13 3 16 56 10-342 19 27 4 7 1 0 0 0 146 

East Gonja(+174) 118+ 141 8 4 8 11 10-240 4 18 5 14 0 0 - 0 72 

Central Gonja 68 28 7 0 4 3 14-352 3 8 3 0 0 0 - 0 28 

West Mamprusi 299 108 18 2 15 3 45-150 4 1 3 1 7 0 - 1 55 

East Mamprusi 161 23 1 0 2 0 14-90 0 1 1 0 - 0 0 0 5 

Gushiegu/Karaga 504 12 5 1 1 0 12-100 0 0 0 5 - 0 0 0 12 

Saboba/Chereponi 339 17 2 0 1 0 24-169 0 0 2 9 - 0 0 0 14 

Zabzugu/Tatale 434 16 6 0 3 0 15-256 1 5 0 1 - 0 0 0 16 

Nanumba 427 18 3 1 2 0 22-175 0 1 1 4 - 0 0 0 12 

Yendi 426 17 4 0 1 0 37-650 0 1 1 2 - 0 0 1 10 

Sawla/Tuna/Kaba 287 282 6 2 6 13 54-642 8 0 0 6 0 0 0 - 41 

TOTAL 4,039 1,099 101 19 63 92  60 83 27 67 10 20 1 2 545 

Note: Turb = Turbidity 

 

  
Figure 3.4.1: Borehole depth map of Kpandai District 

of the Northern Region 

Figure 3.4.2: Borehole yield map of Kpandai District 

of the Northern Region of Ghana 

 

  
Figure 3.4.3: Borehole depth map for West Mamprusi 

District of the Northern Region of Ghana 

Figure 3.4.4: Borehole yield map of West Mamprusi 

District of the Northern Region of Ghana 

 

The following were established from the study:  
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 Borehole yield in the region was highly variable, and ranged from 0.41 m
3
/hr to 60 m

3
/hr 

with a mean of 3.76 m
3
/hr (62.60 l/min). 

 There was approximately 68 % chance of obtaining wells yielding between 1 m
3
/hr and 5 

m
3
/hr, and 8.6 % chance of obtaining wells with yield greater than 9 m

3
/hr. 

 The success rate for obtaining successful boreholes in the region is about 60 % on the 

average. The success rate is higher in the Buem and Birimian rocks (71 %) and lower in the 

Voltaian rocks (54.5 % average) in the region. 

 Sawla-Tuna-Kalba, Zabzugu/Tatale and West Gonja districts had higher success rates of 79 

%, 77 % and 69 %, respectively 

 The depths of the boreholes were generally low, and ranged from 22 m to 61 m with an 

average of 49.72 m. However, deeper wells were drilled in East Gonja, Tamale Rural, West 

Gonja, Zabzugu/Tatale, and Saboba districts of the region. 

 Aquifers were intercepted at a mean depth of 31.09 m and range from 22.5 m to 98 m 

(Deeper boreholes inclusive).  

 The static water levels occurred at a mean depth of 10.11 m and ranged from 0.4 m to 35.5 m 

 Assuming a minimum yield of 1m
3
/hr for the 4,321 boreholes used for the assessment, the 

total yearly abstraction in the region constitute 42.8% of the total domestic water requirement 

of the entire region. 

 Water from the boreholes in the region was generally of good quality. However, relatively 

higher concentrations of fluoride, manganese and chloride were recorded in some boreholes 

in some districts such as Gushiegu, Savelugu/Nanton, Zabzugu and Karaga. 

 

 

3.4.2 CSIR Guest House Project – Report on Provision of Mechanized Borehole Facility at 

the CSIR Guest House, Accra 
(Project staff: Mr. Collins Okrah – Research Scientist, Dr. William A. Agyekum – Senior Research 

Scientist and Mr. Evans Manu – Research Scientist) 

The study was undertaken to carry out hydrogeological survey to select suitable points for borehole 

drilling, drill a borehole at one of the selected points, carry out pumping test and conduct water 

quality analysis on water sample from the borehole, and mechanize the successful borehole with 

electricity powered submersible pump. 

 

Geophysical investigation to select suitable point for borehole drilling, drilling and carrying out of 

pumping test were completed in late 2014. In the reporting year, water quality analysis on a sample 

of water from the borehole was carried out. At the end of the drilling activity, the result indicated 

successful borehole drilled to 70 m depth, intercepting aquifer sections between 50 and 65 m and 

yielding 22 lpm at 84 % recovery rate in an hour. The water quality indicated excessive 

concentration of total iron and manganese (Table 3.4.3). Interdab submersible pump (1.5hp) was 

installed and adjusted to pump at the rate of 20 lpm for 4 hours continuous with 2 hours resting 

period. A timer was installed to control the volume of water to be abstracted and the duration of 

pumping.  

 

At the end of the study, it was recommended that iron filtration system should be installed to treat the 

water from the borehole to obtain optimum safe drinking water. Post-installation servicing of the 

pump and borehole facilities should be carried out periodically, at least once in a year. The borehole 

should be impact-protected with concrete pillar-guards or metal cage to ensure maximum security of 

the facility. 
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Table 3.4.3: Results of water quality analysis 

Parameter WHO Guideline Unit 
Value 

Ridge Towers 

Turbidity 5 NTU *56 

Color (Apparent) 15 Hz *22.5 

Odour Inoffensive - - 

PH 6.5-8.5 pH Unit 6.14 

Conductivity - μS/cm 1674 

Total Suspended Solid (TSS) - mg/l 8.00 

Total Dissolve Solid (TDS) 1000 mg/l 921 

Sodium 200 mg/l 89.3 

Potassium 30 mg/l 6.60 

Calcium 200 mg/l 93.8 

Magnesium 150 mg/l 53.8 

Total Iron 0.3 mg/l  *3.17 

Ammonium (NH4-N) 0.00-1.5 mg/l <0.001 

Chloride 250 mg/l 228 

Sulphate (SO4) 250 mg/l 118 

Phosphate (PO4-P) - mg/l 0.201 

Manganese 0.4 mg/l *0.808 

Nitrite (NO2-N) 1 mg/l <0.001 

Nitrate (NO3-N) 10 mg/l 0.106 

Total Hardness (as CaCO3) 500 mg/l 456 

Total Alkalinity (as CaCO3) - mg/l 161 

Calcium Hardness (as CaCO3) - mg/l 235 

Mag. Hardness (as CaCO3) - mg/l 222 

Fluoride 1.5 mg/l 0.313 

Bicarbonate (as CaCO3) - mg/l 196 

Carbonate - mg/l 0.00 

* Values exceed WHO Guideline values 

 

 

3.4.3 Newmont Gold Ghana Limited: (Subika Underground Project), Contract No. RFQ-

00366-2014 (Part 2) – Wet and Dry Season Groundwater Monitoring Services 
(Project staff: Mr. Collins Okrah – Research Scientist, Dr. William A. Agyekum – Senior Research 

Scientist, Dr. Ruby Asmah – Senior Research Scientist, Mr. Collins Tay – Senior Research Scientist, Mrs. 

Regina Banu – Research Scientist and Mr. Michael Dorleku – Technician) 

The study was conducted to measure the groundwater head of each monitoring well for the wet and 

dry seasons, determine marginal change in groundwater levels over the period, assess the impact of 

climate change and land-use on groundwater head, evaluate the amount of groundwater depleted 

over the period within seasonal change, and contour the groundwater heads of each well to determine 

the groundwater flow direction. 

 

During the reporting period, 39 wells that serve as the main sources of drinking water for 

communities within the Subika Mine Site of Newmont Ghana Limited in Asutifi-North District of 

Brong-Ahafo Region were monitored in the dry season (Figure 3.4.5). The monitoring wells included 

12 mechanized boreholes, 12 hand-dug wells, 11 hand-pump fitted boreholes and 4 newly-drilled 

boreholes. Manual measurements of the water head were recorded using 100 m long dip meter. The 

results indicated that the shallowest well was recorded on the well CW-218 at Anapua FM and it had 

a static water level of 0.16 m above mean sea level. The deepest well was a Small Town water 

supply borehole with static water level of 31.8 m below ground level. The groundwater flow was 

determined to be mostly in the southwest and westward direction. The flow direction also serves as a 

pathway for contaminant transport.  
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At the end of the study, it was recommended that groundwater abstraction over the entire Asutifi-

North District should not exceed 110.5m
3
/h (or 891,072 m

3
/yr) and 20,053.44 m

3
/h (or 

161,710,925.50 m
3
/yr) within the entire mine concession. This was because the net groundwater 

recharge due to precipitation was estimated as 9.8 % in the wet season (November 2014) and 4.73 % 

in the dry season (February 2015). The groundwater table varied between 7.25 and 28.5 m bgl in the 

wet season and from 7.83 to 23.44 m bgl in the dry season. The change in water table was quite 

minimal with exception of the wells close to mining sites (galamsey sites), which completely dried 

out as a result of dewatering and other natural and human related activities. The shallow aquifers are 

extremely vulnerable to uncontrolled dewatering from the mines (both small and medium-to-large 

scale), which could impact negatively on the aquifer system, if not controlled. Artificial recharge 

zone, if available, should be de-acidified for pH normalization and the neutral water should be 

infiltrated into the aquifer system. Dedicated boreholes at strategic locations are required for regular 

monitoring rather than using the community wells.  

 

 
Figure 3.4.5: Geology of the project site showing location of monitoring wells 

 

 

3.4.4 Kenpong Construction Limited – Assessment of the Groundwater Potential for 

Borehole Drilling at Oyarifa in Accra, Using Resistivity Geophysical Technique 
(Project staff: Mr. Collins Okrah – Research Scientist and Dr. William A. Agyekum – Senior Research 

Scientist) 

The purpose of the study was to determine the existence of fracture development within the 

underlying basement rock at Oyarifa, Accra, with the view to drill a borehole to support production 

of sachet and bottled water on behalf of Kenpong Construction Limited. 

 

In the reporting year, hydrogeological investigations were conducted. The terrain was noted to be 

underlain by mica schist (± chlorite) with some quartzite of the Togo Series. The overburden 

material was observed to be a mixture of clay and sandy-clay. Geophysical technique involving 

Vertical Electrical Sounding (VES) was used for the studies to assess the groundwater potential for 

borehole drilling. The results of the geophysical investigations indicated that the area is underlain by 

three geological layers with varying apparent resistivity values (Figures 3.4.6 and 3.4.7). The site 

was characterized by about 6 m thick overburden, and underlain by slightly-fractured bedrock. The 

groundwater potential at the site was expected to be low. At the end of the study, it was 
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recommended that a test well should be drilled at point VES-1 with point VES-2 as alternative 

drilling point. The depth of the borehole should not be lower than 100 m. 

 

 
Figure 3.4.6: VES curve at selected point 

 

 
Figure 3.4.7: Resistivity pseudo-section at selected point 

 

 

3.4.5 SSNIT (NORTHERN SECTOR) – Geophysical Investigation for 7no. Borehole Siting at 

SSNIT Offices in the Northern Sector of Ghana 
(Project Staff: Mr. Collins Okrah – Research Scientist and Dr. William A. Agyekum – Senior Research 

Scientist) 

The purpose of the study was to identify zones of high groundwater potential and select suitable sites 

for borehole drilling at SSNIT offices in the northern sector of Ghana. The main objective was to 

assess the possibility of drilling one borehole at each of the selected branch offices in the northern 

sector of Ghana that could yield considerable quantity of groundwater to serve as the domestic water 

supply for each branch office.  

 

In the year under review, hydrogeological investigations were carried out to select suitable drilling 

points at the seven (7) SSNIT Offices, which included three (3) Office Complexes at Kumasi, 

Sunyani and Tamale, and four (4) Branch Offices at Nkawkaw, Sefwi-Wiawso, Ashanti Mampong 

and Wa. Activities carried out consisted mainly of desk study, field reconnaissance survey and 
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geophysical investigations, using VES technique. The Vertical Electrical Sounding (VES) was used 

to determine the vertical variation of rock resistivity with the view to determining fractures within 

the underlying bedrock at each site. The results of the geophysical investigations indicated that the 

sites had variable levels of groundwater potential (Figure 3.4.8). It was recommended that drilling 

should be carried out at the exact points selected to ensure successful drilling of the boreholes (Table 

3.4.4). 

 

  

 
 

  

 

 

Figure 3.4.8: VES curves at selected points for test drilling 
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Table 3.4.4: Selected points for test drilling 

SSNIT Office Drilling Point Proposed 

Overburden 

Thickness (m) 

Minimum 

Recommended 

Drill Depth (m) 

Yielding Capacity 

Main Alternative 

Nkawkaw  Branch Office VES-2 VES-3 10 ≥ 75 Moderate 

Adum Office Complex, 

Kumasi 
VES-1 VES-2 22 ≥ 80 Moderate 

Ashanti Mampong Branch 

Office 
VES-2 VES-1 9 ≥ 120 Moderate 

Sefwi-Wiawso Branch Office VES-1 VES-2 20 ≥60 Moderate - to - high 

Sunyani Office Complex VES-2 VES-3 20 ≥ 60  Moderate 

Tamale Office Complex VES-1 VES-2 10 ≥ 150  Low 

Wa Branch Office VES-3 VES-2 19 ≥ 75 Moderate 

 

 

3.4.6 Construction of 7No. Boreholes to Selected Bank of Ghana (BoG) Properties in the 

Greater Accra Region of Ghana 
(Project Staff: Mr. Evans Manu – Research Scientist, Dr William A Agyekum – Senior Research 

Scientist, Mr. Collins Okrah – Research Scientist)  

The study was undertaken to carry out extensive hydro-geological studies at two Bank of Ghana 

(BoG) property sites (Mataheko flats and Deputy Governor‟s residence - Adjiringano) to identify 

zones of high groundwater potential; select suitable sites for borehole drilling; and install 

submersible pumps and reverse osmosis (RO) systems on all the successful boreholes. 

 

During the reporting period, reconnaissance survey was carried out to detect sufficiently permeable 

strata that could be considered water-bearing by analyzing the topography, geology, hydrogeology, 

structural features, water points and soil surveys. The Vertical Electrical Sounding (VES) resistivity 

technique was employed to detecting both narrow and large fracture zones, as well as thicknesses of 

weathered zones (regolith). The field data was analyzed using the „ZONDI‟ geophysical software to 

obtain the number of geological layers in the sub-surface, and their corresponding resistivity and 

thickness with the view of detecting fractures within the underlying bedrock. A total of seven (7) 

boreholes were drilled (Figure 3.4.9). This was made up of six (6) boreholes located at Mataheko 

flats and one (1) at Adjiringano (Deputy Governor‟s residence), all within the Accra metropolis.  

 

The mean drilling depth was 59 m and ranged from 40 to 130 m. The drilling yields ranged from 12 

to 300 lpm, with a mean of 171 lpm. The transmissivity values, which indicates the rate at which 

water flows into the boreholes ranged between 0.09 and 55.0 m
2
/day with an average value of 25.9 

m
2
/day. Their specific capacity values ranged between 0.4-33 m

3
/day/m with an average value of 

14.6 m
3
/day/m. Six (6)-hour constant-discharge pumping test was carried out on each of the 

boreholes to determine their aquifer characteristics and provide information on their behaviour under 

long duration of pumping. A sample of the analysed pumping test data is shown in Figure 3.4.10. 

Results of the geophysical investigations indicated that the staff quarters at Mataheko had relatively 

higher groundwater potential than the Ajiriganno site. At Mataheko flats, the major aquifer zones of 

the boreholes were intercepted between 18 and 35 m, whilst at Adjiringano site, the fracture section 

was intercepted at 90 m. The recommended depth of pump installation, pumping rate and duration as 

well as the expected volume of abstraction are shown in Table 3.4.5. The water quality was generally 

satisfactory with exception of B/H 2 and B/H 7 which had slight salinity, iron and manganese 

problems. Water from all the boreholes would require treatment such as chlorination and filtration 

before drinking. A summary of the quality of water sampled from the various boreholes is shown in 

Table 3.4.6. 
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It was recommended at the end of the study that post-installation servicing of the pump and borehole 

facilities should be carried out periodically, at least twice per annum. In addition, a timer could be 

coupled with the pump system to control the pumping and recovery periods.  

 

  
Figure 3.4.9: Selected scenes from drilling activities 
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Figure 3.4.10: Drawdown and Residual Drawdown curves on BH 1 Mateheko 

 
Table 3.4.5: Recommendation for pump operation and water abstraction 

Borehole 

ID 

Installation 

Depth 

Pumping 

rate (lpm) 

Pumping duration 

(hrs) 

Expected volume of water after 

the 6-hr pumping period (litre) 

BH1 38 75 6 27,000 

BH2 65 100 6 36,000 

BH3 26 100 6 36,000 

BH4 26 100 6 36,000 

BH5 34 100 6 36,000 

BH6 26 100 6 36,000 

BH7 80 20 5 6,000 

 
Table 3.4.6: Summary of water quality results 

Parameter WHO 

Guideline 

Borehole No./Value 

BH1 BH2 BH3 BH4 BH5 BH6 BH7 

Turbidity (NTU) 5 *15.00 6.00 2.00 *19.00 <1.00 1.00 *14.0 

Color (Apparent) (Hz) 15 5.00 <2.50 <2.50 5.00 <2.50 <2.50 2.50 

Odour Inoffensive - - - - - - - 

pH (pH Unit) 6.5-8.5 6.67 7.04 6.94 6.73 6.54 6.68 6.24 

Conductivity (μS/cm) - 1384 2010 970 930 704 757 12980 

Total Suspended Solid (TSS) (mg/l) - 14.00 13.00 1.00 18.0 2.00 9.00 5.00 

Total Dissolve Solid (TDS) (mg/l) 1000 761 *1106 534 511 387 416 *7139 

Pumping Test by:   CSIR-WRI                   Location:  BoG Staff Qtrs, Mataheko

Date:  6th December, 2014                   Evaluated by:  Dr. William A. Agyekum

Discharge (Q) = 100 lpm (6.0m
3
/hr) = 144.0 m

3
/d

Max Drawdown = 5.68 m Q = 144 m3/hr

DRAWDOWN RESIDUAL DRAWDOWN

Drawdown within one log cycle  (ΔS) = 4.8 - 4.2 = 0.6 m Drawdown within a log cycle (ΔS') = 1.0 - 0.6 = 0.4m

1) Transmissivity T = 0.183Q/ΔS Residual Transmissivity T' = 0.183Q/ΔS'

                              = 43.9 m
2
/d                                                  = 26.4 m

2
/d            = 65.9 m2/d

Tav. = (T+T')/2 = (43.9 + 65.9)/2 = 54.9 m
2
/d

2) Specific Capacity (Sp. Cap) = Discharge Rate/Maximum Drawdown

                                           = 12/14.33 m3/hr/m        = 144/5.68 m
3
/d/m

        = 25.4m
3
/d/m
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Sodium (mg/l) 200 *220 *218 168 160 86.0 67.0 *670 

Potassium (mg/l) 30 2.5 3.20 4.10 3.80 3.00 2.80 12.0 

Calcium (mg/l) 200 55.5 97.00 44.1 22.80 22.3 8.80 *1038 

Magnesium (mg/l) 150 34.3 145 20.1 16.5 13.2 3.00 *672 

Total Iron (mg/l) 0.3 0.052 0.069 0.075 0.134 0.332 <0.010 0.159 

Ammonium (NH4-N) (mg/l) 0.00-1.5 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Chloride (mg/l) 250 *387 *596 198 163 123 29.8 *4268 

Sulphate (SO4) (mg/l) 250 25.4 59.00 21.00 51.7 16.00 19.9 *796 

Phosphate (PO4-P) (mg/l) - 0.066 0.625 0.232 0.498 0.139 0.145 0.042 

Manganese (mg/l) 0.4 0.006 *0.446 0.007 0.025 0.043 0.008 0.363 

Nitrite (NO2-N) (mg/l) 1 <0.001 <0.001 <0.001 0.022 0.013 0.032 0.237 

Nitrate (NO3-N) (mg/l) 10 <0.001 0.024 0.021 0.023 0.026 0.046 1.10 

Total Hardness (as CaCO3) (mg/l) 500 280 *837 193 125 110 34.2 *5360 

Total Alkalinity (as CaCO3) (mg/l) - 195 308 246 198 125 126 359 

Calcium Hardness (as CaCO3) (mg/l) - 139 242 110 56.9 55.7 22.0 2595 

Mag. Hardness (as CaCO3) (mg/l) - 141 595 82.8 68.1 54.3 12.2 2765 

Fluoride (mg/l) 1.5 0.116 0.569 0.469 0.108 0.358 0.337 0.106 

Bicarbonate (as CaCO3) (mg/l) - 238 376 300 242 153 154 438 

Carbonate (mg/l) - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 

 

3.4.7 Groundwater Geophysical Studies to delineate potential drilling points at the premises 

of Ridge Royal Hotel at Cape Coast in the Central Region of Ghana  
(Project Staff: Mr. Evans Manu – Research Scientist and Dr William A. Agyekum – Senior Research 

Scientist) 

The study was aimed at conducting geophysical survey to identify zones of high groundwater 

potential and select suitable sites to drill boreholes that could yield considerable quantity of 

groundwater to ensure sustainable potable water for the running of Royal Ridge Hotel in the Central 

Region of Ghana. The scope of work included desktop study, field reconnaissance survey and 

geophysical investigations. The reconnaissance survey was carried out to detect sufficiently 

permeable strata that could be considered water-bearing by analyzing the topography, geology, 

hydrogeology, structural features, water points and soil surveys. 

The Vertical Electrical Sounding (VES) technique was used to determine the vertical variation of 

rock resistivity with depth (Figure 3.4.11). One of the plotted VES curves and its corresponding 

modeled parameters are presented in Figure 3.4.12. The results of the geophysical investigations 

indicated that the study area was generally underlain by three geological strata with varying apparent 

resistivity values. The overburden is about 20 m thick and the bedrock is moderately fractured to 

facilitate groundwater development with expected satisfactory borehole yield. It was recommended 

that the depth of boreholes to be drilled should exceed 60 m. The rank list for the test drilling is also 

shown in Table 3.4.7. 
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Figure 3.4.11: Geophysical exploration at the 

Ridge Royal Hotel, Cape Coast 

Figure 3.4.12: Analyzed VES curve at point VES3 

 

 
Table 3.4.7: Ranked VES points for test drilling 

VES Point Longitude Latitude Ranking 

VES1 -1.25184 5.12332 5
th

  

VES2 -1.25188 5.12435 3
rd

 

VES3 -1.25147 5.12202 1
st
  

VES4 -1.25169 5.12216 2
nd 

 

VES5 -1.25132 5.12239 4
th

  

 

 

3.4.8 Groundwater Geophysical Studies to delineate potential drilling points at CSIR-PGRRI 

Farms at Bunso in the Eastern Region of Ghana  
(Project Staff: Mr. Evans Manu – Research Scientist and Dr William A. Agyekum – Senior Research 

Scientist) 

The purpose of the study was to conduct geophysical survey to identify zones of high groundwater 

potential and select suitable sites for borehole drilling at CSIR-PGRRI Farms at Bunso in the Eastern 

Region of Ghana. The scope of work included desktop study, reconnaissance survey and geophysical 

survey. The borehole was required at the Institute‟s experimental farms to provide uninterrupted 

water supply for the nursing and watering of seedlings and other crops during the dry season.  

 

During the reporting period, topographic and geological maps, existing borehole information and 

previous hydrogeological work undertaken in the study area were compiled and assessed. 

Reconnaissance survey was then carried out to detect sufficiently permeable strata that could be 

considered water-bearing by analyzing the topography, geology, hydrogeology, structural features, 

water points and soil surveys. The geophysical techniques employed were mainly the 

Electromagnetic (EM) and Vertical Electrical Sounding (VES) (Figure 3.4.13). EM 34-3 

electromagnetic equipment was employed in the survey to provide a direct measurement of apparent 

conductivity. Five (5) points where conductance was expected to be high for VES survey were 
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selected from the EM profiles. The VES survey was carried out using the ABEM SAS 1000 

Terrameter equipment. Schlumberger configuration that uses the electrode expansion procedure was 

adopted for the VES data collection. The maximum depth of investigation with the VES was 40 m. A 

sample of the plotted EM profile and VES curves are shown in Figures 3.4.14 and 3.4.15.  

 

It was recommended at the end of the study that the depth of boreholes to be drilled at the study site 

should exceed 60 m. Drilling should be supervised by a competent hydrogeologist and pumping test 

should be carried out on successful wells to determine their aquifer characteristics and sustainable 

yield. 

 

  
Figure 3.4.13: Geophysical survey at CSIR-PGRRI Farms at Bunso 

 

  
Figure 3.4.14: EM conductivity profile line A Figure 3.4.15: Analyzed VES curve at point SP2 
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3.5 SURFACE WATER DIVISION  

 

 

Research Scientists of the Surface Water Division 

   
Dr. Kwabena Kankam-Yeboah 

(Chief Research Scientist/ 

Head of Division) 

Dr. Frederick Amu-Mensah 

(Senior Research Scientist) 

Dr. Barnabas A. Amisigo 

(Senior Research Scientist) 

   

 
  

Dr. Emmanuel Obuobie 

(Senior Research Scientist) 

Dr. Emmanuel O. Bekoe 

(Senior Research Scientist) 

Mr. Fred Logah 

(Senior Research Scientist) 

   

 

 

 

 Mrs. Debora O. Darko  

(Research Scientist) 

 

 

 

The long-term objective of the Surface Water Division is to generate, develop and transfer 

appropriate technologies, information and services for sustainable development, utilization and 

management of surface water resources for socio-economic development.  

The specific objectives include: 

 assessment of surface water resources of the country for socio-economic development; 
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 assessment of sediment transport by streams/rivers and discharges into reservoirs for 

planning and management of water resources; 

 development and adaptation of appropriate technologies and water conservation techniques 

for water supply to households, communities, farms and industries; and  

 assessment of climate change effects and adaptation strategies.  

Details on the research and development activities of the Division are presented in the following 

sections.  

 

 

3.5.1 Re-optimization and Re-operation Study of the Akosombo and Kpong Dams 
(Project Staff: Dr. B. A. Amisigo – Senior Research Scientist, Dr, Emmanuel Obuobie – Senior Research 

Scientist, Mr. Frederick Y. Logah – Senior Research Scientist, Dr. Kwabena Kankam-Yeboah – Chief 

Research Scientist and Mr Collins Sasu-Asante – Technologist) 

The overarching goal of the entire re-optimization and re-operation study was to establish technically 

and economically feasible flows that will restore the ecosystem functions and livelihoods 

downstream the Akosombo and Kpong power facilities. It was also aimed at assessing the impact of 

climate change (CC) and the required adaptation measures in the restoration of the ecosystem 

functions and livelihoods of the communities in the Lower Volta Basin.  

 

In the reporting year, climate downscaling over the Volta Basin was undertaken with an ensemble of 

GCMs consisting of a two-member model, namely, the HADCM3 model developed by the UK Met 

Office, UK, and the MPEH5 (or ECHAM5/MPI-OM) model developed by the Max Planck Institute 

for Meteorology, Germany. The modeled datasets (HADCM3-A1B, HADCM3-A2, MPEH5-A1B 

and MPEH5-A2) were statistically downscaled to obtain station-specific climate scenario for the 17 

synoptic stations in 3 climatic zones shown in Figure 3.5.1. The downscaling was done using the 

Long Ashton Research Station Weather Generator - LARS-WG which is a stochastic weather 

generator for simulating daily climate data at a single site under current and future climate 

conditions. The downscaling of the CC data has been completed and a draft report submitted to the 

WRC. This report has been forwarded to the VRA for their comments.  

 

At the end of the study, temperature projections under both the A1B and A2 scenarios showed 

increases in the mean annual values of the future climate, relative to the current, in all three climate 

zones of the Volta Basin (Table 3.5.1). Under the A1B scenario, the mean annual temperatures were 

projected to increase, on average, by about 0.6 
o
C in the Sudanno-Sahelian and Sudannian zones 

while an increase of about 0.5 
o
C was projected for the Guinean zone. The mean annual temperature 

projections of the future climate for the A2 scenario showed an average increase of about 0.6 
o
C in 

the Sudanno-Sahelian zone and about 0.5 
o
C in the Sudannian and Guinean zones, relative to the 

values of the current climate (Table 3.5.2). Generally, the increase in mean annual temperature for 

both the A1B and A2 scenarios was most rapid in the Sudanno-Sahelian zone, and least rapid in the 

Guinean zone. This was an indication that the inland northern portions of the basin which is currently 

the warmest areas in the basin, would continue to warm faster than the middle and southern coastal 

areas towards the middle of the 21
st
 century. There appeared to be no significant differences in the 

projected changes in the mean annual temperature between the A1B and A2 scenarios in the 

Sudanno-Sahelian and Guinean zones. In the Sudannian zone, a slight difference of 0.1 
o
C was 

projected between the A1B- and A2-driven annual temperatures.  
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Figure 3.5.1: Map of the Volta Basin showing the three (3) climate 

zones and location of the 17 synoptic stations (Black dots, red letters) 
 

Table 3.5.1: Projected changes in temperatures in the Volta Basin under the IPCC SRES A1B scenario 

TIME 

SCALE 

GUINEAN ZONE SUDANNIAN ZONE SUDANNO-SAHELIAN ZONE 

Observed 

mean (
oc) 

Projected Changes 

(
oc) 

Observed 

mean  

(
oc) 

Projected Changes
 

(
oc) Observed 

mean (
oc) 

Projected Changes 

(
oc) 

Min Mean Max Min Mean Max Min Mean Max 

Annual 26.9 0.5 0.5 0.6 28.2 0.6 0.6 0.6 28.8 0.6 0.6 0.7 

Jan-Mar 28.2 0.5 0.6 0.6 29.4 0.6 0.6 0.6 28.6 0.5 0.5 0.6 

Apr-Jun 27.2 0.5 0.6 0.7 28.7 0.6 0.7 0.7 31.6 0.7 0.8 0.9 

Jul-Sep 25.3 0.4 0.4 0.5 26.0 0.4 0.4 0.5 27.2 0.5 0.5 0.6 

Oct-Dec 26.7 0.4 0.6 0.7 27.4 0.6 0.7 0.7 27.9 0.7 0.7 0.7 

NB: Projected change = Downscaled projected mean temperature (2011-2040) minus the observed mean (1981-2010) 

 



Annual Report 2015  R & D Activities 

66 

CSIR Water Research Institute 

Table 3.5.2: Projected changes in temperatures in the Volta Basin under the IPCC SRES A2 scenario 

TIME 

SCALE 

GUINEAN ZONE SUDANNIAN ZONE SUDANNO-SAHELIAN ZONE 

Observed 

mean (
oc) 

Projected Changes  

(
oc) Observed 

mean (
oc) 

Projected Changes 

(
oc) Observed 

mean (
oc) 

Projected Changes 

(
oc) 

Min Mean Max Min Mean Max Min Mean Max 

Annual 26.9 0.4 0.5 0.6 28.2 0.5 0.5 0.6 28.8 0.5 0.6 0.6 

Jan-Mar 28.2 0.4 0.6 0.9 29.4 0.9 1.0 1.1 28.6 1.3 1.7 2.1 

Apr-Jun 27.2 0.0 0.1 0.2 28.7 -0.2 -0.1 0.0 31.6 -0.3 -0.2 0.1 

Jul-Sep 25.3 0.6 0.6 0.7 26.0 0.6 0.7 0.7 27.2 0.7 0.7 0.9 

Oct-Dec 26.7 0.6 0.7 0.8 27.4 0.5 0.6 0.7 27.9 -0.5 0.0 0.5 

NB: Projected change = Downscaled projected mean temperature (2011-2040) minus the observed mean (1981-2010) 

 

The projected increases in the mean annual and seasonal temperatures in the study corroborated 

earlier projections of increased temperatures in the future climate of Ghana (about 42 % of the Volta 

Basin) and the West African region, which encompassed the entire Volta Basin. The projected 

changes in mean annual rainfall for the A1B scenario, on average, showed increases of 2 %, 7 %, and 

2 % over the mean annual rainfall of the current climate in the Sudanno-Sahelian, Sudannian, and 

Guinean zones, respectively (Table 3.5.3). Similar to the A1B scenario, the mean annual rainfall 

under the A2 scenario showed increases of about 3 %, 9 %, and 2 % over the rainfall values of the 

current climate in the Sudanno-Sahelian, Sudannian, and Guinean zones, respectively (Table 3.5.4).  

 
Table 3.5.3: Projected changes (%) in rainfall in the Volta Basin under the IPCC SRES A1B scenario 

TIME 

SCALE 

GUINEAN ZONE SUDANNIAN ZONE SUDANNO-SAHELIAN ZONE 

Observed 

mean 

(mm) 

Projected Changes  

(%) 
Observed 

mean 

(mm) 

Projected Changes  

(%) 
Observed 

mean 

(mm) 

Projected Changes  

(%) 

Min Mean Max Min Mean Max Min Mean Max 

Annual 1240.1 -3.3 2.0 4.3 1095.9 1.9 7.1 12.3 826.5 -5.7 2.4 9.8 

Jan-Mar 145.8 -29.3 1.2 31.0 48.8 53.7 106.2 97.3 8.4 0.0 89.5 136.0 

Apr-Jun 469.9 -11.1 -0.8 6.4 365.5 -7.3 7.7 23.5 217.2 -7.4 -0.6 8.2 

Jul-Sep 397.6 -8.6 6.3 22.5 577.3 -16.5 2.9 12.5 557.9 -5.1 2.1 12.1 

Oct-Dec 226.8 -40.4 -8.2 5.7 104.3 -7.9 15.6 46.1 42.9 -41.0 4.3 43.9 

 

 
Table 3.5.4: Projected changes (%) in rainfall in the Volta Basin under the IPCC SRES A2 scenario 

TIME 

SCALE 

GUINEAN ZONE SUDANNIAN ZONE SUDANNO-SAHELIAN ZONE 

Observed 

mean 

(mm) 

Projected Changes  

(%) 
Observed 

mean 

(mm) 

Projected Changes  

(%) 
Observed 

mean 

(mm) 

Projected Changes  

(%) 

Min Mean Max Min Mean Max Min Mean Max 

Annual 1240.1 -3.1 2.1 5.0 1095.9 2.6 7.8 13.2 826.5 -5.2 2.9 10.5 

Jan-Mar 145.8 -7.9 5.9 35.7 48.8 48.3 60.2 96.2 8.4 0.0 71.6 107.5 

Apr-Jun 469.9 -3.2 0.9 6.5 365.5 -7.8 2.7 6.3 217.2 -8.5 -2.3 5.9 

Jul-Sep 397.6 -8.2 5.0 9.8 577.3 -4.1 6.2 13.1 557.9 -4.3 3.3 13.2 

Oct-Dec 226.8 -18.6 -2.9 7.5 104.3 -4.7 9.5 18.2 42.9 -36.3 10.9 51.5 

 

The projected trend of increases in the near-future mean annual rainfall in the study was consistent 

with results reported in previous studies of climate change in Ghana (McSweeney et al., 2010; 

Obuobie and Asante-Sasu, 2013; Tachie-Obeng et al., 2014; Obuobie, 2014) and the larger West 

African region (IPCC, 2013; Sylla et al., 2012; Paeth, et al., 2011). In particular, the results of the 

study supported the findings of Tachie-Obeng et al. (2012, 2014), which indicated that the 

improvement in the annual rainfall of the current climate (in Ghana and possibly the West African 

region) from the late 1990s to the 2000s will continue into the near future. 
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It was concluded from the study that the Volta Basin would become warmer and wetter across all the 

climate zones in the near-future (2011-2040), relative to the current (1981-2010) climate, under the 

IPCC SRES A1B and A2 scenarios. The warming of the Volta Basin was most rapid in the Sudanno-

Sahelian zone (northern inlands) and least rapid in the Guinean zone (southern portions of the basin), 

under the two scenarios. The total annual rainfall in the Volta Basin was projected to increase, on 

average, by up to about 7 % under the A1B scenario and up to 9 % under the A2 scenarios.  

 

It was recommended that the downscaled CC data were suitable for use in the assessment of the 

impact of CC on stream flows into the Volta Lake for reoperation scenarios. 

 

 

3.5.2 ICT Tools for the Enhancement of Irrigation Efficiency in West Africa 
(Project Staff: Dr. E. O. Bekoe – Senior Research Scientist, Dr. J. A. Ampofo – Chief Research Scientist, 

Dr. K. Kankam Yeboah – Chief Research Scientist, Dr. E. Obuobie – Senior Research Scientist, Mrs. D. 

O. Darko – Research Scientist and Mr. F. Logah – Senior Research Scientist) 

The overall objective of the study was to enhance irrigation practices in West Africa in order to 

optimize water resources management and increase agricultural productivity. The scope of research 

activities were to develop and adjust a soil water balance model for determining irrigation 

requirements of crops such as rice and vegetables; design, development and implementation of a 

sensor network for monitoring environmental parameters; design, development, implementation and 

testing of an ICT-based irrigation advisory service; and build on target stakeholders‟ capacities in 

irrigation and ICT technologies and foster replicability to other African regions through wide spread 

dissemination of the project outcomes. 

 

Activities carried out during the reporting year included monthly monitoring of climate stations, 

hydrometeorological data collection and storage in electronic format and land preparation at Weija, 

Akumadan and Bontanga stations. Cultivation of rice commenced at Bontanga, tomatoes cultivation 

commenced at Akumadan whilst pepper farming commenced at Weija during the first quarter of the 

year 2015. Irrigation advisory questionnaire was administered to 135 respondents consisting of 

farmers and scientist to enable the research team render good irrigation advice. The soil water 

balance model was validated in the pilot fields of Ghana. Crop parameters, seeding dates, irrigation 

times and depths, fertilizer and pesticide application dates were collected and analysed to inform 

adjustments that took place with the FAO 56 Penman Monthieth evapotranspiration model that was 

been used. Data analysis for Weija station was undertaken and some adjustments carried out for 

water depletion, KCdualFAO56, crop cover, and water marks to help understand how pepper utilizes 

irrigation water as shown in Figures 3.5.2 – 3.5.3. 
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Select options
Select soil silt loam

Select crop Pepper

Select seeding date 04/02/2015

Select irrigation system Sprinkler

Irrigation interval 7

Irrigation dose 1

Automatic (YES o NO) NO

Initial soil water contentVery humid

Irrigation Scheduling

Lenghts of crop development stages

Tabla 11

Initial (Lini) 25

Development (Ldev) 30

Midseason (Lmid)) 25

Lateseason (Llate) 30

Kcb (basal crop coefficients)

Table 17

Kcb ini 0.15

Kcb mid 1

Kcb end 0.8

 

Figure 3.5.2: Data collected at Weija climate stations 

 

 
Figure 3.5.3: Adjustments undertaken to improve modeling at Weija climate stations 
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3.5.3 Water Infrastructure Solutions from Ecosystem Services Underpinning Climate 

Resilient Policies and Programmes (WISE-UP to Climate) 
(Project Staff: Dr. Emmanuel Obuobie – Senior Research Scientist, Dr. Kwabena Kankam-Yeboah – 

Chief Research Scientist, Dr. Emmanuel Obeng-Bekoe – Senior Research Scientist, Dr. Barnabas Amisigo 

– Senior Research Scientist, Mrs. Deborah O. Darko – Research Scientist, Mr. Frederick Logah – Senior 

Research Scientist, Ms. Sylvia Amponsah - Technologist, Mr. Gabriel Appiah - Technologist, Mr. Frank 

Oblim – Technologist and Mr. Collins Asante-Sasu – Technologist) 

The overarching objective of the project was to increase adaptive capacity in the Volta Basin through 

recognition and inclusion of ecosystem services provided by natural infrastructure in investment 

strategies for climate change adaptation and through optimization with built infrastructure planning 

and development. Activities carried out in the reporting year included: (i) building capacity of 

stakeholders through climate change scenario and WEAP/IRAS training workshops; (ii) organizing 

action learning meetings for stakeholders to interact with the project; (iii) conducting political-

economy survey at various political levels together with report preparation; (iv) mapping of 

ecosystem services at community level; (v) economic valuation of ecosystems and household survey 

at community level; (vi) consulting key stakeholders such as VRA, GWCL, GIDA, Water 

Directorate-MWRWH, WRC, EPA, EC and VBA of the project and collecting data for water 

resource system modeling; (vii) installing hydro-meteorological instruments at project sites; (viii) 

meeting with stakeholders to update them on project progress; (ix) participation in annual planning 

meeting of WISE-UP project; and (x) participation in scenario building in Nairobi, Kenya. 

 

At the end of the reporting year, large amount of data were gathered and being analyzed. Preliminary 

findings from the political economy survey showed a top-down decision-making process regarding 

major water infrastructure investment which tends to hamper creativity from the bottom. There 

appeared to be a heavy influence of politics and party political agenda that appeared to be shaping 

the discourse on water infrastructure investment. The bigger picture of proper national planning and 

development was lost on some of the national institutions and the tendency for projects to drop out if 

a government changes was very high. The decision of what has to be done lies more with who has 

the money and funds. Donor funding largely determines the national agenda on water infrastructure 

investment and climate change adaptation.  
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3.6 COMMERCIALIZATION AND INFORMATION DIVISION  

 

 

The Commercialization and Information Division promotes commercialisation of research and 

development activities of the Institute. The specific objectives that guide the Division‟s activities are 

to: 

 develop programmes and strategies for commercialization; 

 provide requisite information and documentation on the Institute; 

 provide specialized services in support of research and development; 

 perform public relations functions; and 

 organize open days and internal seminars on research and development activities of the 

Institute. 

 

3.6.1 Cartography Section  

During the reporting year, the Cartographic Section supported Research and Consultancy Services 

through the provision of elaborate drawings in the form of maps and borehole profiles. Some old 

maps and graphs were updated in addition to printing services. In all, a total of nineteen (19) 

drawings were prepared for four (4) of the six (6) Research Divisions and the Estate Section. The 

details are shown in Figure 3.6.1.  

 

 
Figure 3.6.1: Percentage composition of the number of 

drawings made for the various Divisions in the Institute 

 

Hydrogeological maps of Greater Accra, Volta, Eastern, Ashanti, Western and Central regions of 

Ghana are available for sale to groundwater consultants, institutions and individuals. 

 

 

3.6.2 Development of Research Library and Water Resources Documentation System 

In the year under review, 307 books were acquired, processed and added to stock. A total number of 

1,753 user visits consisting of 1,357 internal users and 397 external users were recorded. The internal 

users comprised research scientists, technical and junior staff. They visited the library for various 

purposes such as research and consultancy services, enquiries and referral services. Computerization 

of the library‟s records continued. A total of 1,370 staff publications such as books, technical and 

consultancy reports were keyed into the computerized database. These publications were stamped, 

accessioned, catalogued, classified and shelved during the year for reference purposes.  
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3.6.3 Internal Seminars 2015 

Internal seminars were organized during the reporting year to provide fora for participants to discuss 

and also bring into the public domain current research activities of the Institute. A total of 38 

presentations on various research topics being addressed by the Institute were made (Table 3.6.1). 

Scientists from allied institutions and the mass media attended. 

 
Table 3.6.1: Internal seminar presentations during 2015 

Date Presenters/Speakers Topics  

 

21st January, 2015 

Dr. Gloria Naa Dzama Addico, 

Dr. Moses Mensah, Prof. Anne 

Meyer 

Seaweed biorefinery – Green economy, inclusive growth 

and employment  

 

 

 

 
 

2nd July, 2015 

Dr. Kwabena Kankam-Yeboah Overview of research and development activities at the 

Surface Water Division 

Dr. Frederick Amu-Mensah 

 

Climate change adaptation empowerment through 

domestic rooftop rainwater harvesting 

Dr. Emmanuel Obuobie  Water infrastructure solutions from ecosystem services 

underpinning climate resilient policies and programmes 

Dr. Barnabas Amisigo  
 

 

Multi-objective optimization and system simulation in the 
Volta Basin 

Dr. Emmanuel Obeng Bekoe  Improving irrigation water efficiency through the use of 

ICT tools (IRRIWEST-Project) 

Mr. Frederick Logah  Modelling stream in-flows into the Volta River 

 

 

 

 

 

 

6th July, 2015 

Dr. William A. Agyekum  Overview of research and development activities of the 

Groundwater Division 

Dr. Anthony A. Duah  

 

Vital Signs Ghana: A system to generate data for managers 

and farmers to enable better decision-making in support of 

sustainable agricultural production 

Mr. Patrick Amankwah Mainoo  Improving access to sustainable water supply in rural and 

peri-urban communities: Case study in Volta and Northern 

regions of Ghana 

Mr. Collins Okrah  Improving access to potable water supply for downstream 

communities of the Volta Lake in Ghana 

Mr. Evans Manu Geophysical studies to delineate zones of high 

groundwater potential for rice farming project in Kafin 

Hausa in Nigeria 

 
 

 

 

 

 

 

7th July, 2015 

Dr. Isaac O. A. Hodgson  Overview of research and development activities of the 
Environmental Chemistry and Sanitation Engineering 

Division 

Mr. Samuel Obiri  Phytoremediation of heavy metals in contaminated mine 

lands in Ghana 

Dr. Kwadwo Ansong Asante  Assessment of human exposure to Plychlorinated 

Biphenyls (PCBs) and Brominated Flame Retardants 

(BFRs) through fish consumption in Ghana  

Mr. Humphrey Darko  

 

An index assessment of water quality of the Southwestern, 

Coastal and Volta rivers systems 

Mr. Michael Kumi  Rainwater quality assessment in the Tamale Metropolis  

Ms. Saada Mohammed  Assessment of levels of polycyclic aromatic hydrocarbons 

(PAHs) uptake by leafy vegetables grown in peri-urban 

Accra, Ghana 

Mr. Collins Tay Chemical characteristics of the Volta Lake ecosystem 

Mr. Anthony Yaw Karikari  Implications of tilapia cage farming activities on the Volta 

Lake 
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Table 3.6.1: Internal seminar presentations during 2015 (cont.) 

Date Presenters/Speakers Topics  

 

 

 

 

 

 
 

 

 

 

 

 

8th July, 2015  

Dr. Ruby Asmah  Overview of research and development activities at the 

Fishery and Aquaculture Division 

Dr. Ruby Asmah  Assessment of the impacts of cage aquaculture on bottom 

sediments and benthic communities of Lake Volta Lake  

Mr. Francis Amevenku  Livelihood vulnerabilities, resilience and strategies of 

fishing households in the changing ecosystems of the 

Volta Delta in Ghana 

Dr. Felix Attipoe  The use of improved 'Akosombo Strain' of Nile tilapia for 

cage culture in Ghana: A model of technology transfer to 
the Ghanaian fish farmer 

Mr. Francis A. Anani  Growth performance and cost-effectiveness of station-

made and commercial tilapia diets in Nile tilapia 

(Oreochromis niloticus) fingerling production 

Mr. Etornyo Abgeko  Cage culture of Akosombo strain of Nile tilapia 

(Oreochromis niloticus) in selected reservoirs in Northern 

Ghana 

Dr. Seth K. Agyakwah  Development of aquaculture in Ghana: Analysis of the fish 

value chain and potential business cases 

Mrs. Rhoda Lims Sakyi  Isolation, identification and molecular diagnosis of disease 

pathogens associated with clinical diseases of farmed 

populations of Oreochromis niloticus in Ghana  

Mr. Solomon Owiredu  Effects of upwelling on biological production in the Gulf 

of Guinea -Applications in fisheries management  

Mr. Theodore Quarcoopome  Fish fauna of a water storage dam in the Eastern Region of 

Ghana 

Mr. Emmanuel Mensah Tetteh 

Doku  

Effect of climate change on fish production in the Volta 

Lake 

 
 

 

 

 

 

9th July, 2015  

Dr. Mike Osei-Atweneboana  Overview of research and development activities at the 
Environmental Biology and Health Division  

Mrs. Regina A. Banu  Investigating enabling environments for Vibro Cholera 

and control strategies 

Mr. Mark Akrong  

 

Isolation, characterization and small scale production of 

Bacillus sphaericus as bio-insecticide against mosquito 

larvae 

Dr. Gloria Addico  Preliminary investigation into the chemical composition of 

the invasive Sargassum along the west coast of Ghana 

Dr. Ebenezer D. O. Ansa  Macro-invertebrate studies of a water storage facility 

Mr. Henry Martin Asmah  Environmental quality assessment of upper Birim River 

Mr. George T. Mensah  Cycles of transmission of Cryptosporidium and Giardia in 

Kpong and its environs 

 

 

3.6.4 Industrial Visits 

Students from East Airport International School and University of Lagos, Akoka Lagos, Nigeria, 

Faculty of Science, Department of Marine Sciences, visited the Institute on 6
th
 Feb 2015 and 26

th
 Feb 

2015, respectively, to have practical demonstrations on topics read at their various institutions. 

 

 

3.6.5 Exhibitions  

Current research activities and findings of the Institute were showcased during the 19
th

 Ghana 

International Trade Fair Exhibition themed “Trade – The Bridge for Industry and Research” and the 

STI Technology Fair 2015 theme “Strengthening the Private Sector through Research, Technology 

and Innovation” on 26
th

 February 2015 to 8
th
 March, 2015 and 31

st
 March, 2015, respectively, to 

bring to the public domain how these technologies could be accessed. Some who patronized the 
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Institute‟s stand during such exhibitions came for consultation and collaborative research work after 

the exhibition.  

 

 

3.7 CONSULTANCY AND OTHER SERVICES  

 

 

3.7.1 Consultancy and Advisory Services  

The Institute carried out a number of consultancy and advisory services for various donor agencies, 

corporate bodies, governmental and non-governmental organizations, universities and polytechnics, 

public and private sector institutions as well as individuals. The significant ones included: 

 Monthly Assessment of Effluent Quality (Client: Tema Lube Oil Co. Ltd.) 

 Physico-chemical analysis (quarterly) of water samples (Client: West African Fish Ltd.) 

 Physico-chemical and Bacteriological Quality Assessment of Boreholes and Tap Water 

(Client: Oyibi Area Water and Sanitation Development Board) 

 Final Effluent Quality Assessment for Phyto-Riker (Client: GIHOC Phamaceuticals) 

 Advisory services on how to avoid microbial contamination of water sources (Client: Sachet 

water producers) 

 Water quality analysis (Client:Sachet water producers and students) 

 Borehole water quality analysis (Clients: Heisa Eng. Hydronomics, Pumptech, Tetrahydo, 

Tech – 2, Vibrant Village Foundation, etc.) 

 Sustainable Management of Lake Bosumtwi in the Ashanti Region of Ghana – Phytoplankton 

Species Diversity and Biomass (Client: United Nations Educational, Scientific and Cultural 

Organization (UNESCO) 

 Ecological Study of the Water Storage Facility at the Akyem Mine (Client: Newmont Golden 

Ridge Ltd.)  

 Assessment of influent and effluent from the sewage treatment plant (Client: Volta Regional 

Hospital) 

 Apensu pit water quality and algal productivity services (Client: Newmont Ghana Gold Ltd.) 

 Ecological study of the Newmont Golden Ridge Water Storage Facility (Newmont Golden 

Ridge Ltd.)  

 Fish and fisheries of a water storage facility and sources of water into the water storage 

facility (Client: Newmont Golden Ridge Limited) 

 Geophysical investigations to select sites for borehole drilling at SSNIT office, Yendi 

Municipality (Client: SSNIT) 

 Drilling and Mechanization of borehole at the CSIR Guest House, Accra (Client: CSIR) 

 Provision of boreholes for some Bank of Ghana Official Residences at Mataheko and 

Adjiringanor, Accra (Client: Bank of Ghana) 

 Provision of consultancy services to carry out wet and dry season groundwater monitoring 

services (Client: Newmont Gold Ghana Limited) 

 

 

3.7.2 Training Services  

The Institute, through the Technical Divisions, individual research and technical staff, offered 

training in various forms to individuals, groups, non-governmental organizations and students of the 

Universities and Polytechnics. Among them were: 

 In- service training for service personnel and students on industrial attachment 

 Part-time lectureship at the Graduate School of Nuclear and Allied Sciences (SNAS), 

University of Ghana, Legon. 
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 Post graduate partime lectureship at the Department of Agric Engineering, University of Ghana, 

Legon. 

 Supervision of MSc. Students from the Institute of Local Government Studies 

 Supervision of an undergraduate student from Department of Aquatic Resources and 

Fisheries Management of the Faculty of Renewable Natural Resources, University of 

Development Studies, Nyankpala 

 Supervision of MPhil. students of the SNAS, University of Ghana, Legon. 

 Supervision of 3 WASCAL PhD students carrying out their theses work in hydrologic and 

climate change modelling in the Volta Basin in Ghana 
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APPENDICES 

 

 

APPENDIX I: Membership of the Management Board 

 

1. Mr. Peter K. O. Amponsah-Mensah  

Executive Director  

Pamicor Limited 

Accra 

 

Chairman 

2. Mr. Emmanuel Gaze  
Director 

Technical Services, Community Water & Sanitation Agency 

Accra 

 

Member 

3. Mr. Magnus Nunoo  
Chief Executive Officer 

Magvlyn Industries Ltd. & Mobile Water Group of Companies 

Accra 

 

Member 

4. Mr. Jacob Ainoo-Ansah  

Chief Executive Officer  

Ainoo Ansah Farms 

Winneba 

 

Member 

5. Dr. Eugene Atiemo  
Director 

CSIR-BRRI 

Kumasi 

 

Member 

6. Mr. Issahaku Adam  

Ag. Director of Administration 

CSIR-Head Office 

Accra 

 

Member 

7. Dr. Joseph A. Ampofo  
Director 

CSIR-WRI 

Accra 

 

Member 

8. Mr. David Ebo Ampah  

Head of Administration  

CSIR-WRI 

 

Secretary 
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APPENDIX II: Membership of the Internal Management Committee (IMC) 

 

1. Dr. Joseph A. Ampofo Director (Chairman) 

 

2. Dr. Osmund D. Ansa-Asare Deputy Director 

 

3. Dr. Kwabena Kankam-Yeboah Head, Surface Water Division 

 

4. Dr. Gloria Naa Dzama Addico  Head, Environmental Biology and Health Division 

 

5. Dr. Isaac O. A. Hodgson Head, Environmental Chemistry and Sanitation 

Engineering Division  

 

6. Dr. Ruby Asmah Head, Fishery and Aquaculture Division  

 

7. Dr. William A. Agyekum Head, Groundwater Division 

 

8. Mr. Benson Kwabena Owusu Head, Commercialization and Information Division 

 

9. Mr. David Ebo Ampah Head, Administration Division 

 

10. Charity Mensah Offei (Mrs.) Head, Finance Division 

 

11. Dr. Felix Y. Attipoe Officer-In-Charge, ARDEC-Akosombo 

 

12. Dr. Felix Akpabey Officer-In-Charge, WRI Tamale 

 

13. Dr. Emmanuel O. Bekoe Representative, Research Staff Association (RSA) 

 

14. Mr. Alexander D. Dei Representative, Senior Staff Association (SSA) 

 

15. Mr. Francis A. Boakye Representative, TUC (Local Union) 

 

16. Mrs. Claudia Bentum Secretary 
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APPENDIX III: List of Senior Members and Senior Staff 

 

 

List of Senior Members 

 

 

Name Designation Qualification 

Joseph A. Ampofo (Dr) Director 

B.Sc. (Hons) Botany & Dip. Ed. (UCC) 

MPhil. Botany (Legon) 

Ph.D  Botany(Bacteriology) (Legon) 

Osmund D. Ansa-Asare (Dr) Chief Research Scientist 

B.Sc. (Hons) Chem.Dip.Ed. (UCC) 

P.G. Dip. Water Quality Mgt. (Delft) 

PhD. Env. Chem. (Aberdeen) 

Kwabena  Kankam-Yeboah (Dr) Chief Research Scientist 

BSc. Agric. & Dip. Ed. (UCC) 

MSc. Tropical Agric. (UCLouvain, Belgium) 

MSc. Irrig. Eng. (KULeuven, Belgium) 

PhD. Earth Science & Env. Eng. (Okayama Univ., 

Japan) 

Isaac O.A. Hodgson (Dr) Chief Research Scientist 

B.Sc. (Hons) Chem.Eng. (UST), 

MSc. Chem. Eng. (UBC, Canada) 

P.G.Dip. Integ. Env. & Water Mgt. (VKI, Denmark) 

PhD Chem. Eng. (LU, UK) 

Frederick K. Amu-Mensah (Dr) Senior Research Scientist 
BSc. Agric Eng. (UST) 
MSc. Soil & Water Eng. (Wageningen) 

PhD. Bioenv. Science (Tottori, Japan) 

Barnabas A. Amisigo (Dr) Senior Research Scientist 

BSc.(Hons) Agricultural Eng. (UST) 

MSc. Water Res. Eng. (Guelph) 

PhD. Hydrology/Water Res. Eng. (Delft) 

Collins Tay Senior Research Scientist 

B.Sc. Chem. UST 

MSc. Env. Res. Mgt. KNUST 

P.G.Dip. Mgt. of Water Res. & Water Serv. (ITC, Italy) 

Anthony Y. Karikari Senior Research Scientist 
B.Sc. (Hons) UST 

MSc. Chem. (Univ. Of Ryukyns, Japan) 

Kwadwo A. Asante (Dr) Senior Research Scientist 

B.Sc. (Hons) Chem.(UST) 
Cert. Protection & Utilization Of Oceans (Hamburg) 

MS.c. Env. Chemistry and Exotoxicology 

DSc  Environmental. Chemistry 

Asmah Ruby (Dr) Senior Research Scientist 

B.Sc. (Hons) Chem. (UST) 

M.Sc. Ecol. Marine Mgt. (Brussels, Bel.) 

Ph.D Aquaculture (Stirling, UK) 

Mike Osei-Atweneboana(Dr) Senior Research Scientist 

BSc. Biological Sc./Nursing (UG, Legon) 

M Phil Zoology (UG, Legon) 

PhD Medical Parasitology & Molecular Biology 

(McGill, Canada) 

Francis Y.K. Amevenku Senior Research Scientist 
BSc. (Hons) Nat. Res. Mgt. (UST) 

Mphil. Agric. Economics (UG, Legon) 
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Name Designation Qualification 

Felix Akpabey (Dr) Senior Research Scientist 

BSc Zoology/Botany (UCC) & Dip.Ed. (UCC) 

MSc Entomology (UG) 

PhD Entomology (Rhodes Univ., Graham Town, SA) 

Victoria Afutu-Vanderpuye Research Scientist 
B.Sc. (Hons) Zoology/Bot. (Legon). 

M.Sc. Med. Entomology (Pondcherry, India) 

Emmanuel O. Bekoe (Dr)  Senior Research Scientist 

BSc. Agric. Eng. (UST) 

MSc. Soil & Water Eng. (Wageningen, Neth.) 

PhD. Water & Environment (Cranfield, UK) 

Frederick Yaw Logah Senior Research Scientist 
BSc. Agric. Eng. (KNUST) 

MSc. Water Res. Eng. (KULeuven, Belgium) 

Emmanuel Obuobie (Dr)  Senior Research Scientist 
BSc. Agric Eng. (UST) 
MSc. Soil & Water Eng. (Wageningen, Neth.) 

PhD. Natural Science (Univ. Bonn, Germany) 

William A. Agyekum (Dr)  Senior Research Scientist 

B.Sc. Geol. Eng. (UST) 

M.Eng. (Delft, Neth.) 

P.G Dip, Groundwater Exploration (Rehovot, Israel) 

PhD Geology (Univ. of Gh.) 

Anthony A. Duah (Dr)  Research Scientist 

B.Sc. (Hons) Geol. Eng (UST) 

M.Sc.Hydrogeology & Remote Sensing (ITC, Neth.) 

P.G Dip, Groundwater Exploration (Rehovot, Israel) 
PhD Hydrogeology (Univ. of Western Cape, South 

Africa) 

Patrick A. Mainoo Research Scientist 
BSc Physics (KNUST) 

MSc Physics (KNUST) 

Collins Okrah Research Scientist 
BSc (Physics) & Dip. Ed. (UCC) 

MSc Geophysics (KNUST) 

Humphrey F. Darko Senior Research Scientist 
BSc. Chem. (UCC) 

MSc Ecological Marine Management 

Samuel Obiri Senior Research Scientist 
Bed  Chemistry/Integrated Science 
Mphil Inorganic/Analytical Chemistry 

Gloria Naa Dzama Addico (Dr) Senior Research Scientist 

BSc. (Hons) Nat. Res. Mgt. (UST) 

M.Phil. Biological Sciences (UST) 

PhD. Biological Sciences (Univ.of Hull, UK) 

Ebenezer D. O. Ansa (Dr) Senior Research Scientist 

BSc. Zoology (UG, Legon) 

M.Phil. Zoology (UG, Legon) 

PhD. Env. Biotech (Wag., IHE, Delft) 

George T. Mensah  Research Scientist 

BSc. (Hons) Biol. Sciences (KNUST) 

MPhil Zoology, Applied Parasitology (UG, Legon) 

P.G. Dip. In Education (UCC) 

Regina Banu (Mrs) Research Scientist 
BSc Botany (UG, Legon) 

Mphil Botany (UG, Legon) 
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Name Designation Qualification 

Samuel Armoo Research Scientist 
BSc. Zoology (Legon) 

Mphil. Public Health (Legon) 

Joseph N. Padi (Dr) 
Research Scientist 

 

BSc. (Hons) Zool./Bot (Legon) 

MSc. Aquaculture (Auburn, USA) 

PhD Aquaculture (Auburn, USA) 

Felix Y.K. Attipoe (Dr) Research Scientist 

BSc. (Hons) Zool/Bot. (Legon) 

MSc. Aquaculture (Stirling, UK) 

Ph.D Zoology (UCC) 

Theodore Quarcoopome Senior Research Scientist 
BSc. (Hons) Nat. Res. Mgt. (UST) 

MPhil Biological Sciences (UST) 

Seth K. Agyakwah (Dr) Research Scientist 
BSc. (Hons) Biological Sci. (UST) 
Mphil Fisheries Science (UG) 

PhD Fisheries Science (UG) 

Francis Assogba Anani Research Scientist 
BSc Zoology(UG, Legon) 

Mphil Fishery Science(UG, Legon) 

Marian A. Jiagge (Mrs.) Librarian 
BLS. (A.B.U Zaria-Nigeria) 

MLS (UG, Legon) 

Marian Amu-Mensah (Mrs.) Research Scientist 
BSc. Art (UST) 

Mphil Sociology (UG) 

Kwabena Owusu Benson Scientific Secretary 
BEd.Sc. (UCC, Cape-Coast) 

MPhil. Env. Science (UG, Legon) 

Charity Mensah Offei (Mrs) Senior Accountant MBA Accounting (UG, Legon) 

Deborah Ofori Research Scientist 
BSc. Civil Engineering (KNUST) 

MSc. Env. Res. Eng. (Suny-esf-Syracuse, N.Y.)  

Gerard Quarcoo Research Scientist 
B.Ed. Science (UCC) 

Mphil Env. Science (U.G) 

Agbeko Etornyo Research Scientist 
BSc. Agric Technology (UDS) 

Mphil. Fisheries Science (UG) 

Akrong Mark Osa Research Scientist 
BSc. Biological Sciences (KNUST) 

Mphil. Environmental Science (UG) 

Solomon A. Owiredu Research Scientist 
BSc. Oceanography & Fisheries (UG) 

MPhil. Fisheries Science (UG) 
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Name Designation Qualification 

Saada Mohammed Research Scientist  

BSc. Chemistry (UCC) 

MSc. Pharmaceutical Analysis & Qual. Control 

(KNUST) 

Mensah Tetteh-Doku Emmanuel Research Scientist 
BSc. Oceanography & Fisheries (UG) 

Mphil. Fisheries Science (UG) 

Kumi Michael Research Scientist 

BSc. Chemistry (UCC) 

MSc. Env. Science & Tech. (Mid. Sweden Univ., 

Sweden)  

Evans Manu Research Scientist 
BSc. Physics (UCC) 

MSc. Geophysics (KNUST)  

Rhoda Lims Osae-Sakyi (Mrs.) Research Scientist 
BSc. Oceanography & Fisheries (UG) 

M Phil. Oceanography & Fisheries (UG) 

Esther Wahaga (Dr) Research Scientist 

BA Sociology (UCC) 

M Phil Sociology(Univ. of Warwick, UK) 
PhD (Univ. of Warwick, UK) 

Martin Henry Asmah Research Scientist 
BSc. Zoology( Univ. of Ghana) 

M Phil Environmental Science (Univ. of Ghana) 

Carl Ofori Agyemang Research Scientist 

BSc  Geological Engineering (KNUST) 

MSc. Water Sanitation & Environmental Sanitation 

(KNUST) 

Godwin Dorhetso Accountant 
BSc. Accounting (IPS) 

EMBA Finance (UG) 

Thomas K.F. Adom Marketing Officer 

B.A. Dip. Educ. (UCC) 

CIM (UK)-Advanced Cert. 
PG Dip in Org. Devt. (OCIC UK/UCC) 

Master of Arts, Org Devt (UCC) 

Georgina Badu (Mrs) Assistant Librarian 
Dip. Library & Info.Sci. (Legon) 

BA – Information Studies & Religions (UG) 

David Ebo Ampah Administrative Officer 
BA(Hons) French and Law (KNUST) 

MBA Business Information Technology (KNUST) 

Kwame Osei- Mensah Accountant 
BA Accounting (GIMPA) 

MBA  Accounting and Finance (UPS) 

 



Annual Report 2015  R & D Activities 

81 

CSIR Water Research Institute 

List of Senior Staff 

 

 

Name Designation Qualification 

Patience Atsakpo (Mrs) Chief Technologist 
BSc Environmental &Natural Resource Mgt 

(UG) 

Kenneth N. Atsakpo Principal Technologist 
Higher .Dip. Analytical Chem. Lab. Techq. 

(UG) 

Grace Dartey (Ms) Principal Technologist Higher Dip.Microbio. Lab. Techq. (UG) 

Michael Dorleku Prin. Technical Officer 
B.Sc. (Hons.) Lab. Tech. (UCC, Cape-Coast) 
MPhil. Environmental Science (UG) 

Rex John Sapah Chief Draughtsman 
Snr. Sup. Cert. Civil-Building/Roads (ITS-

Weija) 

Mohammed M Bello Chief Technical Officer 
BTech Environmental Technology (Accra 

Poly) 

Charles K. Dzokoto Chief Accounting Asst HND Accounting (Tamale Poly) 

Ahmed Hawa Principal Tech. Officer B.Sc. Biological Sciences (KNUST) 

William E. Arko Prin. Technical Officer 
B.Sc. Chem. (UCC, Cape-Coast) 

MPhil. Environmental Science (UG, Legon) 

Martha D. Agyemang (Mrs) Chief Technical Officer B.Sc. Chemistry (KNUST) 

Zita Naangmenyele Abuntori (Mrs) Prin. Technical Officer 
MSc. Environmental Science (Wagenigin, The 

Netherlands) 

Salifu Abdul-Latif Chief Technical Officer HND Ind. Chemistry (Inst. Of Chem.-Cuba) 

Harrison Komladzei Chief Draughtsman 
Snr. Sup. Cert. Civil-Building/Roads(ITS-

Weija) 

Sampson Siaw Krodua Chief Draughtsman 
Snr. Sup. Cert. Civil-Building/Roads(ITS-

Weija) 

Collins K. Asante-Sasu Principal Technical Officer B.Sc. Agric. Eng. (KNUST) 

Sena Niampoma Principal Technical Officer GCE “A” Level 

Lady A. Boamah Adomako (Mrs) Chief Technical Officer B.Sc. Botany (UG) 

Ruth A. A Owusu Chief Technical Officer Dip. Nat. Res. Mgt. (KNUST) 

Asomani Esther (Mrs) Admin Asst 
Cert. Typist Gd II (Govt Secretarial School) 

MSLC 

Daniel K. Amoah Senior Technical Officer HND Science Lab Tech (Accra Poly) 

Edward Jenner Tettevi Chief Technical Officer MPhil. Parasitology (KNUST) 
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Name Designation Qualification 

Lilly K. Osei Chief Technical Officer B.Sc. Biological Science (KNUST) 

Edem K. Amerdome  Snr.Technologist Higher Dip. Microbiol. Techniques (UG) 

Sylvia Amponsah Chief Technical Officer B.A. Political Science (India) 

John H. Baffoe  Chief Accounting Asst. RSA Stage III Accounting 

Johnson-Ashun Mercy Principal Technical Officer B.Sc. Fisheries & Aquatic Science (UG) 

Claudia Bentum (Mrs) Chief Admin. Asst.  BPA. Public Admin. (GIMPA) 

Joyce Osibo Chief Admin. Asst. (Sect) B.A. Information Studies &Sociology (UG) 

Millicent Adu-Boakye Principal Technical Officer B.Sc. Chemistry (UCC) 

Linda A. Nuamah Prin. Technical Officer BSc. Biological Sciences (UCC) 

Christopher Nfojoh Yom Prin. Technical Officer B.Sc. Environmental Science (KNUST) 

Quansah Jude Ofei Prin. Technical Officer B.Sc. Chemistry (KNUST) 

Benedicta Osei-Tutu (Mrs) Prin. Admin. Asst. B.Sc. Human Res. Mgt. (Pent.Univ. Col.) 

Emmanuel A. Ayizemi Prin. Technical Officer Cert. Gen. Drilling Theory/Practice (UMaT) 

Alexander A. Dei Prin. Accounting Asst. RSA Stage III Accounting 

Rebecca Yankson (Mrs) Prin. Admin. Asst (Sect) BBA Management (VVU) 

Vivan Anane (Mrs) Prin. Admin. Asst (Sect) 
BBA Human Resource Management (Zenith 
Univ. Collage)  

Emmanuel Adu-Ofori Technologist 
B.Sc. Environmental and Natural Resource 

Management (UG) 

Michael Danquah Afram Prin. Technical Officer B.Sc. Laboratory Technology, (UCC) 

Francis Annor Boakye 
Principal Technical Officer 

(Systems Admin.) 

Lic. Info. Tech. City & Guilds (Wintech 

Institue, Accra) 

E. Nii. Dodoo Koranteng Prin. Marketing Asst. B.Sc. Marketing (UPSA) 

Esther Mate-Ahmed (Mrs) Prin. Accounting Assistant 
DBS Accouting (Accra Poly) 

B.Sc. Accounting (UPSA, Accra) 

Agnes Darko (Mrs) Prin.  Admin. Asst. (Sect) Dip. Management Studies (UCC) 

Priscilla Ampofo-Yeboah (Mrs) Prin.  Admin. Asst. (Sect) HND Secretaryship & Mgt. (Accra Poly) 



Annual Report 2015  R & D Activities 

83 

CSIR Water Research Institute 

Name Designation Qualification 

Martin A. Adakpeya Senior Technical Officer Cert. Gen. Agric. (Damango Agric. College) 

Richard Kwapong Kwayisi Principal Assistant Printer Cert. Printing (ITS-Weija) 

Gabriel Appiah Senior Technical Officer 
HND Civil Engineering (Cape-Coast Poly.) 

B.Sc. Civil Engineering (KAAF Univ., Accra) 

Eva G. Agbozo (Mrs.) Principal Admin. Assistant  HND. Sect. & Mgt. (Adv. Bus. College) 

Sowah Esther Anyeley Senior Technical Officer Sc. Lab. Tech. I (Accra Poly) 

Godwin Amegbe Senior Technical Officer  Higher Dip. Microbiol. Techniques (UG) 

Matilda Asinor (Mrs) Senior Accounting Assistant HND Accounting (Accra Poly) 

Eric Yaw Darko Senior Technical Officer HND. Civil Eng.(Takoradi Poly) 

Dorothy Krodua (Mrs) Senior Admin. Asst. (Sect) ABCE (Secretaryship) 

Bernice Essegbey (Mrs) Principal Marketing Assistant B.Sc. Marketing (UPSA) 

Murjanatu Abdul-Hamid Senior Technical Officer HND. Science Lab. Tech. (Accra Poly) 

Genevieve G. Kwogana Senior Admin. Asst. (Sect) HND Secretaryship & Mgt. (Tamale Poly) 

Alex Yeboah Senior Accounting Asst. HND Accounting (Accra Poly) 

Doris Ohene-Lartey (Mrs) Principal Accounting Asst. BBA (Accounting Option), VVU 

Mark Boateng Ofori Principal Stores Superintendent B.Sc. Banking and Finance (UPSA, Accra) 

John K. Kpamah Senior Asst. Transport Officer Cert. Of Att. Transport Mgt. (STC-Accra) 

Alex A. Yeboah Senior Asst. Transport Officer Cert. Of Att. Transport Mgt. (STC-Accra) 

Samuel Annang Senior Asst. Transport Officer Cert. Of Att. Transport Mgt. (STC-Accra) 

Edem K. Ayegbe Senior Asst. Transport Officer Cert. Of Att. Transport Mgt. (STC-Accra) 

Matthew Kwara Senior Asst. Transport Officer Cert. Of Att. Transport Mgt. (STC-Accra) 

Samuel K. Osafo Principal Works Superintendent Cert.(Jnr) Mech/Elect. Wrkshp. (ITS-Weija) 

Simon K. Anane Principal Estate Assistant 

CTC III (Accra Poly) 

B.Sc. Quality Survey & Construction 

(KNUST) 
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Name Designation Qualification 

Appiah-Odei Matilda (Mrs.) Front Desk Officer 
Cert. Advance Customer Care (Gh. Telecom 

Univ. College) 

Samuel Kanati  Senior Administrative Assistant Univ. Diploma – Public Admin. (UG) 

Solomon K. Mensah Senior Technical Officer Cert. General Drilling Theory & Pract.(UMaT) 

Frank Oblim Senior Technical Officer HND Civil Engineering (Accra Poly) 

Jonas Asamoah Senior Works Superintendent Cert. Civil, Building/Road (ITS-Weija) 

Ebenezer Mensah Senior Works Superintendent Cert. Effective Practice of Supt. (Weija) 

Ex. WO1 Samuel D.N. Kotei Senior Security Officer MSLC 

Anthony Arko Senior Security Officer MSLC 

Mike B.Niekye Security Officer DBS Accounting (Private) 

Quaye  M. Mary Admin Asst Catering lnd. Part 8/2/1 

Salima Abdulia Senior Admin Asst 
HND Secretaryship & Management ( Bolga 
Poly) 

Joyce O. Appiah   Senior Admin Asst. 
HND Secretaryship & Management (Adv. 

Bus. College) 

Serapis Asiedu Appiah Prin. Tech. Officer B.Sc Chemistry, KNUST 

Doris Obeng Bekoe (Mrs) Front Desk Officer 
Cert. Advance Customer Care (Gh. Telecom 

Univ. College) 

Dwamena-Yeboah Cecilia (Mrs) Senior Administrative Assistant BBA Management (UPSA, Accra) 

Abaah Lawson Maxi-Millian Senior Technical Officer 

Adv. Dip.in Comp. Sc.(WACSI, Accra) 

B.Sc Information Technology (Sikkim 

Manipal Univ., Accra) 

Bekoe Emmanuel Martin Obeng Senior Technical Officer 
B.Sc. Agriculture Technology, University of 

Development Studies  

Mahmud Amidu Administrative Assistant GCE „O‟ Level Cert.  

Kuddy Richard Senior Technical Officer  B.Sc. Chemistry (UCC) 

Yawson Lawrence Technical Officer SLT 1 (Accra Poly) 

Adjei Alfred A. Senior Accounting Assistant 
GCE „O‟ Level Cert. 

B.Sc Accounting (UPSA, Accra) 

Agadzi Yaa Asabea Senior Technical Officer 
B.Sc. Oceanography & Fisheries (Univ of 

Ghana ) 
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Name Designation Qualification 

Borbor Serlom Senior Technical Officer 
B.Sc .Molecular Biology and Biotechnology 

(UCC) 

Idun Bright Technical Officer 
HND Science Laboratory Technology (Accra 

Poly) 

Victor Mante Principal Technical Officer B.Sc. Environmental Science, KNUST 

Akuetteh Abigail Nunoo (Mrs) Principal Technical Officer 
B.Sc. Earth Science (Univ. for Development 

Studies) 

Sandra Asare (Mrs) Principal Technical Officer B.Sc. Information Technology, NIIT 

Sakyi Fredrick  Senior Stores Superintendent HND Purchasing  and Supply, Koforidua Poly 

John K. Mensah Senior Stores Superintendent RSA Stage III 

Danso Joseph Asst. Transport Officer  
Transport Management (Intercity STC 

Coaches Ltd)  

Okwaning Charles Work  Superintendent Electrician / Auto Mechanic 

Sa-eed Ibn Sulemana Snr.Transport Officer International Advanced Diploma 
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Staff Distribution among the Divisions and Sections 
 

 

Division/ Section 
Senior 

Members 
Senior Staff 

Junior 

Staff 
Total 

Directorate 2 - - 2 

Surface Water Division  7 3 - 10 

Groundwater Division  6 5 1 12 

Environmental Chemistry and Sanitation 

Engineering Division  
8 19 - 27 

Environmental Biology and Health Division  11 11 - 22 

Fishery and Aquaculture Division 11 6 11 28 

Commercialization and Information Division 

    

 Scientific Secretariat Section 4 3 - 7 

 Library Section 2 - - 2 

 Printing Section - 1 1 2 

 Cartographic Section  - 3 - 3 

 Computer Section - 2 1 3 

Finance Division 3 11 1 15 

Administration Division     

 Personnel Section 1 19 8 28 

 Transport/Mech. Workshop Section - 9 12 21 

 Estate Section - 3 19 22 

 Security Section - 3 23 26 

Contract Appointment     

 Fishery and Aquaculture Division  - 7 4 11 

 Groundwater Division  - 3 - 3 

 Environ. Biology and Health Division  - 1 - 1 

 Environmental Chemistry and Sanitation 

Engineering Division  
- 1 - 1 

Total 55 110 81 246 
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APPENDIX IV: Human Resource Activities  
 

 
New Appointment – Directorate 

 

No. Name Designation Category of Staff Division/Section 
Effective Date 

of Appointment 

1 Dr. Osmond D. Ansa-Asare Deputy Director Senior Member Directorate 01/6/15 

 
 

 

Contract Appointment 

 

No. Name Designation 
Category of 

Staff 
Division/Section 

Effective 

Date of 

Appointment 

1 Godfred Yeboah Technical Officer Senior Staff Fishery and Aquaculture  3/2/15 

2 
Appiah  Koranteng 

Ebenezer 
Technical Officer Senior Staff 

Fishery and Aquaculture  
1/9/15 

3 Fatsi Kofi Seram Patrick Technical Officer Senior Staff Fishery and Aquaculture  1/9/15 

4 Clement Agyapong Technical Officer Senior Staff Fishery and Aquaculture  1/9/15 

5 Leonard Adiku Technical Officer Senior Staff Fishery and Aquaculture  1/9/15 

6 Bernard Kwablah Akpakli Technical Officer Senior Staff Fishery and Aquaculture  1/9/15 

7 
Joyce Kplorha 

Kusorgbour 
Technical Officer Senior Staff 

Fishery and Aquaculture  
1/9/15 

8 Gertrude Nortey Technical Officer Senior Staff 
Environmental Biology 

& Health 
3/8/2015 

9 Ana Monney Hammond Technical Officer Senior Staff 
Environmental Biology 

& Health 
1/9/15 

10 Asare Opoku Richard 
Field Data Collection 
Asst 

Senior Staff 
Environmental Biology 
& Health 

10/6/15 

11 Sackey N. Stephen 
Field Data Collection 

Asst 
Senior Staff 

Environmental Biology 

& Health 
1/6/15 

12 Chrisk Mario 
Field Data Collection 

Asst 
Senior Staff 

Environmental Biology 

& Health 
1/6/15 

13 Lydia Mirekuwaa Addo Literate Helper Junior Staff Fishery and Aquaculture  1/9/15 

14 Grace Narth Literate Helper Junior Staff Fishery and Aquaculture  1/9/15 

15 Salissu Shafui Literate Helper Junior Staff Fishery and Aquaculture  3/2/15 

16 Tetteh Ebenezer Literate Helper Junior Staff Fishery and Aquaculture  3/2/15 
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Promotions 

 

 

Senior Members 

 

No. Name Division/Section From To 

Effective 

Date of 

Promotion 

1 Joseph A. Ampofo (Dr.) Directorate 
Prin. Research 

Scientist 

Chief Research 

Scientist 
1/7/13 

2 Osmund D. Ansa- Asare (Dr.) Directorate 
Prin. Research 

Scientist 

Chief Research 

Scientist 
1/1/14 

3 Kwabena Kankam-Yeboah (Dr.) Surface Water Division 
Prin. Research 

Scientist 

Chief Research 

Scientist 
1/7/14 

4 Isaac O.A. Hodgson (Dr.) 

Environmental Chemistry 

and Sanitation Engineering 

Division 

Prin. Research 

Scientist 

Chief Research 

Scientist 
1/1/15 

5 Felix Akpabey (Dr.) 
Environmental Biology 

and Health Division 

Research 

Scientist 

Senior Research 

Scientist 
1/1/14 

6 Frederick Logah  Surface Water Division 
Research 

Scientist 

Senior Research 

Scientist 
1/1/14 

7 Humphrey F Darko 

Environmental Chemistry 

and Sanitation Engineering 

Division 

Research 

Scientist 

Senior Research 

Scientist 
1/1/15 

8 Samuel Obiri 

Environmental Chemistry 

and Sanitation Engineering 
Division 

Research 

Scientist 

Senior Research 

Scientist 
1/1/15 

9 Emmanuel Oboubie (Dr.) Surface Water Division 
Research 

Scientist 

Senior Research 

Scientist 
1/7/14 

 

 

Senior Staff 

 

No. Name Division/Section From To 

Effective 

Date of 

Promotion 

1 Joyceline J. Osibo Administration Division 
Principal 

Administration Asst 

Chief Administration 

Asst 
1/1/15 

2 Sampson Siaw Krodua 
Commercialization and 

Information Division 
Principal Draughtsman Chief Draughtsman 1/1/15 

3 
Lady Asantewah B 

Adomako (Mrs) 

Env. Biology & Health 

Division 

 Principal Technical 

Officer 

Chief Technical 

Officer 
1/1/15 

4 Lilly Osei Konadu 
Fishery and Aquaculture 

Division 

Principal Technical 

Officer 

Chief Technical 

Officer 
1/1/15 

5 
Harrison Y. 
Komladzie 

Commercialization and 
Information Division 

Principal Draughtsman Chief Draughtsman 1/1/15 

6 Syliva Amponsah 
Commercialization and 

Information Division 

Principal Technical 

Officer 

Chief Technical 

Officer 
1/1/15 

7 Abdul- Latif Salifu 

Environmental Chemistry 

and Sanitation Engineering 

Division 

Principal Technical 

Officer 

Chief Technical 

Officer 
1/1/13 

8 Ebenezer D. Mensah Estate Section Works Superintendent Senior Works Supt 1/1/15 

9 Richard K. Kwayisi 
Commercialization and 

Information Division 

Senior Assistant 

Binder 

Principal Assistant 

Binder 
1/1/15 

10 Solomon K. Mensah Groundwater Division Technical Officer 
Senior Technical 

Officer 
1/1/15 
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Senior Staff (continue) 

 

No. Name Division/Section From To 

Effective 

Date of 

Promotion 

11 Daniel K. Amoah  

Environmental Chemistry 

and Sanitation 

Engineering Division 

Technical Officer 
Senior Technical 

Officer 
1/1/15 

12 
Eva G. Agbozo 
(Mrs.) 

Administration Division 
Senior Administrative 
Asst 

Prin. 
Administrative Asst 

1/1/15 

13 Jonas Asamoah Estate Section Works Superintendent Senior Works Supt. 1/1/15 

14 Samuel Kanati Administration Division 
Administrative 

Assistant 

Senior 

Administrative Asst 
1/1/15 

15 Matilda Asinor (Mrs) Finance Division  Accounting Assistant 
Senior Accounting 

Asst. 
1/1/15 

16 
Priscilla Ampofo-

Yeboah (Mrs) 
Administration Division 

Senior Administrative 

Asst 

Prin. 

Administrative Asst 
1/1/15 

17 Frank Teye Oblim Surface Water Division Technical Officer 
Senior Technical 

Officer 
1/1/15 

18 
Esther Anyeley 

Sowah 

Environmental Chemistry 

and Sanitation 

Engineering Division 

Technical Officer 
Senior Technical 

Officer 
1/1/15 

 

 

 

Junior Staff 

 

No. Name Division/Section From To 
Effective Date 

of Promotion 

1 Seidu Kassim Buah Security Security Asst Gd.I Senior Security Asst 1/1/15 

2 Daniel Kokloe Mechanical Workshop Foreman Works Superintendent 1/1/15 

3 Natogmah Alidu Transport Traffic Supervisor Assistant Transport Off 1/1/15 

4 Charles Smith Bonful Security Security Asst. Gd.I Senior Security Asst 1/1/15 

5 Kingsley Okyere Transport Driver Inspector Traffic Supervisor 1/1/15 

6 Jones Ofori Security Security Asst Gd.I Senior Security Asst 1/1/15 

7 Alexander Siaw Mechanical Workshop  Technical Asst. Gd.I Senior Technical Asst 1/1/15 

8 Cephas Dzah Security Security Asst Gd.I Senior Security Asst 1/1/15 

9 Amidu Mahmud Administration Senior Clerk Administrative Asst 1/1/15 

10 Joseph Danso Transport Traffic Supervisor Asst Transport Officer 1/1/15 
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Upgrading 

 

 

Senior Staff 

 

 

No Name Division/Section From To 

Effective 

Date of 

Promotion 

1 Esther Mate- Ahmed (Mrs) Finance 
Senior Accounting 

Asst. 

Principal Accounting 

Asst 
23/8/14 

2 Adjei Alfred A Finance 
Senior Accounts 

Clerk 

Senior Accounting 

Asst 
18/8/13 

3 Dwamena-Yeboah Cecilia (Mrs) 
Surface Water 

Division  
Senior Clerk 

Senior Administration 

Assistant 
23/8/2014 

4 Abaah Lawson Maxi-Millian 

Commercialisation 

and Information 

Division 

Senior Technical 

Asst 

Senior Technical 

Officer 
2/1/2015 

 

 

Junior Staff 

 

No. Name Division/Section From To 

Effective 

Date of 

Promotion 

1 Joseph Arhin Estate Headman Ordinary Senior Headman 1/1/15 

2 Daniel Tagoe Estate Headman Ordinary Senior Headman 1/1/15 

3 Rockson Ofosu Estate Headman Ordinary Senior Headman 1/1/15 

4 Peter Ayadao Estate Headman Ordinary Senior Headman 1/1/15 

5 Stephen Agyeman Estate Headman Ordinary Senior Headman 1/1/15 

6 Lucy Adu 
Administration 

Division 
Typist Grade 1 Clerk Gd.II 1/1/15 

 

 

Transfers 

 

No. Name Designation 
Category of 

Staff 
Division/Section Date From To 

1 G. P.K. Acquaah-Arhin Prin.Admin.Asst Senior Staff Administration  20/4/15 WRI STEPRI 

2 Arimeyaw Ibn S. Saeed Snr. Accountant 
Senior 

Member 
Finance  1/5/15 HO WRI 

3 Paul Fabalona Snr. Accountant 
Senior 

Member 
Finance 1/5/15 WRI HO 

4 Dora Ocran (Mrs) Senior Clerk Junior Staff Administration 12/10/15 SRI WRI 

5 Arimeyaw Ibn S. Saeed Snr. Accountant 
Senior 

Member 
Finance  17/08/15 WRI HO 

6 Charity Offei Mensah (Mrs) Snr. Accountant 
Senior 

Member 
Finance  17/08/15 HO WRI 
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Compulsory Retirement 

 

No. Name Designation 
Category of 

Staff 
Division/Section 

Effective 

Date of 

Retirement 

1. Dankwa Hedrick (Dr.) Prin. Res. Scientist Snr. Member 
Fishery and 

Aquaculture 
31/1/2015 

2 Sedziafa Margaret Azara (Mrs) Snr. Admin. Officer Snr. Member Administration 31/05/2015 

3 Opare Kenneth K. 
Prin.Works 

Superintendent 
Senior Staff Transport  31/03/2015 

4 Issa Yakubu Artisan Junior Staff 
Mechanical 

Workshop 
30/09/2015 

5 Nantogmah Alidu Traffic Supervision Junior Staff Transport 30/06/2015 

6 Yaro Braimah 
Supervising 

Watchman 
Junior Staff Estate 31/03/2015 

 

 

Invalidity Retirement 
 

No. Name Designation 
Category of 

Staff 
Division/Section 

Effective 

Date of 

Retirement 

1 Reuben Annang Driver Gd.I Junior Staff Transport 01/07/15 

 

 

Deaths 

 

No. Name Designation 
Category 

of Staff 
Division/Section Date of Death 

1 Abboah Emmanuel Senior Headman Junior Staff Estate 06/04/15 

 

 

Termination of Appointment 

 

No. Name Designation 
Category of 

Staff 
Division/Section 

Effective 

Date  

1. Samuel Kotey Nikoi Snr Asst. Transport Officer Senior Staff Transport 31/09/15 

 

 

Resignation 

 

No. Name Designation 
Category of 

Staff 
Division/Section Effective Date 

1 Eric J. Darko Principal Technical Officer Senior Staff 
Fishery and 

Aquaculture  
1/9/2015 
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APPENDIX V: Human Resource Development - Staff Pursuing Various Courses 

 
 

No. Name of Officer Designation Division/Section 
Training 

Instituition 
Course Title Duration 

Date 

Started 

Expected 

Date of 

Return 

Sponsorship 

Status 

1 Lilly Osei Konadu 
Prin. Tech. 

Officer 

Fishery and 

Aquaculture 
KNUST 

MSc. Environmental 

Science 
2 Years 1/9/2012 1/9/2014 

Self 

Sponsorship 

2 Lucy Adu Clerk Grade I Administration 
Pentecost 

University College 

BSc. Human Resource 

Management 
4 years 5/10/15 5/10/2019 

Self 

Sponsorship 

3 
Linda Akosua 

Nuamah 

Prin. Tech. 

Officer 

Environmental 

Biology & 

Health  

HOHAI University 
MSc. Environmental 

Science 
3 years 9/13 9/2016 Sponsorship 

4 Rita Atiemo Account Clerk II Finance Valley View Univ. BBA Acounting 3 years 4/8/15 4/8/2018 
Self 
Sponsorship 

5 
Murijanatu Abdul-
Hamid 

Senior Tech. 
Officer 

Environmental 

Chemistry and 
Sanitation 

Engineering  

Accra Polytech 
Bachelor of 
Technology 

3years 3/3/15 3/3/2018 
Self 
Sponsorship 

6 
Mrs. Claudia 

Bentum 
Chief Admin Asst Administration 

Methodist Univ. 

College 

MBA- Human 

Resources 

Management 

2years 9/14 8/17 
Self 

Sponsorship 

7 
Mrs. Dorothy 

Krodua 

Senior Admin 

Asst 
Administration 

Pentecost 

University College 

BSc. Human Resource 

Management 
4 years 10/13 9/17 

Self 

Sponsorship 

8 Francis Amevenku Snr. Res. Scientist 
Fishery and 

Aquaculture 
Univ. of Ghana 

PHD- Appied Agric 

Economics and Policy 
2 years  3/13 9/17 CSIR 

9 
Mercy Johnson 

Eshun 

Prin. Tech. 

Officer 

Fishery and 

Aquaculture 

Univ. of Cape 

Coast 
M Phil. In Agriculture 2 years 8/15 8/17 Sponsorship 

10 Deborah Ofori Res. Scientist 
Surface Water 

Division 
KNUST 

PHD. Civil 

Engineering 
2 years 15/8/14 15/8/17 Sponsorship 
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APPENDIX VI: National Service and Industrial Attachments 

 

 

National Service Personnel Posted to the Institute in 2015 

 

No. Name University Division/Section Attached To 

1 Gamour George KNUST 
Environmental Chemistry and 

Sanitation Engineering Division  

2 Tetteh Elliott Kwame KNUST Surface Water Division 

3 Agyapong Jeffrey KNUST Groundwater Division 

4 Gidisu Dorothy Sena KNUST Environmental Biology & Health 

5 Divina Abena Kunadu KNUST Fishery and Aquaculture Division  

6 Addo Acheampong KNUST Fishery and Aquaculture Division 

7 Oti Prince Accra Polytechnic Finance and Aquaculture Division 

8 Nana Kwame O Frempong IPMC 
Commercialisation and Information 

Division 

9 Donkor Miriam Asare University of Cape Coast 
Environmental Biology & Health 

Division 

10 Hussein Sanah Yussif University for Development Studies 
Environmental Chemistry and 

Sanitation Engineering Division 

11 Arthur Anthony University of Mines & Tech Groundwater Division 

12 Afful Julius University of Ghana 
Environmental Chemistry and 
Sanitation Engineering Division 

13 Thompson Queenly University of Ghana Surface Water Division 

14 Afram Patrick University of Ghana 
Environmental Chemistry and 

Sanitation Engineering Division 

15 Robertson Emmanuel Fiifi University of Ghana Groundwater Division 

16 Sackey Felicia University of Ghana 
Environmental Biology & Health 

Division 

17 Yeboah Regina University of Ghana Groundwater Division 

18 Amaah David Amarkwei University of Education 
Commercialisation and Information 

Division 

19 Nutsugah Clarissa University of Ghana 
Commercialisation and Information 

Division 

20 Afful Kweku Mensah University of Ghana Surface Water Division 
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Attachment Personnel Posted to the Institute in 2015 

 

No. Name Course University Division/Section Attached To 

1 Haruna Yussif Bagaya Biological Sciences UDS Environmental Biology & Health 

2 
Mansah Marigold 

Akuokor 
Biological Sciences UDS Environmental Biology & Health 

3 Darko Elizabeth Biological Sciences 
University 

of Ghana 
Environmental Biology & Health 

4 Laryea Benjamin Earth Science 
University 

of Ghana 
Groundwater Division 

5 Amuah Caleb Engineering 
University 

of Ghana 
Environmental Biology & Health 

6 Danso Richard 
Telecommunication 

Engineeriong 
GTUC 

Commercialisation and Information 

Division 

7 
Benjamin Kwame 

Gyekye 
Computer Networking GTUC 

Commercialisation and Information 

Division 

8 Heymanora Kutu 
Geological  

Engineering 

University 

of Mines 

and 

Technology 

Groundwater Division 

9 Kwaku Kyere Gyau Engineering KNUST Surface Water Division 

10 Maame Esi Afedzia 
Environmental 

Science 
KNUST Environmental Biology & Health 

11 Frimpong Henry Kwasi Chemical Engineering KNUST 
Environmental Chemistry and Sanitation 

Engineering Division 

12 Shawn Martey Chemical Engineering KNUST 
Environmental Chemistry and Sanitation 

Engineering Division 

13 Dzuvor Christian K. O Chemical Engineering KNUST 
Environmental Chemistry and Sanitation 

Engineering Division 

14 
Amanda Vittor- Quao 

Enyonam 
Environment. Science KNUST Environmental Biology & Health 

15 Prince Nii Lartey Laboratory Technician 
 

Accra Poly 
 Environmental Biology & Health 

16 Mohammed Abubakar 

Bachelor of 

Technology  

(Btech) 

 

Accra Poly Environmental Biology & Health 

17 Zormelo Micheal 
Bachelor of 
Technology  

(Btech) 

 
Accra Poly 

Environmental Chemistry and Sanitation 

Engineering Division 

18 Patricia Djanetey HND Secretaryship 
 

Accra Poly 
Administration Division 

19 Doris Asampane HND Secretaryship 
 

Accra Poly 
Administration Division 

20 Acheampong Alfred Science Technology 
 

Accra Poly 

Environmental Chemistry and Sanitation 

Engineering Division 

21 Joyce Ahiakpor Science Technology 
 

Accra Poly 

Environmental Chemistry and Sanitation 

Engineering  Division 

22 Ofori Ruben 
Science  lab 

Technology 

 

Accra Poly 

Environmental Chemistry and Sanitation 

Engineering Division 

23 David Acquah 
Bachelor of 

Technology (Btech) 
Accra Poly Environmental Biology & Health 
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No. Name Course University Division/Section Attached To 

24 Agypomaa Monia Lab. Tech. 
 

Accra Poly 

Environmental Chemistry and Sanitation 

Engineering Division 

25 Afoakwa  Obed Lab. Tech. 
 

Accra Poly 

Environmental Chemistry and Sanitation 

Engineering Division 

26 Victor Zogho Lab. Tech. 
 
Accra Poly 

Environmental Chemistry and Sanitation 
Engineering Division 

27 Hotorwolor Jacob Lab. Tech. 
 

Accra Poly 

Environmental Chemistry and Sanitation 

Engineering Division 

28 Okai Yussif Lab. Tech. 
 

Accra Poly 
Environmental Biology & Health 

29 Nicholas Darko Lab. Tech. 
 

Accra Poly 

Environmental Chemistry and Sanitation 

Engineering Division 

30 Lawrence lamptey  Purchasing & Supply  
Koforidua 

Poly.Tech 
Finance 

31 Atibire Veronica Purchasing & Supply  
Koforidua 

Poly.Tech 
Finance 

 

 

 

Summary of National Service/Industrial Attachment in 2015 

 

Institution of National Service Personnel 
No.of 

Students 

Institution of Industrial Attachment 

Personnel  

No of 

Students 

KNUST 6 KNUST 6 

University of Ghana 8 University of Ghana 3 

University of Cape Coast 1 University of Development Studies 2 

Accra Polytechnic 1 Accra Polytechnic 15 

I PMC 1 GTUC 2 

University of Mines and Technology 1 Koforidua Polytechnic 2 

University of Education 1 University of Mines and Technology 1 

UDS 1   

Total 20 Total 31 
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APPENDIX VII: List of Staff Publications 

 

 

Journal Papers 

 

Addico, G. N. D. and deGraft-Johnson, K. A. A. (2015) Investigation into the chemical composition of 

the invasive Sargassum along the west coast of Ghana, African Journal of Biotechnology. 

 

Agbeko, E., Attipoe, F. K. Y. and Mensah, E. T. D. (2015) Comparative growth study of locally 

manufactured commercial fish diet on growth of Nile Tilapia in cages (In-print). 

 

Agbeko, E.,Wiafe, G., Nunoo, F. K. E. and Amisigo, B. A. (2015) Anthropogenic effects on Vea 

Reservoir fisheries management in the Volta Basin of Sub-Saharan Africa, Journal of Ghana Science 

Association.  

 

Akongyuure, D. N., Agbeko, E. and Abarike, E. D. (2015) Preliminary study on growth of mixed sex 

Nile Tilapia (Akosombo Strain) in a reservoir-based fish cage in Ghana, International Journal of 

Farming and Allied Sciences. Vol., 4 (1): 13-18 

 

Akrong, M. O., Ampofo, J. A., Banu, R. A.and Danso, S. K. A. (2015) Assessment of bacteria and 

heavy metals contamination in lettuce at farm gate and market in the Accra Metropolis, British 

Microbiology Research Journal, 5 (7)226-234, 2015.  

 

Amisigo, B., McCluskey, A. and Swanson, R. (2015) Modeling impact of climate change on water 

resources and agriculture demand in the Volta Basin and other basin systems in Ghana, Sustainability 

2015, 7(6), 6957-6975; doi:10.3390/su7066957. 

 

Anechana, R., Noye, R. M., Menyeh, A., Manu, E. and Okrah, C. (2015) Electromagnetic method and 

vertical electrical sounding for groundwater potential assessment of Kintampo North Municipality of 

Ghana, Journal of Environment and Earth Sciences, Vol. 5, No. 12, pp 9-16, ISBN: 2224-3216. 

 

Ansa, E. D. O., Andoh, A. H., Nienu, P., Banu, R., Akrong, M., Acheampong, M. A. and Adiyiah, J. 

(2015) Sunlight inactivation of faecal coliforms in domestic wastewater, Desalination and Water 

Treatment, DOI: 10.1080/19443994.2015.1063010 

 

Ansa, E. D. O., Awuah, E., Andoh, A., Banu, R., Dorgbetor, W. H. K., Lubberding, H. J. and Gijzen, H. 

J. (2015) A review of the mechanisms of faecal coliform removal from algal and duckweed waste 

stabilization pond system, American Journal of Environmental Sciences,DOI: 10.3844/ajessp.2015 

 

Awotwi, A., Kumi, M., Jansson, P. E., Yeboah, F. and Nti, I. K. (2015) Predicting hydrological response 

to climate change in the White Volta catchment, West Africa, J Earth Sci Clim Change 6: 249. 

doi:10.4172/2157-7617.1000249. 

 

Baidoo, K., Abobi, S. M., Agbeko, E. (2015) Ecto-parasites infestation of Nile Tilapia (Oreochromis 

niloticus) in concrete ponds in Tamale, Ghana, International Journal of Aquaculture, Vol.5, No.4 1-5 

 



Annual Report 2014  R & D Activities 

CSIR Water Research Institute 97 

Basu, N., Clarke, E., Clays-Tagoe, B., Chan, L., Dzodzomenyo, M., Fobil, J., Long, R. N., Neitzel, R., 

Obiri, S., Odei, E., Ovadje, L., Quansah, R., Rajaee, M. and Wilson, M. (2015) Integrated assessment of 

artisanal and small-scale gold mining in Ghana – Part 1: Human health review, Int. J. Environ. Res. 

Public Health. 12, 5143-5176. 

 

Bekoe, E. O., Andah, W. E. I., Logah, F. and Balana, B. B. (2015) Water-Food-Energy nexus and 

hydropower development (In Press) 

 

Clottey, M. N. K, Asmah, R, Ofori-Danson, P. K., Ameworwor, M. Y. and Karikari, A. Y. (2015) 

Impacts of cage culture on water quality and bacterial loads: A case study of the Volta Lake, Ghana (In 

press). 

 

Cobbina, S. J., Duwiejuah, A. B., Quansah, R., Obiri, S. and Bakobie, N. (2015) Comparative 

assessment of heavy metals in drinking water sources in two small-scale mining communities in 

Northern Ghana, Int. J. Environ. Res. Public Health. 12, 10620 – 10634. 

 

Dankwa, H. R., Quarcoopome, T., Owiredu, S. and Amedorme, E. (2015) State of fish and fisheries of 

Fosu Lagoon, Ghana, International Journal of Fisheries and Aquatic Studies (In press) 

 

Gorka, L. and Bekoe, E. O. (2015) Estimation of reference evapotranspiration (ET0) for Ghana using 

artificial intelligence based models (ANNs and GEPs), and ancillary/external approaches (In Press) 

 

Hut, R., Amisigo, B. A., Steele-Dunne, S. and van de Giesen, N. (2015) Reduction of used memory 

ensemble kalman filtering (RumEnKF): A data assimilation scheme for memory intensive, high 

performance computing, Advances in Water Resources, doi: 10.1016/j.advwatres.2015.09.007 

 

Kumi, M., Agbeko, E., Quarcoo, G., Kwarfo-Apegyah, K., Abdul-Latif, S. and Adu-Boakye, E (2015) 

Environmental impact of cage fish culture in small reservoirs: The case of water quality in Busa and 

Sing community reservoirs in Upper West Region of Ghana, Journal of Ghana Science Association.  

 

Landrigan, P. J., Sly, J. L., Ruchirawat, M., Silva, E. R., Huo, X., Diaz-Barriga, F., Zar, H., King, M., 

Ha, E-H., Asante, K. A., Ahanchian, H. and Sly, P. D. (2015) Health consequences of environmental 

exposures: health consequences of environmental exposures: Changing global patterns of exposure and 

disease, Annals of Global Health Journal. 

 

Quainoo, A. K., Konadu, A. and Kumi, M. (2015) The potential of shea nut shells in phytoremediation 

of heavy metals in contaminated soil using lettuce (Lactuca sativa) as a test crop, J Bioremed Biodeg 5: 

268. doi:10.4172/2155-6199.1000268. 

 

Rajaee, M., Obiri, S., Allyson, G., Long, R. N., Cobbina, S. J., Nartey, V., Buck, D., Antwi, E. and 

Basu, N. (2015) Integrated assessment of artisanal and small-scale gold mining in Ghana – Part 2: 

Natural sciences review, Int. J. Environ. Res. Public Health. 12, 8971 – 9011. 
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Conference Papers 

 

Kumi, M., Agbeko, E. and Quarcoo, G. (2015) Environmental Impact of Cage Fish Culture in Small 

Reservoirs: The Case of Water Quality in Busa and Sing Community Reservoirs in Upper West Region 

of Ghana. Paper presented at the 29
th

 Biennial Conference of the Ghana Science Association, 3 – 7 

August 2015, Tamale. 

 

Nishimura, C., Horii, Y., Tanaka, S., Asante, K. A., Ballesteros Jr., F. C., Viet, P. H., Itai, T., Takigami, 

H., Tanabe, S. and Fujimori, T. (2015) Chlorinated and brominated polycyclic aromatic hydrocarbons in 

e-waste open-burning soils in Vietnam, the Philippines, and Ghana. Proceedings of the 34
th

 International 

Symposium on Halogenated Persistent Organic Pollutants (POPs) in August, Sao Paulo, Brazil. 

 

 

Consultancy Reports 

 

Agyekum, W. (2015) Borehole logging guidelines and operation manual, CSIR-WRI, Accra. 

 

Akrong, M. O, Darko, H. and Banu, R. (2015) Physico-chemical and bacteriological quality of 

boreholes and tap water from selected communities at Oyibi in the Damgbe West District, CSIR-WRI, 

Accra. 

 

Amisigo, B., McClusky and Swanson, R. (2015) Modelling impart of climate change on water resources 

and agri demand in the Volta Basin and other basin systems in Ghana, CSIR-WRI, Accra. 

 

Anechana, R, Naje, R. M., Manu, E. and Okrah, C. (2015) Electromagnetic method and vertical 

electrical sounding for ground water potential assessment of Kintampo North Municipality of Ghana, 

CSIR-WRI, Accra. 

 

Ansa, E. D. O., Asante, K. A., Banu, R., Adu-Ofori, E. and Selorm, B. (2015) Quality analysis of water 

from boreholes, distribution and storage systems, CSIR-WRI, Accra.  

 

Ansa-Asare, O. D., Asante, K., Banu, R., Ofori, E. A. and Selorm, B. (2015) Quality analysis of water 

boreholes distribution and storage systems, CSIR-WRI, Accra.  

 

Asante, K. A., Karikari, A. Y., Akrong, M. O., Ansa-Asare, O. D. (2015) Water compliance monitoring 

program at AngloGold Ashanti Ghana Limited, Obuasi Mine, CSIR-WRI, Accra.  

 

Asmah, R., Tay, C., Okrah, C., Banu, R., Dorleku, M. and Owusu, F. (2015) Groundwater monitoring: 

Wet and dry season groundwater monitoring report (Subika Underground Project), CSIR-WRI, Accra.  

 

Asmah, R. and Addico, G. (2015) Apensu pit water quality monitoring and algal studies, CSIR-WRI, 

Accra.  

 

Asmah, R., Tay, C., Okrah, C., Banu, R., Dorleku, M. and Owusu, F. (2015) Report on wet and dry 

season groundwater monitoring (Subika Underground Project), CSIR-WRI, Accra  
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Damman, S., Helness, H., Amisigo, B., Asare, R., Banu, R., Asante, K., Akuffobea, M., Logah, E., 

Adade, P. Bjorkvoll, T., Azrague, K., Amu-Mensah, F. and Fuseini, M. (2015) Rainwater harvesting 

(RWH) for resilience to climate change impact on water availability in Ghana – final report, CSIR-WRI, 

Accra.  

 

Darko, H. F. and Ansa-Asare, O. D. (2015) Pioneer Food Company Limited Tema - Potable water 

quality studies, CSIR-WRI, Accra.  

 

Darko, H. F. and Ansa-Asare, O. D. (2015) Pioneer Food Company Limited Tema - Assessment of 

effluent quality, CSIR-WRI, Accra.  

 

Darko, H. F. and Ansa-Asare, O. D. (2015) Phyto-Riker (GIHOC) Pharmaceuticals. Assessment of final 

effluent quality, CSIR-WRI, Accra. 

 

Kumi, M., Amoah, D. K. and Yawson, L. (2015) Water quality assessment of Anakwari River and 

seawater at Aboadze in Western Region of Ghana, CSIR-WRI, Accra. 

 

Kumi, M., Quarcoo, G., Salifu, A. L. M., Boakye, E. A. and Bekoe, E. (2015) Baseline water quality 

studies of Tanchare, Nabrunye, Konzakalah and Nambeg reserviours in Upper West Region of Ghana, 

CSIR-WRI, Accra. 

 

Mainoo, A. P., Agyekum, W. A. and Duah, A. A. (2015) Report on drilling and construction of 

boreholes to augment existing water supply in Babatokuma and Nkwabeng township in Kintampo and 

Nkoranza south district in the Brong Ahafo Region, CSIR-WRI, Accra.  

 

Mainoo, A. P., Agyekum, W. A., Duah, A. A. and Manu, E. (2015) Geophysical studies to delineate 

high ground water potential zones to supply sustainable water supply for fisheries activities in Tamale in 

the Northern Region of Ghana, CSIR-WRI, Accra.  

 

Manu, E., and Agyekum, W. A. (2015) Geophysical studies to delineate drilling points at the premises 

of Ridge Royal Hotel at Cape coast in the Central Region of Ghana, CSIR-WRI, Accra.  

 

Manu, E., and Agyekum, W. A. (2015) Geophysical exploration to delineate potential drilling points at 

the premises of CSIR-PGRRI farms at Bunso in the Eastern Region of Ghana, CSIR-WRI, Accra.  

 

Manu, E. and Agyekum, W. A. (2015) Groundwater geophysical studies and aquifer characterization in 

Kafin Hausa, Nigeria, CSIR-WRI, Accra  

 

Manu, E., Agyekum, W. A. and Okrah, C. (2015) Borehole drilling and water quality report on 7no 

boreholes at the premises of Bank of Ghana staff flats at Mateheko and Adjiringanor, Accra, CSIR-WRI, 

Accra  
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Manu, E., Preko, K., and. Wemegah, D. D. (2015) Application of Ground penetrating vadorin 

delineating zones of Gold mineralization at Subenso-North Concession of Newmount Ghana Gold 

Limited, CSIR-WRI, Accra.  

 

Okrah, C. and Agyekum, W. (2015) Borehole construction and pump installation at Ridge Premier and 

Heritage Towers in Accra, CSIR-WRI, Accra.  

 

Okrah, C. and Agyekum, W. A. (2015) Assessment of groundwater potential for borehole drilling at 

Oyarifa in Accra, CSIR-WRI, Accra  

 

Okrah, C. and Agyekum, W. A. (2015) Report on geophysical investigation for borehole siting at the 

premises of 7no. SSNIT offices in the northern sector of Ghana, CSIR-WRI, Accra  

 

Okrah, C., Agyekum, W. A. and Manu, E. (2015) Report on provision of mechanized borehole facility at 

the CSIR-Guest House, Accra, CSIR-WRI, Accra  

 

Okrah, C., Manu, E. and Agyekum, W. A. (2015) Addendum borehole project at selected SSNIT 

property sites: progress report on borehole construction and pump installation at Ridge, Premier and 

Heritage Towers in Accra, CSIR-WRI, Accra  

 

 

Technical Reports/Papers 

 

Akrong, M. O, Darko, H. and Banu, R. A.,(2015) Physico-chemical and bacteriological quality of 

boreholes and tap water, CSIR-WRI, Accra.  

 

Asmah, R., Osei-Atweneboana, M., Addico, G., Asante, K. A., Quacoopome, T. amd Banu, R. A. 

(2015) Ecological study of the water storage facility at the Akyem Mine, Newmont Golden Ridge Ltd. – 

Wet and dry season monitoring, CSIR-WRI, Accra. 

 

Attipoe, F. K., Mensah, E. T. D., Agyakwah, S. K., Atsakpo, P., Atsakpo, K. and Yeboah, G. (2015) The 

use of improved Akosombo strain of Nile Tilapia for cage culture in Ghana. A model of Technology 

transfer to the Ghanaian fish farmer, CSIR-WRI, Accra.  

 

Gorka, L., Bekoe, E. O. and Logah, F., (2015) Irrigation and water requirements for crops: Basic 

concepts irrigation manual, www.irriwest.com 

 

Gorka, L., Bekoe, E. O. and Logah, F. (2015) ICT tools for the enhancement of irrigation efficiency in 

West Africa: Irriwest brief and pilot fields selection in Ghana and Senegal, www.irriwest.com 

 

Logah, F. Y., Kankam-Yeboah, K. and Banu, R. A. (2015) Assessment of mechanized borehole and its 

distribution network in Axim Government Hospital in the Western Region of Ghana, CSIR-WRI, Acca.  

 

Logah, F. Y., Kankam-Yeboah K. and Banu, R. A. (2015) Assessment of mechanized borehole and its 

distribution points within the Kete Krachi West District Hospital and surface water from the Volta Lake 

sampled at Kete Krachi for potable purposes, CSIR-WRI, Accra.  
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Obuobie, E., Amisigo, B. A., Logah, F. Y. and Asante-Sasu, C. (2015) Assessment of climate change in 

the Volta Basin, report for climate change model inputs into the Akosombo re-optimization project, 

CSIR-WRI, Accra 

 

Quarcoopome, T. (2015) Fish fauna assessment of a water storage dam - Dry season report, CSIR-WRI, 

Accra.  

 

Quarcoopome, T. (2015) Fish fauna of Newmont Akyem water storage facility, River Mamang and 

River Pra – Final report, CSIR-WRI, Accra.  

 

 

Thesis 

Anani, F. A. (2015) Evaluation of farm-made and commercial fish diets for hapa culture of Nile Tilapia 

(Oreochromis niloticus L.) in Ghana, PhD Thesis, Department of Marine and Fisheries Sciences, 

University of Ghana, Legon.  
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Location map of CSIR Water Research Institute, Accra 

 

 

 
 

 


