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EXECUTIVE SUMMARY 

1. INTRODUCTION  

Hydroelectric Power (HP) is one of the few sources of energy that has assumed great 

significance since the beginning of the twentieth century, primarily because of its simplicity of 

operation and generally with low maintenance cost. One major reason that makes HP attractive is 

that water, like wind and sun, is a renewable resource and is sustainable through the hydrologic 

cycle. Nigeria has over forty years history of hydro-electric power development  in Africa South 

of Sahara (ASS) starting with the Kainji dam on the lower part of River Niger.  The primary 

purpose of these dams (Jebba, Kainji on River Niger and Shiroro on River Kaduna) was to serve 

as engine of growth and development through the supply of electricity to the national grid for 

transmission and distribution.  

Nigeria has three major existing hydroelectric power generating dams. These are Kainji, Jebba 

and Shiroro dams. These dams (Jebba, Kainji on the River Niger and Shiroro on the River 

Kaduna) apart from performing their primary purpose, they are also expected to serve as engines 

of growth and development.  This role has been performed creditably well by supplying not only 

Nigeria but also those neighbouring countries for which River Niger is a common wealth, with 

the needed energy to power the growing economy. Either by design or by the geographical 

configuration the three dams are located in the Niger State of Nigeria, though their operational 

impact is felt in other states (Kwara, Kogi and Kebbi states).   

The construction of dams in the country is given too much of structural or engineering 

consideration with little or no environmental impact assessment of the operations after the 

design, construction and operation.  Any water impoundment has the tendency to create a 

number of effects on the environment ranging from the resettlement problems to perennial 

flooding, destruction of flora, fauna, loss of farm lands and fish species and displacement from 

ancestral heritage and exposure to alien diseases.  A preliminary and on the spot assessment 

shows that there is limited or inadequate organized safety net (compensation) for many 

communities affected by the operations of the dam.     

The Power Holding Company of Nigeria (PHCN) has being conducting regular environmental 

audit, which are localized to the dam sites. The outcome of the audit has not provided sufficient 
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data to mitigate the effect of the dams on the host communities.  It is therefore imperative that a 

more detailed environmental assessment which will encompass the upstream, dam site and the 

downstream areas is long overdue and hence the study on the impact of dam operations has been 

undertaken with the following objectives:    

2. OBJECTIVES  

 Determine the impact of the operations of dams on the people in terms of habitat, 

occupation, their socio-cultural behaviour, and the changes in the land use pattern, the 

displacement and resettlement of the inhabitants, their socio-economic activities and the 

health impact on the communities. 

 Evaluate the magnitude and significance of the effects, and suggest control and 

mitigation options 

 Identify changes in downstream hydrology and morphology caused by altered flow 

pattern. 

 Identify changes in downstream water quality caused by altered flow pattern. 

 To identify and suggest ways to minimize the negative impacts of the operations of dams 

on the local communities. 

 Develop plans and procedures to manage the environmental changes due to the operation 

of the dams.   

3. METHODOLOGY OF STUDY 

To achieve these objectives, the study was divided into six broad steps namely: - 

I. Desk and Literature Search   

II. Reconnaissance visit to the dams and communities affected by their operations  

III. The Survey Research (Administration of Research Instruments) 

IV. Focus groups and Village Square Discussion  

V. Laboratory and Desk Analysis 

VI. Analysis of Survey Research and Documentation 

Five different close- ended pre-coded questionnaires each containing a minimum of thirty-five 

carefully structured questions were designed to reflect the impact area of interest of the study.  

These are Socio-Economic and Cultural, Health, Agriculture and Electromechanical.  A separate 
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instrument was designed to capture the response of the stakeholders (The LGA Chairman, 

Authority of PHCN and the Representatives of Dam affected Communities).  The hydrology 

component relied on the historical data in addition to the collection of water samples and soil 

samples in the dam affected communities. Thirty (30) communities were visited and these 

include ten (10) Communities upstream, ten (10) around the dam sites, and ten (10) communities 

downstream. 

The Laboratory analysis involved water quality test.  For Water analysis, only the 

physiochemical tests were considered.  This requires the determination of  

 Water pH, alkalinity, colour, odour specific gravity, conductivity and total 

hardness; 

 Presence of dissolved substance, suspended solid substance and carbonates; 

Anions and metals nitrates, chlorides, calcium iron, manganese; 

 Heavy metals:  lead, cadmium, etc. 

4. OBSERVATIONS AND FINDINGS  

The study took a tour of the study areas beginning with Jebba, Kainji and Shiroro and during the 

exercise the followings were the general observations. 

 

4.1 General 

The Kainji, Jebba and Shiroro hydroelectric power projects have installed capacities of 760 MW, 

560 MW and 600 MW respectively and a total output of 1900 MW.   However, the operation of 

HP dams often leads to other environmental and ecological problems. When inflows are low 

energy output from HP sources is limited. Water may not be released in adequate quantities from 

the reservoir, a situation that can affect ecological balance of the river below the HP dam. On the 

other hand discharge from HP dams can entail large water outflow which can cause flooding to 

adjoining lands downstream of the dam. Where the flood plains are regions of economic, social 

and agricultural activities extensive damages will be incurred in the process. In Nigeria this is 

particularly so, as the riverbanks are used for farming and are inhabited by farming communities. 
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4.2The Kainji dam 

The construction of Kainji dam has led to drastic reduction of water volume below the dam and 

this rendered quite a vast area of fadama land incapable of reasonable beneficial use and fisheries 

activities of the riverine communities injuriously affected. It was speculated (ODA, 1971) that 

the usually flooded area of River Niger downstream was reduced by about 30%.  Consequently, 

the flood plain, which used to harbour plenty of fish and also utilized for rice plantation and 

vegetable gardens, became permanently exposed. In effect, over 55 communities were said to 

have been displaced from their traditional fishing and fadama farmland with just a view being 

resettled.  The volume of fish catch was also reported to have fallen by about 60-70% in most 

areas especially at the confluence of river Kaduna and Niger at Old Muregi, Gbajibo and Guni in 

Niger state, Lafiagi, and Patigi in Kwara state and Kotonkarfi in Kogi state. 

4.3Jebba Dam 

The development approach adopted in the building of Jebba dam was similar to that of Kainji 

dam. The National Electric Power Authority (NEPA)constructed the Jebba dam only for hydro-

electric power generation and building of houses for those people whose houses were 

submerged. Unlike Kainji dam, the Authority did provide for irrigation and fishery purposes at 

Jebba.   According to Motor Columbus Consulting Engineers‟ report 1975, Vol. 4, and Montreal 

Engineering Company Limited (MEC) (1977), the reservoir created by the Jebba dam would 

form backwater up to Kainji with an area of 270 km
2
 and distance of about 100 km with a width 

varying from 2 to 5 km. The report maintained further that the submergence contour line would 

be 102 m above sea level and the reservoir would stretch into the tributaries of the Niger River. 

The impoundment of the dam in 1983 led to physical displacement of 6,111 people comprising 

farmers and fishermen. Arungbemi (1983) also revealed that about 2,347 acres of farmlands 

were submerged as a result of Jebba dam. This affected about 78% of the active male population 

living in 42 settlements in the Jebba dam reservoir area. Furthermore, the sites of the clay 

material used for pot making and drum, which the women in the area use to derive reasonable 

amount of income, has been submerged by the Jebba dam lake.  

The impact of Jebba dam downstream on human activities has been postulated to be minimal on 

the ground that there would be little or no reduction of water in the Niger downstream after the 

building of the dam (ODA, 1971). According to ODA, the only period the level of water would 
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tend to reduce downstream was during the few months the dam would take to fill up. The impact 

of the dam downstream since its impoundment, on the fishermen along River Niger has been 

remarkable. A preliminary observation made during the first year of the impoundment revealed 

that the fishermen below the dam experienced low catch of fish as a result of the reduction of 

water volume. The flood ponds, where intensive fishing used to take place had dried up. This has 

led to occupational displacement of the fishermen around the area. About 500 fishermen families 

were adversely affected downstream as a result of the impoundment of the dam.  

4.4 Shiroro Dam  

Shiroro H.P dam was built on river Kaduna which forms one of the tributaries to River Niger.  

After the construction of the dam there were three major floods in 1985, 1988 and 1999. Losses 

during these periods due to floods were in billions of naira and large hectares of arable land with 

crops submerged. The badly affected areas were in the Lavun LGA and the Shiroro LGA where 

properties worth millions of naira were destroyed. The flood damages to crops in Niger State 

have become regular occurrences with a frequency of every four years.   After 1985 and 1988 

flooding, the reoccurrence is more frequent and the damages are higher.  The occurrences of 

flood at Mokwa, Rabba, Pategi, Lafiaji Local Government Areas and its environs in 1997 and 

1998, 2003 and 2004 being the most recent, destroyed properties worth over fifty billion Naira 

including farmland. 

4.5 Some Salient Issues  

1. The dams are still performing their responsibilities of supplying the nation with 

electricity. 

2. The occupations of affected communities are predominantly farming and fishing. 

3. The operations of the dams has affected a number of communities especially those that 

are about 500 meters away from the river bank on regular time interval of four years 

when the river overflow its bank or irregularly when the PHCN open the gates of the dam 

spillways.  

4. The effects are mostly felt in the area of income generating activities (farmland and crop 

destruction, fishing ponds) and property ownership (destruction of houses and loss of 

ancestral land and artifacts ) 
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5. The communities mostly affected at the upstream of the Kainji Dam are villages like 

Garafini, Anfani, Shagunu and New Bussa, Old Bussa and Muwo. At the confluence of 

River Niger and River Kaduna, the Communities are those at the at Old Muregi  and 

Gbajibo in Niger State and Patigi, Esungi, Kpataparadogi, Egwamama Edochi and Ellah 

in Patigi LGA, Lipata, Lafiaji, Chewuru, and Tada  in Edu LGA of Kwara State.  Other 

locations affected are Kuta, Shiroro, Galadima Kogo, Zumba, and Guni, all in Shiroro 

LGA of Niger State. 

6. The adjourning flat land (about 46 sq km) stretching from Old Muregi at the bank of the 

confluence with River Kaduna to New Muregi has remained uncultivable for a very long 

time.  However, with adequate irrigation facility, the plain can supply the region with 

enough rice provided that the river is prevented from overflowing its banks. 

7. The soil test conducted affirmed the feasibility of irrigation for rice production in the 

lowland regions. 

8. There is inadequate organized safety net (compensation) for the communities visited. 

Most of the host communities lack basic social and production amenities including 

electricity. 

9. The dams have not created employment opportunity for the people in the host 

communities, a situation that is almost and always inducing local protests and agitation 

for improved quality of livelihood.  

10.  The potential benefits of the rivers have not been adequately tapped by the riverine 

communities as a result of absence of the necessary strategic social and economic 

infrastructure. 

 

5. RECOMMENDATIONS 

In view of the observations and the analysis of the data collected and documented in the various 

chapters of this report the following recommendations are proposed.  

5.1 Flood Prevention and Protection   

It is inherently clear that the perennial flooding had caused colossal damages to live and 

property in the host communities, including the destruction of aquatic life, fauna and flora.  In 

particular the distortion caused to ecological landscape, farmlands and fishing ponds cannot be 

estimated by mere hearsay, guesses or imputation.  The regime of compensation did not also 
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erase the memory of these effects.   This is particularly so with the degree of unanimity in the 

response to the survey instrument by the communities.  To arrest the situation, it is important to 

find a lasting solution to the flooding problem.  The use of structural and non-structural methods 

to solve the problem is hereby advocated.  The erection of dykes along the human inhabited 

bank of the lower Niger River will provide protection to the communities, while flood warning 

signals should be made several days before the release of water.  This is particularly necessary 

in locations like Garafini, Old Muregi, and Gbajibo in Niger State and Esungi, Kpataparadogi, 

Egwamama Edochi, Ellah, Lipata, Chewuru, and Tada in Kwara State.  No doubt this will 

require some engineering details, which is beyond the scope of this survey.  The engineering 

design of the dyke should be initiated immediately by involving the appropriate River Basin 

Development Authority, Federal Ministry of Water Resources and Environment, the Ecological 

Fund, and the Nigerian Emergency Management Authority. 

5.2  Upgrading of Resettlement Scheme 

The trauma occasioned by the displacement from ancestral land is not always viewed anywhere 

in the world with levity.   This is why a scheme of resettlement is made a replication of what 

obtains in the area, reflecting socio-cultural affiliations, religious practices and social norms and 

traditional architecture.  Apart from the resettlement schemes of Kainji, Shagunu and Gbajibo 

(which does not even reflect some of the attributes mentioned above) no organized resettlement 

scheme is put in place for the affected communities along River Kaduna.  Places like Shiroro and 

Lavun Local Government Areas are typical examples.  The existing resettlement areas need to be 

upgraded as most of the facilities put in place are no longer functioning efficiently.  New and 

improved schemes are needed in other communities which may require relocation of the villages 

prone to flooding. 

5.3  Economic Empowerment Programmes  

The operational activities at the dams, have led to lose of traditional craft and cottage industries.  

There are environmental problems occasioned by perennial flood, leading further to loss of soil 

nutrients and by extension soil fertility, pollution of fishing ponds causing low fish catch, and 

displacement from ancestral farmland causing poor harvest.   This has left many people in the 

affected communities unemployed or underemployed.  This therefore calls for empowerment of 

people – particularly women and youth.  In this connection all the three tiers of government 
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should collaborate to initiate and cause to establish micro and small scale enterprises that have 

bearing to local craft and cottage industries. Such could include Fish Smoking, Boat Building, 

Fishing Net Making, Agro food processing, etc. The reasoning behind this is to ensure that the 

existing individual and community rights of riverine populations to natural resources affected by 

the operation of dams is recognized in assessing potential losses and in devising mitigation 

measures, notwithstanding whether these rights are codified or informal, or whether they relate 

to ownership or usufruct.   Often ignorance of customary law and local understandings of use 

and control over resources can undermine the existing rights that indigenous people or other 

traditionally marginalized groups have over resources, in particular common property resources. 

Mitigation should be broadened to include intangible social, cultural impacts in future dam 

planning. 

5.4  Responsiveness of the States and Local Governments 

There is incontrovertible evidence that the presence of States and Local governments in the 

affected communities is not felt or non-existence.  Basic amenities which are exclusive preserve 

of the states and local government are either not available or non-existing and where available, 

not accessible.  Township and village roads, market squares, clinics and maternity centers, 

schools and other social amenities, particularly in the area are either not available and where 

available not accessible and where accessible not functional because they are either poorly 

equipped and/or badly maintained.  The people in the communities are living in difficult and 

hash conditions thus creating pockets of agitation while blaming it all on the dam owners.  As a 

starting point, a scheme of joint financing for infrastructure rebirth for affected communities 

could be instituted.  The scheme could be designed to involve federal, state, local and dam 

authorities to be supervised by the proposed Hydropower Producing Area Development 

Commission (HYPADEC). This will create a platform for the take-off HYPADEC.  

5.5  Regime of Compensation and Reparation 

The communities have been hosting the hydroelectric power stations and coping with it 

associated vagaries of pains and losses.  For hosting the hydropower stations between 20 to 40 

years communities should be granted a regime of compensation that will help to mitigate the 

adverse effects of dam operations.   Virtually all the communities where a scheme of 

compensation was put in place at the time of water impoundment are now crying foul of the 
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exercise.  The youth and the elderly who are living witness complaint of exploitation of their 

forefathers.  In other to redeem those losses that were caused by the exploitation of their illiterate 

forefathers, it is imperative that the regime of compensation must be revisited.    This could be 

executed through a joint funding arrangement between the dam authorities, the federal, the state 

and the local governments.  It is here suggested that the fund contribution can take the form 20%, 

30%, 30%, and 20% respectively. 

 

5.6  Enforcement of Right of Way for High Tension Transmission Cables 

Although there has not been any conclusive study on the effect of high tension transmission 

cable on the environment, there were however reported cases of dropping of cable, especially of 

those transmitting high voltage electricity.  The disaster that can be occasioned by the dropping 

cable can be averted by enforcement of all the legislations enacted on the right of way. A 

detailed study of the effect of high tension transmission cables on the environment is beyond the 

scope of the present study in terms of scale and time.  It is recommended that such a study should 

be commissioned without further delay by the Energy Commission of Nigeria or by the Nigerian 

Electricity Regulation Commission. 

5.7  Enactment of Local Content Law for Hydropower Development 

Local content in any organization and in the case of the hydropower dams refers to the 

recognition, initiation and implementation of the participation in all forms of activities leading to 

the production, transmission and distribution of the products of the operations of hydroelectricity 

dam by the host communities to the dams.  As it is obvious from the outcomes of the studies, 

there is no meaningful local participation in the general activities at the three dams.   It is 

therefore important that a local content bill on hydropower development be incorporated into the 

laws of Nigeria to take care of obvious lack of attention to the operational effects of operation of 

hydropower dams on host communities. The rational for this is that with the participation of the 

indigenes in all operations of the hydro dams, the impact occasioned by the operation of the 

dams would be minimized or mitigated by the flow of income to the communities which will be 

guaranteed from the local content bill.  By operation we refer to all regulatory authorities, 

contractors, operators, sub- contractors, alliance partners and any other forms of activities that 

may be connected to the operations and managements of the dams.  Apart from the employment 

effects of the local content principle, it has the tendency to instill the spirit of nationalism and 
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sense of belonging to the host communities.  It is imperative therefore that the law on local 

content for all hydropower dams must be enacted, and enforced.  In this respect the study is 

suggesting a thirty percent (30%) local content to be provided by the host communities. 

The import of these is that the dam authotities should allow for the participation of people 

affected by project development in downstream areas. This is the clear implication of agreements 

at the Rio Summit and the Copenhagen Summit.  It is a challenge for two reasons, first because 

of the technical complexity (and cost) of dam design, and secondly because of the large and 

diverse communities affected by dams. Genuine and effective participation must take place in a 

way and at a time when decisions about the dams and mitigation of its impacts can be influenced. 

This should involve the impact on their lives, livelihoods and environment, and the nature of 

mitigation. The rights of those directly affected by large dams must include the right to be heard, 

and the right to information in a complete and culturally appropriate form. 

 

5.8 Audit of Strategic Social and Economic Infrastructure 

The general decay and complete absence ofStrategic Social and Economic Infrastructure reflects 

the failure of government at all levels in the host communities and other affected areas.    The 

dam authorities also have not gone to any appreciable level to ameliorate the conditions of the 

host communities, simply because it they presume that such efforts are outside their mandate.  

However social responsibility confers on the authority an added duty to mitigate the adverse 

effect of the operations of the dam within the communities.  This has engendered visible social 

tension replica of what obtains in the Niger Delta occasioned by pockets of agitation by Youth 

Organizations in the affected communities.  It should therefore be a thing of interest to solve the 

problem of decaying and complete absence of social and productive infrastructure and services.  

This can be done first by conducting a comprehensive audit of the available strategic social and 

economic infrastructure to establish the type, number, state, quality and desired level of 

investment. 
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CHAPTER ONE 

DESCRIPTION OF THE STUDY AREA 

1.1  NIGERIA 

1.1.1 Physical Characteristics  

The Federal Republic of Nigeria is a country located in western Africa between Benin Republic 

and Cameroon on the western and eastern borders respectively. The northern part of Nigeria is 

bordered by Niger and Chad Republic while the southern border is the gulf of Guinea at the 

Atlantic Ocean. Nigeria is located between latitudes 4.32°N and 14°N and longitudes 2.72°E and 

14.6°E. The total Landsize is 923,768 sq km (356,669 sq miles). The area covered by land and 

water are 910,768 sq km and 13,000 sq km respectively. The highest point is Chappal Waddi 

measuring 2,419 m above sea level while the lowest point is the Atlantic Ocean: 0m. 

Comparatively, Nigeria is slightly more than twice the size of California, about 4 times the size 

of Ghana and about 12 to 13 times the size of Togo. 

 

Nigeria‟s topography ranges from lowlands along the coast and in the lower Niger Valley to high 

plateaus in the north and mountains along the eastern border. The broad, mostly level valleys of 

the Niger and Benue rivers form Nigeria‟s largest physical region. The physical characteristics 

and topography of Nigeria is characterized into three i.e, the Northern, The South-Western and 

the South Eastern Nigeria respectively (www.directory-nigeria.org).North of the Niger Benue 

basin are the high plains of Hausa land, an area of relatively level topography that averages about 

800 m (about 2,500 ft) above the sea level, with isolated granite outcroppings.The Jos Plateau 

rises steeply above the surrounding plains to an average elevation of about 1,300 m (about 4,200 

ft). To the northwest, the high plains descend into the Sokoto lowland while at the north-eastern 

part of Nigeria, the plains of Hausa land grade into the basin of Lake Chad; the area is 

characterized by somewhat lower elevations, level terrain, and sandy soils. Within the 

topography of the south-western Nigeria lies the comparatively rugged terrain of the Yoruba 

highlands. Between the highlands and the ocean runs a coastal plain averaging 80 km (50 miles) 

in width from the border of Benin to the Niger Delta. The delta which separates the south-

western coast from the south-eastern coast is 36,000 sq km (14,000 sq mi) and comprises of low-

http://www.directory-nigeria.org/
http://directory-nigeria.org/nigerian-newspapers/jos
http://directory-nigeria.org/nigerian-newspapers/sokoto
http://directory-nigeria.org/nigerian-newspapers/niger-delta
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lying, swampy terrain and multiple creeks through which the waters of the great river empty into 

the ocean.  

 

South eastern coastal Nigeria consists of low lying plains that are essentially an extension of the 

south western coastal plains. It is marked by a series of sandbars, backed by lagoons of brackish 

water that support the growth of mangroves. Large parts of Africa‟s Bight of Benin and Bight of 

Biafra fall along the coast in the south. Migrating inwards from the south eastern coast are 

progressively higher regions.  In some areas, such as the Udi Hills located northwest of Enugu, 

escarpments have been formed by dipping rock strata. Farther east, along Nigeria‟s border with 

Cameroon, lie the eastern highlands, made of several distinct ranges and plateaus, including the 

Alantika Mountains, Mandara Mountains, the Shebeshi Mountains, and the Mambila Mountains. 

 

Predominantly, Nigeria is characterized with the tropical climate with sharp regional variances 

depending on rainfall. There is a region of inter-tropical discontinuity where dusty air from the 

Sahara converges with the warm and moist air from the Atlantic. The season when this is marked 

is popularly known as harmattan. During the summer, the zone of intertropical discontinuity 

follows the Sun northward. As a result, more and more of the country comes under the influence 

of moisture-laden tropical maritime air. Thus, much of the country experiences a rainy season 

during summer. As summer wanes, the zone shifts southward, bringing an end to the rainy 

season.  

 

Temperatures are high throughout the year, averaging from 25° to 30°C. temperature gets up to 

35°C during certain periods. In the higher elevations of the Jos Plateau, temperatures average 

22°C (72°F). Northern Nigeria typically experiences greater extremes of temperature than the 

south. 

 

Rainfall variations occur widely over from year to year. A year-round rainy season is 

experienced by parts of the coast along the Niger Delta which receives more than 4,000 mm of 

rain each year. Most of Nigeria‟s middle belt, where the rainy season starts in April or May and 

runs through September or October, receives from 1,000 to 1,500 mm (40 to 60 inches). In the 

dry savanna regions of the northern Nigeria, rainfall varies. The region along Nigeria‟s 
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northeastern border receives less than 500 mm (20 in) of rain per year, and the rainy season lasts 

barely three months. 

 

Vegetation varies in Nigeria. Mangroves line the brackish lagoons and creeks in the low-lying 

coastal region while swamp forest grows where the water is fresh. Farther inland, this vegetation 

gives way to tropical forest, with its many species of trees including mahogany, iroko, and 

obeche. In other areas, forest is largely secondary growth, primarily of species like the oil palm 

which constitutes the main tree found in Nigeria. Forests cover only about 12 percent (2005) of 

the country‟s total land area (www.directory-nigeria.org). Ascending upwards of the forest 

region is the savannah (Guinea, Sudan and Sahel) which is a region of tall grasses and trees. The 

southern margins of the Guinea savannah were created by repeated burning of forest until only 

open forest and grassland were left This is often referred to as derived savannah. Tropical forest 

is giving way to the Guinea savannah at such a rate that the only forests expected to survive the 

next generation are those in reserves. Beyond the Guinea savannah lies the drier Sudan savannah, 

a region of shorter grasses and more scattered, drought-resistant trees such as the baobab, 

tamarind, and acacia. In Nigeria‟s very dry north-eastern corner, the semi desert Sahel savannah 

persists. Hence the main trees found in Nigeria are the palm trees especially at the southern part 

while the northern part of the country offers more of drought resistant trees like baobab, neem 

plant. 

 

There are two main rivers in Nigeria i.e. river Niger and river Benue. River Benue is often 

considered as a tributary of river Niger. It flows 1,400 kilometers from Cameroon into Nigeria, 

where it empties into the Niger River.. About two-thirds of Nigeria lies in the watershed of the 

Niger River and its major tributaries: the river Benue in the northeast, the Kaduna river in the 

west, the Sokoto river in the northwest, and the Anambra river in the southeast. River Niger 

empties into the Atlantic ocean at the Niger Delta. The Niger River is Africa‟s third longest river 

and fifth largest in terms of discharge. Several rivers of the watershed flow directly to the 

Atlantic, notably the Cross river in south-eastern Nigeria and the river Ogun, Oshun, and Osse in 

the southwest.Several other rivers in the north-eastern Nigeria, including the Komadugu Gana 

and its tributaries, flow into Lake Chad which rests in the center of a major drainage basin at the 

point where Nigeria, Niger, Chad, and Cameroon meet. The popularly known  

http://www.directory-nigeria.org/
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 Kainji Lake, was created in the late 1960s by the construction of the Kainji Dam on the Niger 

River. In the south east, there is the Agulu lake in Anambra state. 

 

1.1.2 People and Resources 

Nigeria is divided into thirty-six states and one Federal Capital Territory (Abuja), which are 

further sub-divided into 774 Local Government Areas (LGAs). From the 2006 Census, the 

population of Nigeria was 140,003,542 (71,709,859 males and 68,293,683 females respectively). 

It is estimated as  155,215,573 [(2011 estimate, NPC)].The country has more than 250 ethnic 

groups. The most significant groups are Hausa-Fulani, Yoruba, Igbo and Ijaw. Hausa and Fulani 

have traditionally dominated in the north, Yoruba in the southwest, Igbo in the east, and Ijaw in 

the Niger Delta. The other groups are the Nupe, Kanuri, Tiv, Abayon, Awori, Bali, Bele, Chamo, 

Diba, Ouguri, Ekoi, Gira, Gudu, etc.The official language is English. Other widely used 

languages are Edo, Efik, Fulani, Adamawa Fulfulde, Hausa, Idoma, Igbo (Ibo), Central Kanuri, 

Yoniba, and Yoruba. 

 

http://en.wikipedia.org/wiki/State_%28administrative_division%29
http://en.wikipedia.org/wiki/Federal_Capital_Territory,_Nigeria
http://en.wikipedia.org/wiki/Local_Government_Areas_in_Nigeria
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Fig. 1.1: Map of Nigeria 

 

1.1.3 Socio-Economic 

Nigeria is classified as a mixed economyemerging market, with its abundant supply of natural 

resources, well-developed financial, legal, communications, transport sectors and stock exchange 

(the Nigerian Stock Exchange), which is the second largest in Africa. It has a GDP of  $413.402 

billion 2012 estimate), Population growth rate of 4.9% and life expectancy of 49 years. 

Nigeria is the second largest economy in Africa (following South Africa), and the largest 

economy in the West Africa Region. It is the 12th largest producer of petroleum in the world and 

the 8th largest exporter, and has the 10th largest proven reserves. Petroleum plays a large role in 

the Nigerian economy, accounting for 40% of GDP and 80% of Government earnings. However, 

agitation for better resource control in the Niger Delta, its main oil producing region, has led to 

disruptions in oil production and currently prevents the country from exporting at 100% capacity. 

 

http://en.wikipedia.org/wiki/Mixed_economy
http://en.wikipedia.org/wiki/Mixed_economy
http://en.wikipedia.org/wiki/Mixed_economy
http://en.wikipedia.org/wiki/Nigerian_Stock_Exchange
http://en.wikipedia.org/wiki/Petroleum_in_Nigeria
http://en.wikipedia.org/wiki/Niger_Delta
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The country has one of the fastest growing telecommunications markets in the world, major 

emerging market operators basing their largest and most profitable centres in the country. The 

government has recently begun expanding this infrastructure to space based communications. 

Nigeria has a space satellite which is monitored at the Nigerian National Space Research and 

Development Agency Headquarters in Abuja. The country also has a highly developed financial 

services sector, with a mix of local and international banks, asset management companies, 

brokerage houses, insurance companies and brokers, private equity funds and investment banks. 

 

Nigeria also has a wide array of underexploited mineral resources which include natural gas, 

coal, bauxite, tantalite, gold, tin, iron ore, limestone, niobium, lead and zinc. It has the seventh 

largest natural gas reserves in the world and the largest in Africa.  

It also has a manufacturing industry which includes leather and textiles (centred Kano, 

Abeokuta, Onitsha, and Lagos), car manufacturing, t-shirts, plastics and processed food.  

 

Its natural resources primarily consist of natural gas, petroleum, tin, iron ore, coal, limestone, 

niobium, lead, and zinc. Nigeria has proven oil reserves of 36.2 billion barrels, the tenth largest 

reserves in the world. Vast energy reserves are present in Nigeria which include Crude Oil (Over 

35 billion barrels), Natural Gas (Over 187 trillion  std. cubic feet), Coal(Over 2.75 billion metric 

tonnes deposit), Hydropower (Over14,750 MW), Solar Radiation [Over 3.5–7.0KWh/m
2/

day 

(485million MWh/day, using 0.1% land)], Wind Energy (Over 2.0 – 4.0 m/s (at 10 meters 

height), Biomass (Over 144m tonnes/year) , Nuclear (Not yet Quantified), Wave/Tidal Energy 

(Over 150,000 TJ/yr (16.6 x 10
6
 toe/yr), Geothermal Energy (Not yet explored), and Tar Sands 

(31 billion barrels of oil equivalent). 

 

http://en.wikipedia.org/wiki/National_Space_Research_and_Development_Agency
http://en.wikipedia.org/wiki/Bauxite
http://en.wikipedia.org/wiki/Tantalite
http://en.wikipedia.org/wiki/Tin
http://en.wikipedia.org/wiki/Limestone
http://en.wikipedia.org/wiki/Niobium
http://en.wikipedia.org/wiki/Zinc
http://en.wikipedia.org/wiki/T-shirts
http://en.wikipedia.org/wiki/Processed_food
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Fig.1.2: Map of Nigeria Showing Economic Activities 

 

1.1.4 Focal Area 

The focal area of study comprises of the three hydroelectric power dams (Jebba, Kainji and 

Shiroro). The flood plains comprise of the sugar cane plantation, rice irrigation schemes and 

communities which are directly located at the downstream of the dams and other areas that fall 

within the River Niger drainage basins. Figures 1.3a and b are maps showing a section of the 

River Niger drainage basin. These areas and drainage basins lie within Kebbi, Kogi, Kwara and 

Niger States. 

 

1.2 KEBBI STATE 

1.2.1 Physical Characteristics 

Kebbi State is a state in north-western Nigeria with its capital at Birnin Kebbi. It was formed 

from part of Sokoto State on 17
th

 August, 1991 and has a total area of 36,800 km². Kebbi State 

lies on latitude 100°N to 130°N, and Longitude 30°E to 60°E. It is bordered to the east by Sokoto 

state, to the south by Niger and Zamfara States, and to the west by Benin and Niger republics. Its 

major towns include Birnin-Kebbi, Argungu and Yelwa with a population of 3,238, 628 people 

i.e 2.31% of the nation‟s population. The southern part is generally rocky with River Niger 
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traversing the state from Benin republic up to Ngaski LGA. The northern part of the state is 

sandy with river Rima passing through Argungu to Bagudo LGA where it empties into river 

Niger. There are 225 political wards, 3000 settlements and 1036 hard to reach settlements in the 

21 local Governments in the state. Table 1.1 and Figures 1.2 (a) and (b) show the population 

distribution, location map of Kebbi State and Local Government Areas in the state. 

1.2.2 People and Resources 

Agriculture is the main occupation of the people especially in rural areas, Crops produced are 

mainly grains, animals rearing and fishing are also common. The state has four major tribes, 

which include: Hausa, Fulani, Dakarkari and Gungawa. These ethnic groups speak diverse 

languages and dialects, with the Hausa language spoken all over the state.  Islam is the dominant 

religion of the people. The majority of the people in Kebbi state are Moslems following the 1804 

Fulani Jihad. However, there are minority groups of Christians and traditional worshippers 

particularly to the south of the state. These ethnic diversities and religious differences 

notwithstanding, the people of Kebbi live in peace with one another. With over seventy five 

percent of the state population residing in rural areas, farming is the major occupation. A 

significant number of urban dwellers also engage in farming to supplement their income. Next to 

farming are non-farm activities such as trading, fishing, animal rearing, various art works, food 

crop processing, building, construction works, etcetera.  

 

Figure 1.3(a): Kainji Dam Drainage Basin 
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Figure 1.3(b): The Drainage Basin of River Niger showing the Kainji Lake and some 

Communities 

1.2.3 Socio - Economic Activities 

There is the presence of schools, health institutions, colleges and polytechnics, power and water 

supply. The only means of transport is by land and water. Agriculture has remained the major 

source of revenue and indeed the backbone of the economy of the state. In the dry season, 

farming is carried out in the vast fadama lands where crops such as tomatoes, onions, pepper, 

sugar cane, vegetable and sweet potatoes and wheat are cultivated. Farming is mostly based on 

indigenous techniques, using local inputs of seeds, family and animal labour and informal 

credits. During the wet season, food and cash crops such as millet, sorghum, maize, rice, beans, 

cassava, cotton, and tobacco are cultivated on the upland. Fishing has always been one of the key 

occupation of the inhabitants of the state. Because Kebbi state is endowed with economically 

viable rivers such as the Niger and the Rima for the development of fisheries activities. There is 

the abundance of livestock which include cattle, sheep, goats, if camels, horses, donkeys, pigs 

and poultry. A survey of livestock potentials in the state shows that Kebbi State ranks among the 

five states with the highest number of livestock. The state exports quite a substantial number to 

other states of Nigeria. Thus hides and skins is an important livestock subsector. There is also the 

existence of mineral resources in the state though, there is no serious exploitation for commercial 

and industrial purposes. Thus the mineral resources of the state remain untapped.  They include 

quartz found in the Zuru area, kaolin in the sedimentary areas of Kaoje in Bagudo , local 



31 

 

government, pisolitic bauxite and clay in Dakingari, clay with alumina content in Giro area, 

potassium in Bunza and Suru areas and silica sand in Bagudo, Yauri, Zuru and Ngaski and salt 

deposit in Bunza, Arewa and Dandi LGAs Inspite of the existence of these mineral resources in 

various parts of the state (www.onlinenigeria.com). 

The raw material resources of Kebbi State can be divided into agro and mineral-based. The agro-

based include agricultural products like millet, sorghum, rice, tobacco and vegetable, while the 

mineral-based include quartz, kaolin, clay and potassium. Industries that exist are the tomato 

processing industries at Warra, onion dehydration plant at Aleiro, cotton ginnery at Bagudo, fish 

processing industry at Yauri and dairy, printing and publishing industries at Birnin Kebbi. 
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Table 1.1: Population of the Local Government Areas of Kebbi State  

(2006 Population Census) 

S/No LGA Population Head quarters 

1 Aliero 65973 Aliero 

2 Arewa –Dandi 184030 Arewa – Dandi  

3 Argungu 195484 Argungu 

4 Augie 117287 Augie 

5 Bagudo 237817 Bagudo 

6 Birnin Kebbi 268420 Birnin Kebbi 

7 Bunza 121461 Bunza 

8 Dandi 144273 Kamba 

9 Wasagu/Danko 265203 Ribah 

10 Fakai 121212 Mahuta 

11 Gwandu 151019 Gwandu 

12 Jega 193352 Jega 

13 Kalgo 85403 Kalgo 

14 Koko/Besse 154605 Koko/Besse 

15 Maiyama 175686 Maiyama 

16 Ngaski 124766 Wara 

17 Sakaba 89937 Sakaba 

18 Shanga 127146 Shanga 

19 Suru 150230 Dakingari 

20 Yauri 99777 Yelwa 

21 Zuru 165547 Zuru 
 

Source: www.statoids.com/yng.html : Local Government areas of Nigeria (2007) 

 

http://www.statoids.com/yng.html
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Figure 1.2(a) Map of Nigeria Showing Kebbi State 

 

Source: www.speakersoffice.gov.ng/constituencies_kebbi.htm, (2010) 

 

Figure 1.2(b) Map of Kebbi State Showing the 21 Local Government Areas 

 

Source: www.speakersoffice.gov.ng/constituencies_kebbi.htm ,(2010) 

 

http://www.speakersoffice.gov.ng/constituencies_kebbi.htm
http://www.speakersoffice.gov.ng/constituencies_kebbi.htm
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1.3 KOGI STATE 

1.3.1 Physical Characteristics 

Kogi is a state in the north-central zone of Nigeria. It is popularly called the Confluence State 

because the confluence of River Niger and River Benue is at its capital, Lokoja, which is the first 

administrative capital of modern-day Nigeria. The state was formed in 1991 from parts of Kwara 

State and Benue State. It lies on latitude 7.49°N and longitude 6.45E° and shares boundary with 

Niger and Plateau States and the Federal Capital Territory, Abuja to the north, Benue and Enugu 

States to the east, while Edo, Ondo and Kwara States are on the western side. Kogi state has a 

total land area of 28,313.53 square kilometers. The state is drained by the Niger and Benue rivers 

and their tributaries. Its major Towns include Ajaokuta, Kabba, Okene, Idah, Koton-Karfe, 

Dekina, Ankpa, Lokoja. Its ttal population is 3,258,487 people (2.33% of the nation‟s 

population). Table 1.2 and Figures 1.3 (a) and (b) show the population distribution, location map 

of Kogi State and Local Government Areas in the state. 

The two rock types in the state are the basement complex rocks of the Precambrian age in the 

western half of the state and extending slightly eastwards beyond the lower Niger valley and the 

older sedimentary rocks in the eastern half. The flood plains of the Niger and Benue river valleys 

in Kogi State have the hydromorphic soils which contain a mixture of coarse alluvial and 

colluvial deposits. 

Kogi State has an average maximum temperature of 33.2oC and average minimum of 22.8oC. 

The rainy season lasts from April to October. The dry season, which lasts from November to 

March, is very dusty and of cold as a result of the northeasterly winds, which brings in the 

harmattan. The state capital, Lokoja is generally hot throughout the year. Two distinct weather 

types occur in the state i.e. dry season, which lasts from November to February and rain season 

that lasts from March to October. Annual rainfall ranges from 1016mm to 1524mm.The 

vegetation of the state consist of mixed leguminous (guinea) woodland to forest savannah. Wide 

expanse of fadama in the river basin and long stretches of tropical forest in the Western and 

Southern belt of the state. These trees include locust bean, shea butter, oil bean and the 

isoberlinia trees. 
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1.3.2 People and Resources 

The State as presently constituted comprises the peoples of the defunct Kabba Province of 

Northern Nigeria. Kogi State is highly heterogeneous and Its central location coupled with the 

diverse states and ethnic groups surrounding it. The Major ethnic groups in the state are: Igala, 

Ebira and Okun. Others include Egbura-Koto, Nupe, Bassa-Nge, Bassa -Komo, Kakanda and 

Ogoris. There are 8 languages spoken as first language in Kogi State. The major languages are 

Ebira, Igala, Nupe and Yoruba while the other languages are minority languages. 

 1.3.3 Socio - Economic Activities 

Education is the state's main social industry. Each of the 20 local governments in the state has 

primary institutions. Institutions of higher learning in the state include College of Agriculture, 

Osara, College of Agriculture, Kabba, Federal Polytechnic, Idah; Federal Advanced Teachers 

College, Okene; School of Health Technology, Idah; College of Education, Ankpa; School of 

Nursing, Obangede and School of Midwifery Egbe and Kogi State University Ayingba and Kogi 

State Polytechnic, Lokoja both of them, state owned institutions. Majority of the people in the 

state are farmers. The young sedimentary rocks and alluvium along the riverbeds of the Niger 

River and Benue promotes agricultural activities by the people.  Their activities include the 

production of fish and livestock farming and palm oil processing at Ankpa and Olamaboro 

LGAs; 'pito' brewing at Sheria in Bassa Egbe in Yagba West and Magongo in Okene; fish 

smoking industry at Jamata, yam and cassava food processing at Ugwolawo andAgbeji in Ofu; 

ground nut, wkulikuli at Chikara and pottery at Ebuhu in KotonKarfe LGAs. It is therefore 

possible to produce various agricultural products including yam, cassava, soya bean, cocoyam, 

maize, millet, rice, guinea corn, palm produce, cowpea and others. 

Kogi State is blessed with strategic minerals. These include iron ore, mica, marble, limestone, 

coal, crude oil. Others include; gold, kaolin, casserite, columbite, tantalite, feldspar and dolomite. 

Significantly, the nation's premier iron and steel complex is located at Ajaokuta. 

Industrially, Kogi State is an investors' haven, the state has a number of Industrial ventures 

which include Ajaokuta Iron and Steel complex, Jakura Marble, Valley Food, Mopa, Okura 

Sawmill, Idah Ceramic Company, Oil palm Company, Nigeria Iron-Ore Manufacturing 

Company. There are also hospital facilities and good water supply. 
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Table 1.2: Population of the Local Government Areas of Kogi State 

(2006 Population Census) 

S/No LGA Population Head Quarters 

1 Adavi 202194 Ogaminana 

2 Ajaokuta 122321 Egayan 

3 Bassa 139993 Oguma 

4 Dekina 260312 Dekina 

5 Ibaji 128129 Onyedegaon 

6 Idah 79815 Idah 

7 Igalamela–Odu  148020 Ajaka 

8 Ijumu 119929 Iyara 

9 Kabba/Bunu 145446 Kabba 

10 Kogi 115900 Koton Karfe 

11 Lokoja 195261 Lokoja 

12 Mopa–Muro 44037 Mopa 

13 Ofu 192169 Ogwoawo 

14 Ogori/Magongo 39662 Akpafa 

15 Okehi 199999 Okehi 

16 Okene 320260 Okene 

17 Olamaboro 160152 Okpo 

18 Omala 108402 Abejukolo 

19 Yagba–East 140150 Isanlu 

20 Yagba–west 149023 Odo – Ere 

21 Ankpa 267353 Ankpa 
 

Source: www.statoids.com/yng.html : Local Government areas of Nigeria (2007) 

 

http://www.statoids.com/yng.html
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Figure 1.3(a) Map of Nigeria Showing Kogi State 

 

Source: www.speakersoffice.gov.ng/constituencies_kogi.htm, (2010) 

 

Figure 1.3(b) Map of Kogi State Showing the 21 Local Government Areas 

 

Source: www.speakersoffice.gov.ng/constituencies_kogi.htm, (2010) 

 

http://www.speakersoffice.gov.ng/constituencies_kogi.htm
http://www.speakersoffice.gov.ng/constituencies_kogi.htm
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1.4 KWARA STATE 

1.4.1 Physical Characteristics 

Kwara State, known as “The State of Harmony” was created on May 1967. It is situated between 

latitudes 8° and 10°N and 3° and longitudes 6°E the state is bounded in the north by Niger State, 

in the south by Oyo, Osun and Ekiti States, in the east by Kogi State and in the west by Benin 

Republic. The Niger River also bounds it naturally at the north.. Because of its unique 

geographical position, the State is referred to as the "gateway" between the north and the south of 

the country. Located in north western Nigeria, Kwara State occupies 36,825 square kilometers 

and its population is 2,371,089 (1.69% 0f the nation‟s population). The total landmass of Kwara 

State today is 32 500 square kilometers. Major towns include Offa and Jebba, located on the 

Niger River. Other towns include Patigi, Erin-lIe,lIoffa, Adeleke Igbewere, Ejidongari, Osi, 

Lafiagi, Gure, Afon, Kaiama, Isanlu-lsin, Omu-Aran, Egbejila, lIota, Iponrin and Igbaja. Table 

1.3 and Figures 1.4 (a) and (b) show the population distribution, location map of Kwara State 

and Local Government Areas in the state. The state is characterized by ferruginous tropical soils 

on crystalline acid rocks. Kwara State comprises rainforest in the southern parts with wooded 

savannah covering the larger part of the state. The soil is fertile and the state is well watered by 

the various tributaries of the Niger River which run through hills and valleys. The western 

section of the state is at a slightly higher altitude than the eastern. In summer, it has an annual 

rainfall range of 1000mm to 1500mm. The months of December and January coincide with the 

cold and dry harmattan period. Average maximum temperatures vary between 300
0
C and 350

0
C.  

1.4.2 People and Resources 

The principal groups residing in Kwara State are the Yoruba, Nupe, Bariba and Fulani. With 

Yoruba being the largest population group in the south-western part of Nigeria while the Fulani 

comprise a significant proportion of the population of the north. Kwara State is sometimes being 

called the 'Gateway' state because of its central location. It has an international airport with short 

international flights from Europe and the U.S. It also has good transport connections within and 

outside Nigeria. There is an extensive network of well-maintained roads and the Jebba Dam is an 

important source of water and hydro-electric power. The religion which exist there are Islam, 

Christianity and traditional. Mineral resources abound in the state. Among these are limestone, 

marble, feldspar, clay, kaolin, quartz and granite rocks. 
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1.4.3  Socio - Economic Activities 

Agriculture is the main stay of the economy and the principal cash crops are: cotton, cocoa, 

coffee, kola nut, tobacco, beniseed and palm produce. Also, mineral resources exist in the state. 

These are limestone, marble, feldspar, clay, kaolin, quartz and granite rocks. The state also has 

the presence of industries ranging from Breweries, Soap and Detergent Industry, Furniture to 

Paper Manufacturing Industry, Foam and Biscuits, etc. 

Table 1.3: Population of the Local Government Areas of Kwara State  

(2006 Population Census) 

S/No LGA Population Head Quarters 

1 Asa 126435 Afon 

2 Baruteen 209459 Kosubosu 

3 Edu 201469 Lafiagi 

4 Ekiti 54850 Araromi Opin 

5 Ifelodun 96748 Ikirun 

6 Ilorin-East 204310 Oke Oyi 

7 Ilorin South 208691 Fufu 

8 Ilorin West 364666 Oja Oba 

9 Irepodun 148610 Omu Aran 

10 Isin 59738 Owu 

11 Kaiama 124164 Kaiama 

12 Moro 108792 Bode Sadu 

13 Offa 89674 Offa 

14 Oke – Ero 57619 Iloffa 

15 Oyun 94253 Ilemona 

16 Patiji 112317 Patigi 
 

Source: www.statoids.com/yng.html : Local Government areas of Nigeria (2007) 

 

http://www.statoids.com/yng.html
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Figure 1.4(a) Map of Nigeria Showing Kwara State 

 

Source: www.speakersoffice.gov.ng/constituencies_kwara.htm (2010) 

 

Figure 1.4(b) Map of Kwara State Showing the 16 Local Government Areas 

 

Source: www.speakersoffice.gov.ng/constituencies_kwara.htm,(2010) 

 

 

http://www.speakersoffice.gov.ng/constituencies_kwara.htm
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1.5 NIGER STATE 

1.5.1 Physical Characteristics 

Niger State is a state in the western part of Nigeria and the largest state in the country. The state 

capital is Minna, and other major cities are Bida, Kontagora, and Suleja. It was formed in 1976 

when the then North-Western State was bifurcated into Niger State and Sokoto State.  

The State lies on the 3.20°East and longitude 11.30° North. Kaduna State and FCT are her 

borders to the North-East and South-East respectively; Zamfara State borders the North, Kebbi 

State in the West, Kogi State in the South and Kwara State in the South West, while the republic 

of Benin along Agwara LGA boarders her North West. Its population is 3,950,249 (2.82% of the 

nation‟s population.). Important cities and towns include Bida, Minna, Suleja, Kotangora, Lapai, 

and Mokwa etc. Table 1.4 and Figures 1.5 (a) and (b) show the population distribution, location 

map of Niger State and Local Government Areas in the state. 

 

Niger State, like other states on the same latitude, is covered by two major rock formations the 

sedimentary and basement complex rocks. The sedimentary rocks to the south are characterised 

of sandstones and alluvial deposits, particularly along the Niger valley and in most parts of 

Borgu, Bida, Agaie, Lapai, Mokwa, Lavun, Gbako and Wushishi LGAs.This has made the state 

to be one of the largest and most fertile agricultural lands in the country and also provides the 

best area for rice growing in Nigeria.To the north is the basement complex, characterised by 

granitic outcrops or inselbergs which can be found in the vast topography of rolling landscape. 

Such inselbergs dominate the landscape in Rati, Shiroro, Minna, Mariga and Gurara. 

Three major soils types can be found in the State. These include the ferruginous tropical soils 

(the most predominant), hydromorphic soils and fer rosols. Generally, the fertile soil and 

hydrology of the State permit the cultivation of most of Nigeria‟s staple crops and still allows 

sufficient opportunities for grazing, fresh water fishing and forestry development. 

The State experiences two distinct seasons the dry and wet seasons. The annual rainfall varies 

from about 1,600mm in the south to 1,200mm in the north. The duration of the rainy season 

ranges from 150 210 days or more from the north to the south. Mean maximum temperature 

remains high throughout the year, hovering about 32°F, particularly in March and June. 

However, the lowest minimum temperatures occur usually between December and January when 

most parts of the state come under the influence of the tropical continental air mass which blows 

from the north. Dry season in Niger State commences in October.The Southern Guinea Savannah 
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vegetation covers the entire landscape of the state. It is characterized by woodlands and tall 

grasses interspersed with tall dense species. However, within the Niger trough and flood plains 

taller trees and a few oil palm trees can be found. In some areas, traces of rain forest species can 

be seen. 

1.5.2 People and Resources 

The state is named for the River Niger. Two of Nigeria's major hydroelectric power stations, the 

Kainji Dam and the Shiroro Dam, are located in Niger State; also situated there is Kainji 

National Park, the largest National Park of Nigeria, which contains Kainji Lake. Predominantly, 

the people are Muslims and Christians while others practice traditional religion. There are three 

most pronounced ethnic groups (Nupe, Gbagyi and Hausa), other groups are, Kadara, Koro, 

Barab, Kakanda, GanaGana, Dibo, Kambari, Kamuku, Pangu, Dukawa, Gwada and Ingwai. 

Tribes like Igbo, Yoruba and numerous others from other States also settle in Niger State. 

1.5.3 Socio - Economic Activities 

The even climate, rich annual rainfall and availability of wide variety of mineral and agricultural 

resources all attest to the economic potential of the state. There are also good infrastructures such 

as roads, electricity, water and communication facilities, to make way for interested investors. 

Some natural and mineral resources found in the state include Talc, Gold, Ball clays, Silica, 

Sand, Marble, Copper, Iron, Felsper, Lead, Kaolin, Cassetrite, Columbite, Mica, Quartzite and 

Limestone. Three hydro-electricity power stations are situated at Kainji, Jebba and Shiroro. 

Generally, agricultural activities form the mainstay of the people's economy and engage directly 

or indirectly more than 80 percent of the population. The majority of the populace in the State 

(85%) are farmers while others constituting (15%) are involved in vocations such as white collar 

jobs, business, craft and arts. The Gwari, Koro, Kadara and Kambari are noted for yam and 

guinea corn production, while the Nupe are the major rice producers. The Hausa and Fulani in 

Mariga Local Government area are well-known in the field of animal husbandry. 

Niger State has over 1,165 primary schools, 250 secondary schools, a number of vocational 

training centers and also about 15 tertiary institutions which include Federal College of 

Education, Kontagora, the Federal Polytechnic at Bida and the Federal University of Technology 

at Minna. Others include the state owned Technical Teachers Training Colleges, State College of 

Education at Minna, etc. The State has international airport and is well linked to all parts of 

Nigeria by road and rail. 
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Table 1.4: Population of the Local Government Areas of Niger State  

(2006 Population Census) 

 

 

Source: www.statoids.com/yng.html : Local Government areas of Nigeria (2007) 

 

S/No LGA Population Head Quarters 

1 Agaie 132907 Agaie 

2 Agwara 57413 Agwara 

3 Bida 118181 Bida 

4 Borgu 171965 New Bussa 

5 Bosso 147359 Maikunkele 

6 Chanchaga 201429 Minna 

7 Edati 160321 Enagi 

8 Gbako 127466 Lemu 

9 Gurara 90974 Gawu 

10 Katcha 122176 Katcha 

11 Kontagora 151944 Kontagora 

12 Lapai 110127 Lapai 

13 Lavun 209917 Kutigi 

14 Magama 181653 Nasko 

15 Mariga 199430 Banji 

16 Mashegu 215022 Mashegu 

17 Mokwa 244937 Mokwa 

18 Munya 103651 Sarkin Pawa 

19 Paikoro 158086 Paiko 

20 Rafi 181929 Kagara 

21 Rijau 176053 Rijau 

22 Shiroro 235404 Kuta 

23 Suleja 216578 Suleja 

24 Tafa 83544 Wuse 

25 Wushishi 81873 Wushishi 

http://www.statoids.com/yng.html
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Figure 1.5(a) MAP OF NIGERIA SHOWING NIGER STATE 

 

Source: www.speakersoffice.gov.ng/constituencies_niger.htm (2010) 

 

Figure 1.5(b) Map of Niger State Showing the 21 Local Government Areas 

 

  Source: www.speakersoffice.gov.ng/constituencies_niger.htm, (2010) 

http://www.speakersoffice.gov.ng/constituencies_niger.htm
http://www.speakersoffice.gov.ng/constituencies_niger.htm
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1.6  KAINJI HYDROELECTRIC POWER DAM 

Kainji Lake is a reservoir on the River Niger in Nigeria. It is formed by the Kainji dam which 

was built between 1964 and 1968. The reservoir is located on latitude 10
o
 08‟ N and longitude 4

o
 

37‟ E. It is an earth dam with a 66 m high concrete centre structure housing the hydroelectric 

turbines. The Kainji reservoir is about 135 km long and about 30 km across at its widest point 

with a surface area of 1,250 km
2
. It is capable of storing 15.5 x 10

9
 m

3
 water of which 92 percent 

can be drawn down for power generation. The lake submerged the Bussa Rapids, where the 

explorer Mungo Park lost his life in 1806. Some 44,000 people had to be resettled. Alayande and 

Bamgboye (2003) revealed that an average daily discharge of 2280 m
3
/sec is required to sustain 

full generating capacity of 760 MW.  

1.7 JEBBA HYDROELECTRIC POWER DAM 

Jebba dam has also formed a reservoir on the River Niger in Nigeria. The Jebba dam was built 

between 1981 and 1983 and commissioned to commence operation in 1984. The reservoir is 

located on latitude 9
o
 08̍ N and longitude 4

o
 49̍ E. It is close to the famous Juju rock about 3 km 

upstream of the community of Jebba north in Niger State. The reservoir has a surface area of 270 

km
2
 and about 100 km long, with a width varying from 2 to 5 km. It is capable of storing 3.88 x 

10
9
 m

3
 of water at elevation of 103 m above sea level, with a live storage of 1.0 x 10

9
 m

3
. The 

major source of reservoir water inflow is from the discharge from Kainji reservoir since it is 

located directly (about 100 km) downstream of Kainji dam. The impoundment of the dam in 

1983 was reported to have led to physical displacement of 6,111 people comprising farmers and 

fishermen (Oyedipe, 1980). 

1.8 SHIRORO HYDROELECTRIC POWER DAM 

The Shiroro dam was built on river Kaduna, one of the principal tributaries of River Niger. Its 

source is from Plateau Mountains and travelling a distance of about 365 km before emptying into 

the reservoir. The regime of the river is characterized by the occurrence of wet and dry season. 

River Kaduna has a single flood pattern and the hydrology of River Kaduna has one main period 

of peak flows. The climatic trend in this basin is a distinct rainy season between April and 

October. The peak rain is between August and September. The dry season is usually between 

November and March. After the impounding of the dam, a total surface area of about 320 km
2
 at 

elevation 382 m was covered with water which now forms the lake. The lake has four principal 
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and about 8 minor tributaries contributing to its total capacity of about 8 x 10
9
 m

3
. The inflow of 

Kaduna River being the major contributor is almost 70% of the total capacity. The maximum and 

minimum power pools are at elevations of 382m and 342m respectively. The mean annual 

rainfall in the catchment basin is about 1300 mm while the average annual evaporation losses 

measured within the basin is between 248 x 10
6
 m and 435 x 10

6
 m. 

1.9  ENGINEERING CHARACTERISTICS OF THE HYDROPOWER DAMS 

Features of the three hydropower stations in Nigeria are presented as follows; 

1.9.1 Kanji Dam 

Crest elevation of dams     475.0ft (145.0m) 

Normal maximum water surface elevation  465.0ft (141.9m) 

Unit 7, 8, 9, 10, 11, 12 speed     115 Rpm 

Unit 5, 6 speed      107.2 Rpm 

Normal maximum tail      350 ft (129.0m) 

Water elevation      5, 00 cu yards 

Soft excavation      4,200 cu.m 

Rock excavation      4,500.00 cu yards 

Intake Dam and spillway     (3,400,000 cu.m) 

Height crest to foundation      215ft (65.5m) 

Length of concrete dam     1,800ft (550m) 

Spillway gates four radial gates – 50ft x 50ft (1.53m 

x 15.3m) 

Discharges capacity  280,000 cu ft per sec.  

(7,900 cu.m per sec.) 

Intake gates 24 fixed wheels – 16ft x 35ft: (4.88m 

x 10.8m) 

Penstocks  Twelve steel lined 28ft diameter 

(8.55 in diameter)  

Concrete volume    800,000 cu yards 

Fill dams    (610,000 cu meters) 

Total length    4 ¾ miles (7,750 meters) 



47 

 

Total volume    9,000 cu yard (6,900 cu.m) 

Power house length     1,135 ft (350 meters)  

Initial installation    four 80mw Kaplan Type Turbine  

Generator unit 

Additional (first extension) Two 100 MN Kaplan type Turbine 

generator units 

Second extension       Two 120 mw  

Propeller type        turbine generator units 

Hydraulic head      78 – 135ft (24 – 42.2m) 

Crane        200 tons capacity 

Concrete volume      175,000 cu yards 

Navigation       (134,000 cu meters) 

Transformer‟s power rating     T7& 81, T1& 10-186MVA 

o T5, T6 - 145MVA 

o T11, T12 – 115MVA 

1.9.2.  Jebba Dam 

Location: Jebba dam is located on Niger River, Nigeria, adjacent to the town of Jebba, 

approximately 350km north of Lagos. The project was constructed from 1980-1983 and started 

operation in 1984.   

Reservoir              

Normal Operating level     103.0m 

Minimum Reservoir operation     99.0m 

Water Surface Area at EI. 103.0m    303km
2 

Live storage, approximate      1,000,000,000m
3
 

Length        100km 

Main Dam 

Type – Zoned Earth and Rock-fill 

Crest Elevation      108.0m 

Crest Width        10m 

Crest Length       670m 
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Maximum Height above lowest foundation level   40m  

Impervious Blanket  

Type         Impervious fill 

Length from upstream toe of main dam   450m 

Maximum thickness      5m 

Saddle Dam 

Type         Zoned Earth and Rock fall 

Crest elevation       108.0m 

Crest Width       7m 

Crest Length        275m 

Maximum height above lowest foundation level  29m. 

 

Auxiliary Dam 1  

Type        Zoned Earth and Rock-fill 

Crest Elevation      108.0m 

Crest Width       7m 

Crest Length       275m 

Maximum height above lowest foundation level  14m 

 

Auxiliary Dam 2, 3 and 4 

Type         Concrete Gravity 

Crest Elevation      108.0m 

Total crest length       337m 

Maximum height above lowest foundation level  26.5m 

 

Power Installations Plant 

Number of Units      6 

Total Rated Outputs      560MW 

Length of power house     206m 

Width of power house      36m 

Maximum capacity of overhead crane   450 tons. 

Number of Intake gates     6 
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Height of each intake gate     12.4m 

Width of each intake gate     10m 

Inside diameter of each steel penstock   10m 

 

Turbines  

Type        Fixed blade (propeller) 

Net Head – Rated      27.6m 

Net Head – Maximum      29.3m 

Output at Rated Net head     96,400KW 

Output at Maximum Net head    102,900KW 

Speed        93.75rpm. 

 

Generators 

Type        Vertical shaft syndronous 

Base load rating      103,500KVA 

Continuous Maximum Rating     119,000KVA 

Voltage       16KV 

Power factor       0.85 

 

Spillway 

Capacity at normal operating level (EI 103m)  13,600m
3
/s 

Capacity at EI. 106.0m Reservoir level    16,400m
3
/s 

(Including Emergency spillway)       

 

Main Spillway 

Type        Underflow with flip bucket 

Sill elevation       70.0m 

Radial gates – Number     6 

Width of each gate      12.0m 

Height of each gate      9.5m 

Emergency Spillway 

Type        Free overflow 

Length of overflow      220m 
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Crest elevation      103.15m 

 

Administration Building 

Type of construction      Reinforced concrete 

Number of floors      3 

Total floor area      2,100m
2
 

 

Navigation Lock 

Usable length       200m 

Width         12.2m 

Maximum lift       30.0m 

Maximum Allowable Draft     3.0m 

 

Upstream Gate – sector gate 

Height         10.5m 

Width        12.2m 

 

Downstream Gate – Vertical lift gate 

Height         18.5m 

Width        12.2m 

 

Filling and Emptying Valves 

Number        4 

Height         3.5m 

Width         2.5m 

 

1.9.3 Shiroro Hydroelectric Project 

Location: Shiroro dam is located on Kaduna River in Niger State. It is 550meter downstream of 

the confluence with the Dinya River. The project was constructed from 1985 – 1989 and started 

operation in 1990.   

 

Main Dam Reservoir  

Maximum power pool EI     382m  

Normal Operating Range EI.342 to EI.382   40m  
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Water Surface Area at EI 382     312km
2
 

Gross Storage Capacity      7 x 10
9
 cu.m. 

Power Storage Capacity      6.05 x 10
9
 cu.m.  

 

Dam 

Type        Rock-fill Concrete face  

Crest Elevation   385m (parapet wall to EI 387)  

Crest Width        7.5m  

Length along Crest (Including spillway)   700m  

Rock-fill embankment volume    3,430,000 cu.m 

Concrete facing volume     27,400 cu.m 

Upstream slope      1.3H: IV 

Downstream Rock-fill slope      1.3H: IV 

 

Rim Dikes 

Number Required      2 

Type        Rock-fill Impervious core 

Crest elevation       388m 

Crest width       7.5m 

Slopes (Upstream & Downstream)    2H: IV 

Embankment volume      244,000 cu.m 

 

Powerhouse 

Type        Indoor 

Location        Right Bank of Kaduna River 

Installed capacity       600MW (4x150MW Units) 

Centerline of Distributor EI –     268m 

Distance between centerline of Units –    19.0m 

Number of Draft tube gates     4(2 per unit) 

 

Penstocks 

Number       4 

Inside Diameter      6.33m 
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Type steel liner encased in concrete 

Average length      4 at 332m 

Average thickness of steel     25mm  

Type of steel       ASTM A516 Gr 60 

Estimated Weight       4270 Tones 

Maximum velocity at Q     180cms – 5.5m/s 

Total concrete volume     78,600 cu.m. 

 

Power Intake 

Location       Right Bank of Kaduna River 

Type Tower Intake for four penstocks 

Access        foot Bridge from Dam crest 

Size of Intake 44.0m wide x 15.0m long 

 x 60.0m High 

Total excavation volume     64,600 cu.m 

Total concrete volume     37,500 cu.m 

Number of Gates      4 

Types of Gates      Fixed wheeled gates. 

 

Low Water Release 

Design Flow       10 cumecs 

Pipe Diameter       1.5m 

Length of pipe       360m 

Type of steel linear      ASTM A516 Gr 60 

Control Works Butterfly & Hollow cone valves. 

Sizes 1.5m Diameter Butterfly & 0.7 

Diameter Hollow cone. 

Tail Race Channel 

Common excavation volume     188,000 cu.m 

Rock excavation volume     1,137,000 cu.m 

Length        2100m 

Width        75.0m 
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Bottom EI       265.0m. 

Spillway 

Location       Right bank 

Type concrete Ogee with four openings 

chute with flip buckets and plurge 

energy Dissipater. 

Design discharge @       E.I 381.7 – 7,500 cu.m 

Zero freeboard flood at      EI 385.0 – 9,830 cu.m 

Number of gates, sizes and types  4 x Tainter gates 15m wide x 16.65m 

high 

Total concrete volume     132,000 cu.m. 
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CHAPTER TWO 

WATER QUALITY 

2.1 INTRODUCTION 

The term water quality can be defined as a measure of the suitability of water for a particular 

purpose such as domestic, industrial, irrigation, recreation, navigation, power generation etc, 

based on some selected physical, chemical and biological parameters. Water quality 

requirements vary according to the proposed use of water. Water that is unsuitable for one use 

may be quite satisfactory for another and may be deemed acceptable for a particular use if water 

of better quality is not available (Linsley, et al, 1992). Water quality parameters are measured 

and analyzed using some scientific measures. The results obtained from the analysis are 

compared with the internationally acceptable water standards for that purpose. Some water 

quality parameters can be determined on-site such as: temperature, pH, dissolved oxygen and 

electrical conductivity. Other parameters like chemical and biological can be determined in the 

laboratory.  

The most common dissolved substances in water are minerals or salts that as a group are referred 

to as soluble include: Calcium, Sodium, Bicarbonate, Chloride, Nitrogen Phosphorus, Selenium, 

Chromium, Arsenic, etc. In general some constituents are not considered harmful to human 

health, although some can affect taste, smell or clarity of water. Plant nutrients and trace 

elements in water can be harmful to human health and aquatic life if they exceed standards or 

guidelines (USGS, 2006). Dissolved Oxygen and Radon are common in natural waters. An 

adequate Oxygen level in water is necessary for fish and other aquatic life. Radon gas can be a 

threat to human health when it exceeds drinking water standards.  The quality of water for 

drinking cannot be guaranteed by chemical analyses alone. The presence of bacteria in water 

which are normally found in the intestinal tracts of humans and animals, signal that disease 

causing pathogens may be present. Pathogens can enter water from open sewers, wastewater 

treatment discharge and animal wastes.   

There are various international governmental and non-governmental agencies that are specialised 

in making provision for water standards worldwide such as World Health Organization (WHO). 

The quality of drinking water is a powerful environmental determinant of health in any society. 
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Assurance of drinking water safety is a foundation for the prevention and control of any water 

related diseases (WHO, 2008). 

 Standards and guidelines are established to protect water for designated uses; standards for 

drinking ensure that public drinking water supplies are as safe as possible. Natural water quality 

varies from place to place with seasons, with climate and with types of soils and rocks through 

which water moves. When runoff water moves over the land and through the rocks the water 

may dissolves minerals in rocks and soils, percolate through organic materials such leaves and 

roots and react with algae, bacteria and other microscopic organisms. Water may also carry plant 

debris, sand, silt and clay to rivers and streams making the water to appear muddy or turbid. 

When water evaporates from lake, river or streams dissolved minerals are more concentrated in 

the water that remains. Each of these natural processes changes the water quality of a given 

water body. Table 2.1 shows WHO drinking water quality standards for some selected 

parameters and Table 2.2 shows Nigeria Standard for Drinking Water Quality for the same 

parameters (NSDWQ, 2007). 

 

       Table 2.1: WHO Drinking Water Quality Standards for Selected Parameters 

Source: WHO Guidelines for Drinking Water Quality, Third Edition, Geneva, 2008 

 

 

Element/Substance Unit WHO Water Quality Standards 

Aluminium(Al) mg/l 0.2 

Arsenic(As) mg/l 0.005 

Cadmium(Cd) mg/l 0.003 

Cyanide(CN) mg/l 0.07 

Hardness mg/l 150 

Lead(Pb) mg/l 0.01 

pH 

 

6.5 -  8.5 

Turbidity NTU 5 

Zinc(Zn) mg/l 3 

Sulphate(SO4 mg/l 500 
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Table 2.2: Nigeria Drinking Water Quality Standards for Selected Parameters 

Parameters Unit Maximum Permitted 

Aluminium(Al) mg/l 0.2 

Arsenic(As) mg/l 0.01 

Cadmium(Cd) mg/l 0.003 

Cyanide(CN) mg/l 0.01 

Hardness mg/l 150 

Lead(Pb) mg/l 0.01 

pH 

 

6.5 -  8.5 

Turbidity NTU 5 

Zinc(Zn) mg/l 3 

Sulphate(SO4) mg/l 500 

   Source: Nigeria Standard for Drinking Water Quality, 2007 

 

2.2 REVIEW OF AVAILABLE WATER QUALITY REPORTS 

Some of the reports indicated that environmental audit is conducted at regular interval on the 

flow through the turbine and other locations in order to ascertain the quality of effluent.  For 

example according to environmental audit report on Kainji H.P dam operations, it was revealed 

that surface water samples were obtained from River Niger at the lake, tail race, Kaya, and 

Fakun. The following Physico-Chemical properties were measured: pH, temperature, turbidity, 

colour, conductivity, salinity, total suspended solids, total dissolved solids, alkalinity, total 

hardness, calcium, magnesium, sodium, potassium, sulphate, nitrate, phosphate, BOD. The 

outcome of the test revealed that the pH ranged from 7.10 – 7.61, temperature ranged from 

26.2
o
C – 31.8

o
C, turbidity ranged from 0.0 -3.0 FTU, conductivity ranged from 52 – 62 

(usc/min), salinity ranged from 0.01 – 0.04 mg/l, total suspended solid ranged from 5.0 – 10.0 

mg/l, total dissolved solid ranged from 25.4 – 30.2 mg/l, alkalinity ranged from 50.0 – 70 mg/l, 

total hardness ranged from 48.0 – 60.0 mg/l, calcium ranged from 0.08 – 0.1 mg/l, magnesium 

ranged from 2.0 -9.1 mg/l, sodium ranged from 0.32 – 11.42 mg/l, potassium ranged from 0.08 – 

3.93, surlphate ranged from 1.79 – 3.00, nitrate ranged from 3.0 – 5.76 mg/l, phosphate ranged 

from 0.40 – 0.80 mg/l, and BOD ranged from 4.65 -6.34 mg/l.  
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The total concentration of Calcium and Magnesium expressed as their CaCO3 equivalent denotes 

the total hardness of water. Carbonate hardness can be regarded as temporary hardness since they 

can be easily removed from water by boiling. The metal carbonate reacts with soap or detergents 

leading to formation of scum. The calcium concentration in the water sample ranges between 

0.08mg/l and 3.93mg/l while Magnesium concentration ranges between 2.0mg/l to 9.8mg as 

recorded in the sample from tail race area.  In addition, heavy metals analyses were also 

conducted. Heavy metals (trace elements) are important indicator in aquatic ecosystem for 

determining the level of toxicity, bioaccumulation and hazard to human health. The result of 

heavy metals indicated that Fe ranges from 0.03 – 0.07 mg/l, Cu ranges from 0.04 -0.12 mg/l, 

Mn was not detected, Cr was only detected in samples collected at lake, tail race with value of 

0.01, Zn ranges from 0.08 – 0.21 mg/l, Pb was not detected, Cd was only detected in samples 

collected at lake and tail race with a value of 0.01 mg/l, Hg was not detected, Ni was only 

detected in samples collected at lake and tail race with a value of 0.02 and 0.01 mg/l 

respectively. The concentration of heavy metal in the water sample is generally low and within 

acceptable limits of WHO. 

The microbial status of surface water sample was also revealed in the report. The total bacterial 

counts of the surface water sample in the area ranged between 2.0 x 10
4
 and 5.0 x 10

6
 cfu/mg 

while the total fungi/yeast counts ranged between 4.0 x 10
3
 and 4.0 x 10

6
 cfu/ml. The  

predominant bacterial species in all the surface water samples as reported in KHE environmental 

audit 2007 are Bacillus Sp and Pseudomonas while the predominant fungi species are 

Trichoderma Sp (fungus) Flavor bacterium Sp.  

According to environmental audit report on Jebba H.P dam operations submitted in November 

2009, surface water samples were obtained from River Niger at the lake, power intake, tail race 

and Jebba Bridge. The lake water sample was to ascertain the chemical characteristics of the 

water being used for power generation and to compare the result with the chemical 

characteristics of the water discharged from the tailrace and to establish if new pollutants have 

been introduced by the power plant activities. The outcome of the test revealed that the pH 

ranged from 7.40 – 7.71, temperature ranged from 26.1
o
C – 29.2

o
C, turbidity ranged from 6.2 – 

7.1 FTU, conductivity ranged from 49 – 51 (usc/min), total suspended solid ranged from 5.0 – 

6.0 mg/l, total dissolved solid ranged from 23 – 25 mg/l,  total hardness ranged from 30 – 38.2 
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mg/l, calcium ranged from 0.03 – 0.05 mg/l, magnesium ranged from 10.0 -14.2 mg/l,  potassium 

ranged from 4.12 – 7.10, sulphate ranged from 4.05 – 8.0, nitrate ranged from 2.9 – 4.45 mg/l, 

phosphate ranged from 0.02 – 0.05 mg/l, and BOD ranged from 4.8 -6.0 mg/l.   The result of 

heavy metals indicated that Fe ranged from 0.5 –1.0 mg/l, Cu ranged from 0.01 -0.02 mg/l, Zn 

ranged from 0.0 – 0.01 mg/l, Pb was less than 0.01, Pb was not detected, Hg was not detected. 

The concentration of heavy metal in the water sample was generally low and within acceptable 

limits of WHO. 

The microbial status of surface water sample was also revealed in the report. The total 

heterotrophic bacterial counts of the surface water sample in the area ranged between 4.0 x 10
2
 

and 6.0 x 10
5
 cfu/mg while the total fungi/yeast counts ranged between 1.0 x 10

5
 and 4.0 x 10

5
 

cfu/ml. The total Coli form ranged from 0 and 2.0 x 10
3
. The water requires treatment before it 

can be used for domestic purposes. Unfortunately, there is no treated public water scheme at 

Jebba     town downstream of the dam. The water is obtained from the river and used directly for 

various needs of the people.  

2.3 WATER QUALITY CHARACTERISTICS OF WATER SOURCES  

2.3.1 Sample Collection/ Location 

Samples were collected from 5 wells, 6 boreholes and 13 surface sources (2 streams and 11 river 

points on Niger and Kaduna Rivers) at selected villages and towns located upstream and 

downstream of the three hydropower stations. The summary of the samples collected and 

location of the sources is presented in Table 2.3. 

2.3.2 Laboratory Analysis 

Physical, chemical and bacteriological tests were carried out on the collected water samples at 

the Agba Dam Laboratory of Kwara State Water Corporation, Ilorin, Nigeria. Under physical 

characteristics, the water qualities tested for include: 

(i) Temperature, (ii) Colour, (iii) Turbidity and (iv) Total Dissolved Solid (TDS) 

Under chemical characteristics, the water qualities tested for include  

(i) Alkalinity, (ii) Total  Hardness, (iii) pH, (iv) Conductivity, (v) Iron,  (vi) Chromium, 

(vii) Copper (CU), and  (viii) Sulphate  

Under Bacteriological Characteristics, the water quality tested is Harmful Bacteria through Ecoli 

Count. 
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The laboratory test results for the River/Stream, Wells, and Boreholes sources are presented in 

Tables 2.4, 2.5 and 2.6 respectively. The data obtained from laboratory analysis such as physical, 

chemical and bacteriological qualities parameters were subjected to statistical analysis. The 

Mean, Standard deviation (S.D), Minimum and Maximum values were calculated and the results 

are presented in the same tables.  

Table 2.3: Location of Wells, Boreholes, and Stream/Rivers 

S/N Sample Source of water Location Position relative to H.P dams 

1 A1 Stream Zumba Downstream to Shiroro 

2 A2 River Gunni Upstream to Shiroro 

3 A3 Well Galadima-Galkogo Downstream to Shiroro 

4 A4 River Shiroro village Downstream to Shiroro 

5 A5 Borehole Galadima Galkogo Downstream to Shiroro 

6 A6 Borehole Gunni Upstream to Shiroro 

7 A7 Borehole Zumba Downstream to Shiroro 

8 A8 Stream Kadna village Downstream to Shiroro 

9 B1 Borehole New Muregi Downstream to all H.P dams 

10 B2 River Old Muregi Downstream to all H.P dams 

11 B3 Well Shagunnu Upstream to Kainji 

12 B4 River Shagunnu Upstream to Kainji 

13 B5 Borehole Shagunnu Upstream to Kainji 

14 B6 River Gbajigbo Downstream to  Kainji 

15 B7 Well Gbajigbo Downstream to Kainji 

16 B8 River Garafini Upstream to Kainji 

17 B9 Borehole Garafini Upstream to Kainji 

18 B10 River Anfani Upstream to Kainji 

19 C1 Well Tsada Shonga Downstream to Jebba 

20 C2 River Tsada Shonga Downstream to Jebba 

21 C3 Well Likata Downstream to Jebba 

22 C4 River Likata Downstream to Jebba 

23 C5 River Mawogi Downstream to Jebba 

24 C6 River Kpatagbarandogi Downstream to Jebba 

 

2.4 COMPARISON OF WATER QUALITY PARAMETERS WITH WHO STANDARDS  

In order to compare the quality parameters of the sampled water with World Health Organization 

(WHO) standards for drinking water, the quality parameters of the sampled water and both the 

highest desirable levels and maximum permissible levels specified by World Health 

Organization are presented in Table 2.7, 2.8 and 2.9 for Stream/River , Well and borehole water 

quality respectively.  
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2.4.1 Comparison between Stream/River water quality and WHO standards 

The quality parameters that were determined include; turbidity, colour, temperature, total 

dissolved solid, pH, conductivity, iron, chromium, copper, total hardness, sulphate, alkalinity and 

Ecoli. The statistical summary comprises of mean, standard deviation, minimum, and maximum 

for stream/river water qualities presented in Table 2.4, while the comparison is presented in 

Table 2.7. 

The result of turbidity tests showed that sample C6 had the highest observed value of 62 NTU 

(Nephelometric Turbidity Units), the lowest value of 3 NTU was observed for sample B6. The 

mean value of turbidity for the tested samples in the category of stream/river water was about 16 

NTU. It is clearly evident that the levels of turbidity in majority of the tested samples were above 

the recommended level of 5NTU but only sample C6 had value above the highest permissible 

level of 25NTU (WHO, 1971). This means most of the surface water sources have turbidity 

which are still within acceptable limits. Excessive high level of turbidity in water samples could 

mean the presence of disease-causing organisms such as viruses, parasites and bacteria which 

can cause symptoms like nausea, cramps and diarrhea and associated headaches when ingested 

by human beings 

The highest value of total solids in the tested samples was 390 mg/l while the lowest was 100 

mg/l for sample A1 and B2 respectively. The highest observed value of total solids was well 

below the WHO recommended highest desirable value of 500mg/l and below WHO maximum 

permissible level of 1500 mg/l. The mean value obtained as 250mg/l was well below the WHO 

recommended highest desirable value of 500mg/l.  

The analysis revealed that the colour of water in eleven samples was not within the 

recommended value of 5 – 50Hu (WHO, 1971). The lowest value of colour units was 5Hu for 

samples B4 and B8, while the highest value was 35Hu for sample B10, the mean value was 

23Hu.  

The values of pH for water in all the tested samples fell within the range of 6.50 - 8.5,   therefore 

the values are within W.H.O standard. pH is a numerical expression that indicates the degree to 

which water is acidic or alkaline. The various degrees are represented on a scale of 0 to 14 with 0 

being most highly acidic, 14 most alkaline and 7 neutral. High pH levels are undesirable since 

they may give a bitter taste to the water. Furthermore, the high degree of mineralization 

associated with alkaline waters will result in the encrustation of water-using appliances. Water 
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with a combination of high alkalinity and calcium with low pH levels may be less corrosive than 

water with a combination of high pH, low alkalinity and calcium content.  

The highest value of iron was 0.07 mg/l while the lowest was 0.01mg/l for B4 and C6 

respectively. The mean value was obtained as 0.05mg/l, but most samples were below 0.1 mg/l. 

The highest observed value of iron was below the WHO recommended highest desirable value of 

0.10mg/l and WHO maximum permissible level of 0.30mg/l.  Contamination of water by Fe ion 

gives the water objectionable taste, high turbidity, formation of deposit in water containers which 

may slough off and cause brown blotches on laundered clothing or black particles in water if its 

concentration in water is up to 1.0mg/l or more. At this concentration in drinking water, iron may 

give bitter astringent taste to the water.  

The highest values of chromium was 0.03 in sample C5, while the smallest was 0.01 mg/l in 

samples A1,A2,A3,A4,A5,A6,B8.. The values of chromium in other samples ranged between 

0.01 – 0.03mg/l. This indicated that the values of chromium ions in most of the stream and river 

water samples are within the WHO recommended highest desirable value of 0.1mg/l and WHO 

maximum permissible level of 0.30mg/l. The highest and lowest value of copper ion was 

0.07mg/l and 0.02mg/l in sample B10 and B2 respectively, while the mean value was 0.04 mg/l. 

The value of copper ion in most of the sampled wells was within the WHO recommended 

highest desirable value of 0.1mg/l and WHO maximum permissible level of 0.30mg/l.  

Total hardness of the tested samples indicated the highest value of 58 mg/l for samples B8 and 

B10 while the lowest value of 1.0 mg/l was obtained for sample A1. The mean value of total 

hardness was 46 mg/l. The highest, lowest and mean values of total hardness for the samples 

were generally found to be lower than 100mg/l recommended level by (WHO). Sulphate 

concentrations in the water samples were compared with WHO standards. The highest amount of 

sulphate which was 80 mg/l was found in the sample B4 and was far lower than the highest 

desirable value of 150mg/l by WHO, hence all the samples met the WHO standard for sulphate 

concentration. Presence of excessive sodium sulphate and magnesium sulpahte causes stomach 

irritation. 

Bacteriological test revealed the highest values of Ecoli count of 40 for sample B6 and lowest 

value of 20 for sample C4 and C6. The colony count is beyond W.H.O recommended value of 

between 0 – 10. Hence the water source from stream and river are not suitable for consumption. 
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Table 2.4: Water Quality Parameters for Stream and River Water 

S/N Sample pH Temp (
o
C) Conductivity 

(µ/S) 

Total 

Dissolved 

Solid 

(mg/l) 

Iron 

(mg/l) 

Chromium 

(mg/l) 

Copper 

(mg/l) 

Total 

Hardness 

(mg/l) 

Sulphate 

(mg/l) 

Turbidity 

(NTU) 

Colour 

(pt-co) 

Alkalinity 

(mg/l) 

Ecoli 

1 A1 7.67 20.9 98 390 0.04 0.01 0.04 1 5 14 20 65 25 

2 A2 7.28 20.5 85 280 0.07 0.01 0.05 50 15 20 30 70 30 

3 A4 7.35 21 80 275 0.06 0.01 0.04 55 25 20 20 70 30 

4 A8 7.5 21 90 320 0.03 0.01 0.03 54 10 11 20 60 30 

5 B2 7.62 21 70 100 0.06 0.01 0.02 38 60 7 25 70 30 

6 B4 7.28 19.5 62 130 0.07 0.01 0.05 55 80 12 5 70 35 

7 B6 7.3 21 65 210 0.03 0.005 0.02 51.58 50 3 20 80 40 

8 B8 7.25 20.5 90 250 0.04 0.01 0.06 57.5 18 3 5 70 25 

9 B10 7.15 20.5 85 200 0.04 0.005 0.07 58 20 13 35 80 35 

10 C2 7.1 21 83 280 0.04 0.017 0.05 52 20 15 25 65 30 

11 C4 7.4 21 78 250 0.05 0.02 0.04 48 65 14 28 80 20 

12 C5 7.1 20 83 270 0.05 0.03 0.05 45 50 12 32 75 25 

13 C6 7.6 21 85 290 0.07 0.02 0.03 33.4 48 62 35 70 20 

Mean 7.35 20.68 81.08 249.62 0.05 0.01 0.04 46.04 35.85 15.85 23.08 71.15 28.85 

S.D 0.19 0.48 10.23 76.33 0.01 0.01 0.01 15.38 24.02 14.84 9.73 6.18 5.83 

Min 7.1 19.5 62 100 0.03 0.005 0.02 1 5 3 5 60 20 

Max 7.67 21 98 390 0.07 0.03 0.07 58 80 62 35 80 40 
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Table 2.5: Quality Parameters for Well Water 

S/N Sample pH Temperature 

(
o
C) 

Conductivity 

(µ/S) 

Total 

Dissolved 

Solid 

(mg/l) 

Iron 

(mg/l) 

Chromium 

(mg/l) 

Copper 

(mg/l) 

Total 

Hardness 

(mg/l) 

Sulphate 

(mg/l) 

Turbidity 

(NTU) 

Colour 

(pt-co) 

Alkalinity 

(mg/l) 

Ecoli 

1 A3 7.72 20.5 52 159 0.05 0.02 0.06 2.07 20 4 15 60 10 

2 B3 7.08 20.5 85 143 0.02 0.003 0.01 1.98 25 2 5 55 15 

3 B7 6.95 21 30 151 0.01 0.003 0.01 2.08          20 2 7 70 20 

4 C1 7.58 21 39 189 0.04 0.015 0.04 2.97 30 4 10 70 10 

5 C3 7.35 20.5 37 169 0.03 0.01 0.03 2.5          20 18 15 65 10 

Mean 7.34 20.70 48.60 162.20 0.03 0.01 0.03 2.32 25 6.00 10.40 64.00 13.00 

S.D 0.32 0.27 21.85 17.81 0.02 0.01 0.02 0.42 10.99 6.78 4.56 6.52 4.47 

Min 6.95 20.50 30.00 143.00 0.01 0.00 0.01 1.98 20.0 2.00 5.00 55.00 10.00 

Max 7.72 21 85 189 0.05 0.02 0.06 2.97 30.0 18 15 70 20 

 

Table 2.6: Quality Parameters for Borehole Water 

S/N Sample pH Temperature 

(
o
C) 

Conductivity 

(µ/S) 

Total 

Dissolved 

Solid 

(mg/l) 

Iron 

(mg/l) 

Chromium 

(mg/l) 

Copper 

(mg/l) 

Total 

Hardness 

(mg/l) 

Sulphate 

(mg/l) 

Turbidity 

(NTU) 

Colour 

(pt-co) 

Alkalinity 

(mg/l) 

Ecoli 

1 A5 7.36 20.8 34 217 0.02 0.06 0.02 1.7 1 2 29 90 Nil 

2 A6 8.00 20 37 219 0.03 0.01 0.14 1.67 7 1 16 150 Nil 

3 A7 7.56 20.5 56 218 0.02 0.01 0.05 2.81 0 3 5 35 Nil 

4 B1 6.95 20.8 87 143 0.05 0.005 0.02 1.58 1 1 5 110 Nil 

5 B5 7.08 20.4 82 141 0.03 0.003 0.05 1.27 0 1 5 110 Nil 

6 B9 7.56 21 60 110 0.01 0.003 0.04 2.5 0 3 5 35 Nil 

Mean 7.42 20.58 59.33 174.67 0.03 0.02 0.05 1.92 1.50 1.83 10.83 88.33 

 S.D 0.38 0.36 22.05 48.89 0.01 0.02 0.04 0.60 2.74 0.98 9.93 45.68 

 Min 6.95 20.00 34.00 110.00 0.01 0.00 0.02 1.27 0.00 1.00 5.00 35.00 

 Max 8.00 21.00 87.00 219.00 0.05 0.06 0.14 2.81 7.00 3.00 29.00 150.00 
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Table 2.7: Comparison between Stream/River Water Quality and WHO Standards 

 

 

S/N 

 

 

Quality Parameters 

WHO 

Highest 

Desirable 

Level 

(HDL) 

WHO 

Maximum 

Permissible 

Level (MPL) 

Maximum 

Values in 

Sampled 

Stream 

River/Water 

Minimum 

Values in 

Sampled 

Stream 

River/Water 

Mean values 

in Stream 

/River Water 

1 Total Hardness (mg/l) 100 200 58 1 46 

2 Iron (mg/l) 0.10 0.30 0.07 0.03 0.05 

3 Manganese (mg/l) 0.05 0.20    

4 Sulphate (mg/l) 150 250 80 5 36 

5 Alkalinity (mg/l)    80 60 71 

6 Chromium (mg/l) <1 <1 0.03 0.005 0.01 

7 Copper (mg/l) <1 <1 0.07 0.02 0.04 

8 Conductivity (u/s)   98 62 81 

9 pH 7.0 – 8.0 6.0 – 9.0 7.67 7.10 7.35 

10 Total solids (mg/l) 500 1500 390 100 249.62 

11 Colour (Hu) 5 50 35 5 23 

12 Turbidity 5 - 62 3 16 

13 Temperature (
o
C)   21 19.5 20.68 

14 Ecoli 0 10 40 20 29 

 

 

 

Table 2.8: Comparison between Well Water Quality and WHO Standards 

 

S/N 

 

Quality Parameters 

WHO 

Highest 

Desirable 

Level 

(HDL) 

WHO 

Maximum 

Permissible 

Level (MPL) 

Maximum 

Values in 

Well Water 

Minimum 

Values in 

Well water 

Mean Values 

in Well 

Water 

1 Total Hardness (mg/l) 100 200 2.97 1.98 2.32 

2 Iron (mg/l) 0.10 0.30 0.05 0.01 0.03 

3 Manganese (mg/l) 0.05 0.20    

4 Sulphate (mg/l) 150 250 30.0 20.0 19.2 

5 Alkalinity (mg/l)    70 55 64 

6 Chromium (mg/l) <1 <1 0.02 0.00 0.01 

7 Copper (mg/l) <1 <1 0.06 0.01 0.03 

8 Conductivity (u/s)   85 30 48.6 

9 pH 7.0 – 8.0 6.0 – 9.0 7.72 6.95 7.34 

10 Total solids (mg/l) 500 1500 189 143 162.20 

11 Colour (Hu) 5 50 15 5 10 

12 Turbidity 5 - 18 2 6 

13 Temperature (
o
C)   21 20 20.5 

14 Ecoli 0 10 20 10 13 
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Table 2.9: Comparison between Borehole Water Quality and WHO Standards 

 

S/N 

 

Quality Parameters 

WHO 

Highest 

Desirable 

Level 

(HDL) 

WHO 

Maximum 

Permissible 

Level (MPL) 

Maximum 

Values in 

Well Water 

Minimum 

Values in 

Well Water 

Mean Values 

in Borehole 

Water 

1 Total Hardness (mg/l) 100 200 2.81 1.27 1.92 

2 Iron (mg/l) 0.10 0.30 0.05 0.01 0.03 

3 Manganese (mg/l) 0.05 0.20    

4 Sulphate (mg/l) 150 250 75 50 65 

5 Alkalinity (mg/l)    150 35 88.4 

6 Chromium (mg/l) <1 <1 0.06 0.0 0.02 

7 Copper (mg/l) <1 <1 0.14 0.02 0.05 

8 Conductivity (u/s)   87 34 59.3 

9 pH 7.0 – 8.0 6.0 – 9.0 8.0 6.95 7.42 

10 Total solids (mg/l) 500 1500 219 110 174 

11 Colour (Hu) 5 50 29 5 1.83 

12 Turbidity 5 25 3 1 1.8 

13 Temperature (
o
C)   21 20 20.5 

14 Ecoli  0 10 Nil Nil Nil 

 

2.4.2 Comparison between Well water quality and WHO standards 

The quality parameters that were determined include turbidity, colour, temperature, total dissolved 

solid, pH, conductivity, iron, chromium, copper, total hardness, sulphate and alkalinity. The 

statistical summary comprises of mean, standard deviation, minimum and maximum for the 

various well water quality parameters are presented in Table 2.5, while the comparison is 

presented in Table 2.8.  

The result of turbidity tests showed that sample C3 had the highest observed value of 18 NTU 

(Nephelometric Turbidity Units), the lowest value of 2 NTU was observed in B3. The mean value 

of turbidity for the tested samples was about 6 NTU. It is clearly evident that the levels of turbidity 

in some sample  are below the recommended level of 5NTU, while all the samples have value of 

turbidity less than the highest permissible level of 25NTU (WHO, 1971). This means that the 

turbidity of the well water used by the communities is within acceptable limits.  

The highest value of total dissolved solids in the sample was 189 mg/l while the lowest was 143 

mg/l for sample C1 and B3 respectively. The highest observed value of total solids is well below 
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the WHO recommended highest desirable value of 500mg/l and WHO maximum permissible level 

of 1500 mg/l. The mean value was obtained as 143 mg/l which is also well below the WHO 

recommended highest desirable value of 500mg/l.  

The analysis revealed that the colour of water in all the samples is within the recommended value 

of 5 – 50Hu (WHO, 1971). The lowest value of colour units was 5 Hu for sample B3, while the 

highest value was 15 Hu for samples A3 and C3 and the mean value was 10.40 Hu.  

The values of pH for water in all the tested samples were within the range of 6.50 - 8.5,   which is 

therefore also within WHO standard. The highest value of 7.72 was observed in sample A3 and the 

lowest value of 6.95 was observed in sample B7. Thus the water in B7 (Gbajigbo community) is 

slightly acidic, while the water in well A3 (Galadimo-Galkago), B3 (Shagunu), C1 (Tsada-Shonga) 

and C3 (Likata) are slightly basic. 

The highest value of iron (Fe) was 0.05 mg/l and was observed in sample A3, while the lowest 

value of 0.01mg/l was observed in sample B7. The highest observed value of iron is below the 

WHO recommended highest desirable value of 0.10mg/l and also below WHO maximum 

permissible level of 0.30mg/l.  Thus the value of iron in all the samples is within 0.1mg/l – 0.3mg/l 

recommended by WHO standard. Also the highest value of chromium is 0.02mg/l in sample A3. 

The value of chromium in other samples ranged from 0.01 – 0.02 mg/l. This indicated that the 

values of chromium ions in all the samples are within the WHO recommended highest desirable 

value of 0.1mg/l and WHO maximum permissible level of 0.30mg/l. Furthermore, the highest 

value of copper ion was 0.06 mg/l and was observed in sample A3 and lowest value of 0.01mg/l 

was observed in sample B3 and B7. The mean value was 0.03mg/l. The value of copper ion in all 

the samples are below the WHO recommended highest desirable value of 0.1mg/l and WHO 

maximum permissible level of 0.30mg/l. Thus the copper ion is within 0.1 – 0.3 mg/l 

recommended by WHO standard.  

The total hardness of the samples was compared with WHO recommended highest desirable and 

maximum permissible values. The highest value of 2.97 mg/l was for sample C1 while the lowest 

value of 1.98 mg/l was for sample B3. The mean value of total hardness is 2.32 mg/l. The highest, 

lowest and mean values of total hardness for the samples are found to be below 100mg/l 

recommended level by (WHO).  
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Sulphate concentrations in the Borehole water samples were also compared with WHO standards. 

The highest amount of sulphate which was 30 mg/l was found in the sample C1 and it was far 

lower than the highest desirable value of 150mg/l by WHO, hence all the samples met the WHO 

standard for sulphate concentration. Presence of excessive sodium sulphate and magnesium 

sulpahte causes stomach irritation. However, bacteriological test revealed that the highest values of 

Ecoli count of 20 in sample B7 (Gbajigbo) and lowest value of 10 for samples A3 (Gbajigbo-

Kalkago), C1 (Tsada-Shonga) and C3 (Lukata). The colony counts obtained were above WHO 

recommended value of between 0 – 10. Hence the water samples from most of the wells are not 

suitable for consumption. The water needs boiling and filtration to make it safe for use. 

2.4.3 Comparison between Borehole water quality and WHO standards 

The quality parameters that were determined include; turbidity, colour, temperature, total dissolved 

solid, pH, conductivity, iron, chromium, copper, total hardness, sulphate, and alkalinity. The 

statistical summary comprises of the mean, standard deviation, minimum and, maximum values of 

borehole water quality parameters are presented in Table 2.6, while the comparison is presented in 

Table 2.9.  

The result of turbidity tests showed that sample B9 had the highest observed value of 3 NTU 

(Nephelometric Turbidity Units) while the lowest value of 1 NTU was observed in samples A6,B1, 

and B5. The mean value of turbidity for the tested samples was about 1.8 NTU. It is clearly evident 

that the turbidity in all the tested samples was below the recommended level of 5NTU and the 

highest permissible level of 25NTU (WHO, 1971) This means that all borehole water have 

turbidity at acceptable levels.  

The highest value of total dissolved solids was 219 mg/l in sample A6, while the lowest was 110 

mg/l in sample B9. The highest observed value of total solids was well below the WHO 

recommended highest desirable value of 500mg/l and WHO maximum permissible level of 1500 

mg/l. The mean value was 175 mg/l which was also well below the WHO recommended highest 

desirable value of 500mg/l.  

The analysis revealed that the colour of water in all the selected boreholes was within the 

recommended value of 5 – 50Hu (WHO, 1971). The lowest value of colour units was 5 Hu found 

in samples A7, B1, B5 and B9, while the highest value was 29 Hu in sample A5 and the mean 
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value was 11 Hu. The values of pH in the water samples from all the tested boreholes were within 

the range of 6.50 - 8.5, and therefore are within WHO standard. The highest value of 8.0 was 

observed in sample A6 and the lowest value of 6.95 was observed in sample B1. Thus sample A6 

was slightly acidic, while the water samples in A5, A6, A7, B5 and B9 is slightly basic. 

The highest value of iron (Fe) was 0.05 mg/l and was observed in sample B1, while the lowest 

value of 0.01mg/l was observed in sample B9. The highest observed value of iron was within the 

WHO recommended highest desirable value of 0.10mg/l and below WHO maximum permissible 

level of 0.30mg/l.  Thus the value of iron in all the boreholes was within 0.1mg/l – 0.3mg/l 

recommended by W.H.O standard. The highest value of chromium was 0.06 mg/l and was 

observed in sample A5. The range of chromium in all the samples was 0.0 – 0.06 mg/l. The values 

of chromium ions in all the boreholes were within the WHO recommended highest desirable value 

of 0.1mg/l and WHO maximum permissible level of 0.30mg/l. The highest value of copper ion 

was 0.14mg/l and was observed in sample A6 and lowest value of 0.02mg/l was observed in 

sample B1. The mean value was 0.05mg/l. The values of copper ion in most of the sampled 

boreholes were within the WHO recommended highest desirable value of 0.1mg/l, but below 

WHO maximum permissible level of 0.30mg/l.  

The total hardness of the samples was compared with WHO recommended highest desirable and 

maximum permissible values. The observed highest value was 2.81 mg/l in sample A7, while the 

lowest value of 1.27 mg/l was found in sample for B5. The mean value of total hardness was 1.92 

mg/l. The observed highest, lowest and mean values of total hardness for the samples were found 

to be below 100mg/l recommended level by (WHO). Also, sulphate concentrations in the Borehole 

water samples were compared with WHO standards. The highest amount of sulphate which was 

7mg/l was found in sample A6 and was far lower than the highest desirable value of 150mg/l by 

WHO, hence all the samples met the WHO standard for sulphate concentration. Presence of 

excessive sodium sulphate and magnesium sulpahte causes stomach irritation. Finally, the 

bacteriological test revealed that there was no traces of  Ecoli in all the borehole water samples. 

This suggests that the communities should be provided with more boreholes to discourage the use 

of well water and stream water which contain harmful bacteria.  
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2.5 SUMMARY 

The summary of the laboratory analysis on water samples collected from different sources at 

various communities at the upstream and downstream of the three hydropower dams is presented 

in Table 2.10. 

Table 2.10 Summary of Water Sample Analysis taken from Wells, Boreholes, and 

       Streams / Rivers 

S/N Sample Source of water Location Findings 

1 A1 Stream Zumba High turbidity & Ecoli count 

2 A7 Borehole Zumba Slightly basic but within recommended value 

3 A2 River Gunni High turbidity & Ecoli count 

4 A6 Borehole Gunni Slightly basic but within recommended value 

5 A3 Well Galadima-Galkogo High Ecoli count 

6 A5 Borehole Galadima Galkogo Slightly basic but within recommended value 

7 A4 River Shiroro village High turbidity & Ecoli 

8 A8 Stream Kadna village High turbidity & Ecoli 

9 B1 Borehole New Muregi Slightly acidic but within recommended value 

10 B2 River Old Muregi High turbidity & Ecoli 

11 B3 Well Shagunnu High Ecoli count 

12 B4 River Shagunnu High turbidity & Ecoli 

13 B5 Borehole Shagunnu Slightly basic but within recommended value 

14 B6 River Gbajigbo High turbidity & Ecoli 

15 B7 Well Gbajigbo High Ecoli count 

16 B8 River Garafini High turbidity & Ecoli 

17 B9 Borehole Garafini Slightly basic but within recommended value 

18 B10 River Anfani High turbidity & Ecoli 

19 C1 Well Tsada Shonga High Ecoli count 

20 C2 River Tsada Shonga High turbidity & Ecoli 

21 C3 Well Likata High Ecoli count 

22 C4 River Likata High turbidity & Ecoli 

23 C5 River Mawogi High turbidity & Ecoli 

24 C6 River Kpatagbarandogi High turbidity & Ecoli 

 

3.5.1 Zumba 

The major sources of water at Zumba town located around Shiroro hydropower station are from 

stream and borehole. The findings revealed that the water source from the stream is not suitable for 

domestic use, but the quality of water from the borehole is adequate and is in accord with WHO 

and Nigerian standards. The community needs more boreholes to ensure adequate water supply for 

its fast growing population, because the town is the major settlement where workers of the Shiroro 

H.P reside along with other immigrants and local people. 
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2.5.2 Gunni 

The major sources of water at Gunni town located upstream of Shiroro hydropower station are the 

river and borehole. The findings revealed that the water source from the river is not suitable for 

domestic use, but the quality of water from the borehole is adequate. The community needs more 

boreholes to ensure adequate water supply. 

2.5.3 Galadma-galkogo 

The major sources of water at Galadma-Galkogo town located upstream of Shiroro hydropower 

station are from well and borehole. The findings revealed that the water source from the well need 

boiling to be suitable for domestic use, but the quality of water from the borehole is adequate. The 

community also needs more boreholes to ensure adequate water supply. 

2.5.4 Shiroro Village 

The major source of water at Shiroro village located downstream of Shiroro hydropower station is 

from the water into river from turbines. The findings revealed this only water source is not suitable 

for domestic use. The community needs borehole to ensure adequate and quality water supply. 

2.5.5 Kadna Village 

The major source of water at Kadna village located upstream of Shiroro hydropower station is 

from the stream. The findings revealed this only water source is not suitable for domestic use. The 

community needs a borehole to ensure adequate and quality water supply. 

2.5.6 Muregi  

There are two communities called old and new Muregi. New Muregi is the proposed location for 

the displaced people at the confluence of River Niger and Kaduna. The source of water at Old 

Muregi is from the river, while the source of water at the New Muregi is borehole. The findings 

revealed that the water source from the river is not suitable for domestic use, but the quality of 

water from the boreholes is adequate and in accordance to WHO and Nigerian standards. The Old 

Muregi community needs a borehole to ensure adequate and safe drinking water supply. New 

Muregi also needs more boreholes because it is expected that people from Old Muregi and other 

villages would be relocated to the New Muregi in due course of time.  
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2.5.7 Shagunnu 

The major sources of water at Shagunnu town located upstream of Kainji hydropower station are 

from river, well and borehole. The findings revealed that the water source from the river is not 

suitable for domestic use, while that of the well needs boiling and some disinfection or 

sterilization. The quality of water from the borehole is adequate and in accordance to WHO and 

Nigerian Standards. The community needs more boreholes to ensure adequate water supply for its 

fast growing population, as the town is one of the major settlement with lush commercial activities. 

2.5.8 Gbajigbo 

The major sources of water at Gbajigbo located downstream of Kainji H.P station and upstream of 

Jebba hydropower station are from the river and well. The findings revealed that river water is not 

suitable for domestic use, but the water from the well will require boiling and disinfection or 

sterilization. The community needs boreholes to ensure adequate and good quality water supply for 

its fast growing population, because the town is a major settlement with high commercial fishing 

and marketing activities. 

2.5.9 Garafini 

The sources of water at Garafinin located upstream of Kainji hydropower station are from the river 

and borehole. The findings revealed that the water source from the river is not suitable for 

domestic use but the quality of water from the borehole is adequate in accordance to WHO and 

Nigerian Standards. The community needs more boreholes to ensure adequate water supply 

2.5.10 Anfani 

The sources of water at Anfani located upstream of Kainji hydropower station is from the river. 

The findings revealed that this water source is not suitable for domestic use. The community needs 

boreholes to ensure adequate and good quality water supply. 

2.5.11 Tsada Shonga 

The major sources of water at Tsada Shonga located downstream of Jebba hydropower station are 

from river and well. The findings revealed that the water source from the river is not suitable for 

domestic use, while that of the well need boiling and some disinfection. The community needs 

boreholes to ensure adequate water supply for its fast growing population. 
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2.5.12 Likata 

The major sources of water at Likata located downstream of Jebba hydropower station are from 

river and well. The findings revealed that the water source from the river is not suitable for 

domestic use, while that of the well need boiling and disinfection. The community needs boreholes 

to ensure adequate water supply for its fast growing population. 

2.5.13 Mawogi 

The major source of water at Mawogi located downstream of Jebba hydropower station is from the 

river. The findings revealed that the water source from the river is not suitable for domestic use. 

The community needs boreholes to ensure adequate and good quality water supply.  

2.5.14 Kpatagbarandogi 

The major source of water at Kpatagbarandogi located downstream of Jebba hydropower station is 

the river. The findings revealed that the water source from the river is not suitable for domestic 

use. The community needs boreholes to ensure adequate and good quality water supply.  
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CHAPTER THREE 

HYDROLOGY 

3.1 INTRODUCTION 

This section involves the statistical, time series, flow duration curve and probability distribution 

analyses of the hydrological variables collected at the three hydropower stations. The water quality 

characteristics of the neighboring villages and towns were analyzed to identify the suitability of the 

sources of water for human consumption and presented in chapter two. 

The statistical analysis carried out covered descriptive statistics (i.e the estimation of the mean, 

standard deviation, skewness coefficient, minimum and maximum values of the variables). The 

statistics of the reservoir inflow, turbine discharge, tail race level and reservoir elevation for 

Kainji, Jebba and Shiroro are presented in Tables 3.1, 3.2 and 3.3 respectively. 

 

3.2 TIME SERIES ANALYSIS 

A time series is plotted for maximum and minimum values to depict the variations of the 

hydrological variables such as reservoir inflow, turbine discharge, reservoir level and tail race 

level. The monthly and annual trends of the maximum and minimum variables were determined. 

3.2.1 Kainji Hydropower Dam 

a. Reservoir Inflow 

The summary of statistics of reservoir inflow at Kainji dam is presented in Table 3.1a. During the 

40 years of operation (1970 – 2010), the peak reservoir inflow was 3065.0 m
3
/s, while the lowest 

reservoir inflow was 9.4 m
3
/s. The peak value occurs during the month of September in 2000, 

while the low flow occurred during the month of June 1972. The monthly and annual variation of 

the reservoir inflow is presented in Figures 3.1a and 3.1b respectively. 

The trend in Figure 3.1b is that reservoir inflow reached a peak in 2000 and has been reducing 

slightly since then. This may be due to control releases from the upstream reservoir from 

neighbouring country like Niger Republic. Figure 3.1a indicated two peak seasons, occurring in 

the months of February and September. The first peak inflow is due to black flood resulting from 

excess releases from upstream reservoirs from neighbouring countries which get to Nigeria during 

dry season, while the second peak flow is due to white flood resulting from excess rainfall within 

River Niger catchment within Nigeria. 
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Table 3.1a  Statistics of the Reservoir Inflow at Kainji Hydropower Dam (m
3
/s) (1970-2010)  

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean 1319.52 1119.23 506.87 202.26 91.48 130.65 344.23 1020.23 1749.11 1227.54 1350.90 1400.37 

S.D 457.68 599.56 457.88 266.50 85.76 107.94 159.72 373.99 584.28 803.42 349.24 386.40 

Skew -0.26 0.22 2.00 3.20 2.39 1.77 1.27 1.34 0.51 -0.25 -1.31 -1.13 

Max 2157.00 2340.00 2251.00 1405.00 455.00 522.00 866.00 2267.00 3065.00 2617.00 1801.00 1962.00 

Min 468.64 280.55 81.55 13.00 13.46 9.40 97.00 455.00 807.03 29.12 510.74 527.77 

Source: Kainji Hydroelectric Power Station (2010) 

 

Table 3.1b Statistics of the Turbine Discharge at Kainji Hydropower Dam (m
3
/s) (1970-2010)  

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean 784.16 813.77 747.86 793.90 720.41 666.18 632.00 709.35 746.30 752.98 740.50 766.69 

S.D 232.94 269.72 234.07 232.14 195.55 171.33 197.99 257.17 259.44 252.30 208.79 232.56 

Skew 0.14 0.45 0.34 0.18 0.30 -0.10 0.00 0.45 0.69 0.52 -0.10 0.53 

Max 1234.43 1431.96 1203.41 1345.23 1176.13 1026.62 1060.00 1445.34 1396.60 1289.02 1248.93 1401.94 

Min 377.06 405.22 404.27 416.17 404.79 337.31 206.42 203.32 300.60 380.23 198.27 382.77 

Source: Kainji Hydroelectric Power Station (2010) 

 

Table 3.1c Statistics of the Reservoir Elevation at Kainji Hydropower Dam (m) (1970-2010) 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean 140.88 140.85 139.94 138.27 136.37 134.52 133.79 134.50 137.39 139.00 140.00 140.57 

S.D 0.94 1.00 1.41 1.79 1.95 2.12 1.63 1.43 1.92 1.87 1.47 1.12 

Skew -1.28 -1.17 -0.66 -0.39 -0.11 0.04 -0.26 0.49 0.25 -0.93 -1.00 -1.11 

Max 141.89 141.89 141.90 141.10 139.58 138.27 136.89 137.80 141.23 141.61 141.70 141.72 

Min 138.49 137.96 136.30 134.22 132.95 130.28 130.33 131.76 133.96 134.16 136.49 137.82 

Source: Kainji Hydroelectric Power Station (2010) 

 

Table 3.1d  Statistics of the Tail Race Level at Kainji Hydropower Dam (m) (1970-2010) 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean 102.01 102.19 101.74 100.81 100.33 99.59 99.84 99.67 100.93 100.70 102.00 101.78 

S.D 2.24 1.92 2.05 2.14 2.57 3.26 2.67 3.49 2.26 2.21 1.91 2.05 

Skew -1.01 -0.94 -0.22 0.10 -0.14 -0.74 -0.60 -0.17 -0.06 -0.74 -0.01 -0.17 

Max 105.04 104.97 104.79 104.75 104.40 104.72 103.65 104.52 104.79 103.88 105.12 106.30 

Min 96.22 96.04 97.14 95.90 95.18 92.58 94.68 93.22 96.57 95.91 98.17 96.55 

Source: Kainji Hydroelectric Power Station (2010) 
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Table 3.2a  Statistics of the Reservoir Inflow at Jebba Hydropower Dam (m
3
/s) (1984-2010) 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean 1064.00 988.20 903.00 913.80 823.52 834.60 757.72 1055.44 1637.00 1642.20 1002.16 1065.76 

S.D 320.32 340.85 304.11 276.06 241.37 259.96 288.46 453.32 705.46 942.13 338.30 265.55 

Skew 0.15 0.09 0.06 0.30 0.19 0.02 1.17 0.92 0.79 1.08 0.55 0.11 

Max 1575.00 1637.00 1422.00 1566.00 1282.00 1332.00 1567.00 2379.00 3182.00 3636.00 1688.00 1565.00 

Min 518.00 378.00 417.00 436.00 428.00 359.00 378.00 445.00 750.00 666.00 516.00 610.00 

Source: Jebba Hydroelectric Power Station (2010) 

 

Table 3.2b  Statistics of the Turbine Discharge at Jebba Hydropower Dam (m
3
/s) (1984-2010) 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean 1092.40 1019.65 930.00 922.54 860.04 824.15 767.27 997.15 1319.23 1314.31 1037.65 1014.57 

S.D 308.34 351.84 305.81 312.02 237.47 250.00 288.14 407.05 391.22 433.39 336.48 278.64 

Skew 0.02 -0.04 0.08 0.04 0.32 0.03 0.90 0.34 0.05 0.30 0.21 0.22 

Max 1575.00 1643.00 1466.00 1672.00 1383.00 1340.00 1556.00 1927.00 2079.00 2143.00 1655.00 1606.00 

Min 585.00 376.00 425.00 232.00 451.00 362.00 328.00 366.00 633.00 685.00 479.00 514.00 

Source: Jebba Hydroelectric Power Station (2010) 

 

Table 3.2c  Statistics of the Reservoir Elevation at Jebba Hydropower Dam (m) (1984-2010) 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean 102.20 102.13 102.11 101.90 101.95 101.87 101.53 101.71 102.16 102.40 102.14 102.08 

S.D 0.45 0.52 0.52 0.65 0.62 0.65 0.57 0.56 0.48 0.55 0.73 0.52 

Skew 0.13 -0.93 -0.18 0.01 -0.99 -0.76 0.32 0.25 -0.25 -1.33 -1.04 -0.14 

Max 102.87 102.87 102.98 102.98 102.90 102.91 102.65 102.74 103.02 103.05 103.00 102.78 

Min 101.52 100.65 100.86 100.60 100.19 100.27 100.76 100.61 101.21 100.82 100.27 101.16 

Source: Jebba Hydroelectric Power Station (2010) 

 

Table 3.2d  Statistics of the Tail Race Level at Jebba Hydropower Dam (m) (1984-2010) 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean 73.96 73.70 73.64 73.44 73.31 73.33 73.28 73.58 74.22 74.37 73.71 73.73 

S.D 0.45 0.55 0.51 0.40 0.29 0.38 0.46 0.64 0.90 1.15 0.60 0.49 

Skew 0.20 0.32 0.26 0.57 0.48 -0.12 0.58 -0.11 1.06 1.29 0.55 0.65 

Max 74.88 75.01 74.65 74.36 73.92 74.07 74.39 74.55 76.18 76.85 74.83 74.70 

Min 73.21 72.79 72.89 72.90 72.84 72.66 72.48 72.45 73.05 73.15 72.77 73.08 

Source: Jebba Hydroelectric Power Station (2010) 
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Table 3.3a  Statistics of the Reservoir Inflow at Shiroro Hydropower Dam (m
3
/s) (1990-2010) 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean 43.05 53.04 45.87 29.19 76.67 190.45 434.09 924.50 1043.24 476.63 94.32 68.05 

S.D 14.68 79.24 70.00 17.46 46.95 58.77 164.65 187.98 243.34 196.12 35.48 77.04 

Skew -0.11 4.30 4.13 1.67 2.47 0.26 -0.32 1.44 1.12 0.80 0.63 4.11 

CV 0.34 1.49 1.53 0.60 0.61 0.31 0.38 0.20 0.23 0.41 0.38 1.13 

Max 73.40 385.66 336.02 78.94 245.78 318.79 684.18 1431.29 1752.51 878.17 178.24 387.10 

Min 18.97 12.52 10.84 9.87 21.95 97.72 56.49 680.48 627.08 239.51 46.49 26.36 

Source: Shiroro Hydroelectric Power Station (2010) 

 

Table 3.3b  Statistics of the Turbine Discharge at Shiroro Hydropower Dam (m
3
/s) (1990-2010) 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean 236.99 260.65 255.32 238.34 213.58 231.07 338.20 359.43 339.27 345.93 245.03 225.88 

S.D 81.36 71.07 72.44 85.20 79.13 84.18 84.69 140.14 149.38 119.09 121.24 86.59 

Skew 0.11 -0.55 -0.30 0.68 0.12 2.41 0.33 1.30 -0.04 -0.26 -0.04 0.04 

CV 0.34 0.27 0.28 0.36 0.37 0.36 0.25 0.39 0.44 0.34 0.49 0.38 

Max 416.63 390.13 381.98 444.95 407.48 525.85 494.03 792.45 604.63 575.27 504.75 435.86 

Min 75.60 99.21 118.17 87.31 35.84 141.63 172.84 127.50 94.33 86.36 22.15 20.80 

Source: Shiroro Hydroelectric Power Station (2010) 

 

Table 3.3c Statistics of the Reservoir Elevation at Shiroro Hydropower Dam (m) (1990-2010) 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean 375.85 373.18 369.98 366.19 362.92 361.28 361.65 410.97 377.23 381.05 380.17 378.07 

S.D 2.67 3.00 3.29 3.32 3.03 2.64 2.56 19.32 2.27 1.73 1.79 2.13 

Skew -0.40 0.25 0.65 1.22 1.22 0.20 0.05 -2.08 -0.52 -2.13 -1.68 -1.05 

CV 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.05 0.01 0.00 0.00 0.01 

Max 379.99 378.94 377.52 375.29 371.87 366.36 367.80 423.80 380.75 382.20 381.97 381.00 

Min 370.43 367.97 365.77 362.28 358.25 355.33 355.44 364.39 372.53 375.56 374.87 372.91 

Source: Shiroro Hydroelectric Power Station (2010) 
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b. Turbine Discharge 

The summary of statistics of turbine discharge at Kainji dam is presented in Table 3.1b. During the 

40 years of operation (1970 – 2010), the peak turbine discharge was 1445.34 m
3
/s, while the 

lowest turbine discharge was 198.27 m
3
/s. The peak value occurs during the month of August in 

1979, while the low turbine discharge occurred during the month of November 2000. The monthly 

and annual variation of the reservoir inflow is presented in Figures 3.2a and 3.2b respectively. 

 

 

0.0

500.0

1000.0

1500.0

2000.0

2500.0

3000.0

3500.0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

R
e

se
rv

o
ir

 in
fl

o
w

 (
m

3
/s

)

Time (month)

Figure 3.1a Monthly variation maximum and 
minimum reservoir inflow at Kainji H.P dam (1970-

2010)
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Figure 3.1b  Annual variation of maximum and 
minimum reservoir inflow at Kainji H.P dam (1970-

2010)
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Figure 3.2a Monthly variation of maximum and 

minimum turbine releases at Kainji H.P dam 
(1970-2010)
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The trend in Figure 3.2b indicated highest discharge value in 1979 and has been decreasing 

steadily until 1990. The discharge starts to increase again until 1994 after which it start decreasing. 

The trend exhibited by releases from Kainji has direct influence on reservoir inflow at Jebba dam. 

When the releases from Kainji is high, the reservoir inflow at Jebba dam also high, while low 

releases from Kainji implies low reservoir inflow at Jebba dam. The operation of Kainji dam 

dictate operation pattern in Jebba dam, excess releases at Kainji will force the reservoir manager at 

Jebba dam to release so as to accommodate releases from Kainji and thereby causing flooding at 

the downstream area. 

c. Reservoir Elevation 

The summary of statistics of reservoir elevation at Kainji dam is presented in Table 3.1c. During 

the 40 years of operation (1970 – 2010), the peak reservoir elevation was 141.90 m, while the 

lowest reservoir elevation was 130.28 m. The peak value occurs during the month of March in 

1973, while the low reservoir elevation occurred during the month of June-July in 2007. The 

monthly and annual variation of the reservoir inflow is presented in Figures 3.3a and 3.3b 

respectively. The trend in Figure 3.3b is that the maximum reservoir elevation has remained 

relative constant since 1970, but lowered in 1978, 1984, 2004, and 2007. The minimum elevation 

was raised to 136.37 m in 1974 and subsequently lowered to 130.28 m in 2007. This is to allow for 

more water to be stored in the dam when water is released from the upstream reservoir in the 

neighbouring country or as a result of black flooding. The trend in Figure 3.3a indicated lowest 

values during the months of June-July and highest value in the month of March. 

 

124.0

126.0

128.0

130.0

132.0

134.0

136.0

138.0

140.0

142.0

144.0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

R
e

se
rv

o
ir

 w
at

e
r 

e
le

va
ti

o
n

 (
m

)

Time (month)

Figure 3.3a  Monthly variation of maximum and 
minimum reservoir water elevation (1970-2010)

Max. res. water elevation

Min. res.water  elevation

128.0

130.0

132.0

134.0

136.0

138.0

140.0

142.0

144.0

1960 1970 1980 1990 2000 2010 2020

R
e

se
rv

o
ir

 e
le

va
ti

o
n

 (
m

)

Time (year)
Figure 3.3b  Annual variation of maximum and 

minimum reservoir water elevation at Kainji H.P 
dam (1970-2010)

Max res.water elevation
Min. res. Water elevation



79 

 

d. Tail Race Elevation 

The summary of statistics of reservoir elevation at Kainji dam is presented in Table 3.1d. During 

the 40 years of operation (1970 – 2010), the peak tail race elevation was 106.30 m, while the 

lowest tail race elevation was 92.58 m. The peak value occurs during the month of December in 

1991, while the low tail race elevation occurred during the month of June in 1994. The monthly 

and annual variation of the reservoir inflow is presented in Figures 3.4a and 3.4b respectively. 

 

 

The trend in Figure 3.4a is that the tail race is highest in December. This is similar to the period of 

high discharge as shown in 3.2a. Hence downstream area will experience increase level of water 

which might cause flooding during this month. The occurrence of high discharge and high tail race 

in December is due to black flood effect. The trend in Figure 3.4b indicated the peak tail race level 

of 106.30 m in 1991, while the lowest tail race level exhibited values which are slightly constant in 

1984-1990 and 1998-2001, but higher than the peak value in 1971-1983. This is an indication that 

black flood effect varied from time to time.  

 

3.2.2 Jebba Hydropower Dam 

a. Reservoir Inflow 

The summary of statistics of reservoir inflow at Jebba dam is presented in Table 3.2a. During the 

27 years of operation (1984 – 2010), the peak reservoir inflow was 3636.0 m
3
/s, while the lowest 

reservoir inflow was 378.0 m
3
/s. The peak value occurs during the month of October in 1998, 
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while the low flow occurred during the month of February 1984. The monthly and annual variation 

of the reservoir inflow is presented in Figures 3.5a and 3.5b respectively. Reservoir inflow reached 

a peak in 1998 and has been reducing slightly since then. This is not unconnected with the 

discharge from Kainji which has also reduced since 1997 but started increasing since 1995. 

 

 

 

 

b. Turbine Discharge 

The summary of statistics of turbine discharge at Jebba dam is presented in Table 3.2b. During the 

27 years of operation (1984 – 2010), the peak turbine discharge was 2143.0 m
3
/s, while the lowest 

reservoir inflow was 232.0 m
3
/s. The peak value occurs during the month of October in 2008, 

while the low flow occurred during the month of April in 1987. The monthly and annual variation 

of the turbine discharge is presented in Figures 3.6a and 3.6b respectively. 

The trend in Figure 3.6b is that discharge has been increasing steadily since 1990. Even the lowest 

release in 2010 was as high as the highest release at the early stages of the dam operation. This 

means higher likelihood of flooding in recent years compared to pre-1990. 
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c. Reservoir Elevation 

The summary of statistics of reservoir elevation at Jebba dam is presented in Table 3.2c. During 

the 27 years of operation (1984 – 2010), the peak reservoir elevation was 103.05 m, while the 

lowest reservoir elevation was 100.19 m
3
/s. The peak value occurs during the month of October in 

1994, while the lowest value occurred during the month of May in 1985. The monthly and annual 

variation of the reservoir elevation is presented in Figures 3.7a and 3.7b respectively. 
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Figure 3.6a Monthly variation of maximum and minimum 
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The maximum reservoir elevation has remained relative constant since 1992 and the minimum 

elevation was raised to 101 m in between 1995 – 2000, it was subsequently lowered to less than 

101 m from 2000. This is to allow for more water to be stored in the dam when water is released 

from Kainji dam upstream. 

 

d. Tail Race Elevation 

The summary of statistics of tail race elevation at Jebba dam is presented in Table 3.2d. During the 

27 years of operation (1984 – 2010), the peak reservoir elevation was 76.85 m, while the lowest 

tail race elevation was 72.45 m
3
/s. The peak value occurs during the month of October in 1998, 

while the lowest value occurred during the month of August in 1993. The monthly and annual 

variation of the tail race elevation is presented in Figures 3.8a and 3.8b respectively. 

 

 

 

The tail race is highest between September and October. This is similar to the period of high 

inflow and high discharge as shown in 3.5a and 3.6a. Hence downstream area will experience 

increase level of water which might cause flooding during these months. 

 

3.2.3 Shiroro Hydropower dam 

a. Reservoir Inflow 

The summary of statistics of reservoir inflow at Shiroro dam is presented in Table 3.3a. During the 

20 years of operation (1990 – 2010), the peak reservoir inflow was 1752.51 m
3
/s, while the lowest 

reservoir inflow was 9.87 m
3
/s. The peak value occurs during the month of September in 2003, 
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while the low flow occurred during the month of April 2008. The monthly and annual variation of 

the reservoir inflow is presented in Figures 3.9a and 3.9b respectively. 

 

 

 

The trend in Figure 3.9b is that the reservoir inflow reached a peak in 2003 and has been reducing 

until 2005 when it starts to increase. The first peak value was experienced in 1992 and start 

decreasing until 2002. The highest peak in 2003 might be due to high rainfall within the catchment 

of River Kaduna, which is the main source to the Shiroro reservoir. The trends in Figure 3.9a 

indicate peak inflow during September and low inflow during April. 

 

 

b. Turbine Discharge 

The summary of statistics of turbine discharge at Shiroro dam is presented in Table 3.3b. During 

the 20 years of operation (1990 – 2010), the peak turbine discharge was 792.45 m
3
/s, while the 

lowest turbine discharge was 20.80 m
3
/s. The peak value occurs during the month of August in 

2004, while the low turbine discharge occurred during the month of December in 2002. The 

monthly and annual variation of the turbine discharge is presented in Figures 3.10a and 3.10b 

respectively. 
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The trend in Figure 3.10 is that discharge has been increasing steadily since 1990 until 1998 when 

it start to decrease. From 2000 it starts to increase again until it get to a peak in 2004 and start to 

decrease. The fluctuation in the pattern of releases might be connected to reservoir flow pattern. 

The highest value experienced in some years might lead to flooding at the downstream reaches of 

the reservoir. The trend in Figure 3.10a indicated that the occurrence of the peak discharge is in the 

month of August. Hence flooding may be experienced in August annually. 

 

c. Reservoir Elevation  

The summary of statistics of reservoir elevation at Shiroro dam is presented in Table 3.3c. During 

the 20 years of operation (1990 – 2010), the peak reservoir elevation was 423.80 m, while the 

lowest reservoir elevation was 355.44 m. The peak value occurs during the month of August in 

1991, while the low reservoir elevation occurred during the month of July in 2009. The monthly 

and annual variation of the reservoir elevation is presented in Figures 3.11a and 3.11b respectively. 

The trend in Figure 3.11b is that the maximum reservoir elevation has remained relatively constant 

since 1990, but lowered in 1994, 2003, and 2004. This might be connected to low reservoir inflow 

has indicated in Figure 3.9b. the minimum elevation was raised to 364.57 in 1990, and was 

subsequently lowered to 355.33 m in 2009. This might be as a result of over drawn of water for 

energy generation and to allow for more water to be stored in the dam in case of high flow from 

River Kaduna and its major tributaries contributing flow to the reservoir. 
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3.3 FLOW DURATION CURVE (FDC) 

The flow duration analysis was carried out in accordance to the method established by Oregon 

State University in 2002 to 2005,( http://water.oregonstate.edu/streamflow/) . The method involves 

establishment of relationship between discharge and percent of time that the indicated discharge is 

equaled or exceeded (exceedence probability). The FDC can be used to determine dependable flow 

of various reliabilities such as 50%, 60%, 75%, 90%, 95% and 99% the power output that can be 

guaranteed at various levels of reliability while ensuring that flooding is either eliminated or 

reduced.  

 

3.3.1 Kainji Hydropower Dam 

The flow duration curve analysis was carried out for reservoir inflow and turbine discharge at 

Kainji Hydropower dam. The dependable reservoir inflow and turbine discharge at 50% 

exceedence probability was obtained as 700 m
3
/s and 760 m

3
/s respectively. Reservoir inflow and 

turbine discharge of other probabilities of exceedence can be obtained from Figure 3.12a and 3.12b 

respectively.   
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The dependable turbine discharges of reliabilities such as 50%, 60%, 75%, 90%, 95% and 99% 

from Figure 3.12b and the estimated power output that correspond to various reliabilities are 

presented in Table  3.4a. 

 

Table 3.4a  Turbine Discharge and Corresponding Power Output (Kainji Dam) 

Level of 

Reliabilities (%) 

50 60 75 90 95 99 

Turbine 

Discharge (m
3
/s) 

760 720 600 480 440 200 

Energy Output 

(mw) 

252 239 199 159 146 66 

Optimum head used H = 42.2 m 
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Figure 3.12a Flow duration curve for reservoir inflow at Kainji H.P dam (1970-2010)
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Figure 3.12b Flow duration curve for turbine releases at Kainji H.P dam (1970-2009)
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Table 3.4a show discharges of various reliabilities and the power output that can be guaranteed at 

Kainji hydropower dam. For example 600 m
3
/s can be drawn from Kainji in 75% of the time and 

can drive one unit of turbine to generate about 190 MW of power every day.  Also 480 m
3
/s can be 

drawn in 90% of the time and can drive one unit of turbine to generate about 150 MW of power 

every day, while 440 m
3
/s can be drawn in 95% of the time and can drive one unit of turbine to 

generate about 140 MW of power every day. This implies that the more the amount of energy to be 

generated the more the quantity of water to be discharged. Care must be taken to avoid 

downstream flooding.  

 

3.3.2 Jebba Hydropower Dam 

The flow duration curve analysis was carried out for reservoir inflow and turbine discharge at 

Jebba Hydropower dam. The dependable reservoir inflow and turbine discharge for 50% 

exceedence probability was obtained as 1000 m
3
/s. Reservoir inflow and turbine discharge ofother 

probabilities of exceedence can be obtained from Figure 3.13a and 3.13b respectively.  
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Figure 3.13a  Flow duration curve for reservoir inflow at Jebba H.P dam (1984-2010)
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The dependable turbine discharges of reliabilities such as 50%, 60%, 75%, 90%, 95% and 99% 

from Figure 3.13b and the estimated power output that correspond to various reliabilities are 

presented in Table  3.4b. 

 

 

 

Table 3.4b Turbine Discharge and Corresponding Power Output (Jebba Dam) 

Level of 

reliabilities (%) 

50 60 75 90 95 99 

Turbine discharge 

(m
3
/s) 

1000 960 920 540 500 200 

Energy output 

(MW) 

230 221 212 124 115 46 

Optimum head used H = 29.3 m 

 

Table 3.4b show discharges of various reliabilities and the power output that can be guaranteed at 

Jebba hydropower dam. For example 920 m
3
/s can be drawn in 75% of the time and can drive one 

unit of turbine to generate about 200 MW of power every day.  Also 540 m
3
/s can be drawn in 

90% of the time and can drive one unit of turbine to generate about 120 MW of power every day, 

while 500 m
3
/s can be drawn in 95% of the time and can drive one unit of turbine to generate about 
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Figure 3.13 b  Flow duration curve for turbine releases at Jebba H.P dam (1984-2009)
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100 MW of power every day. This implies that the more the amount of energy to be generated the 

more the quantity of water to be discharged. Care must be taken to avoid downstream flooding.  

 

3.3.3 Shiroro Hydropower Dam 

The flow duration curve analysis was carried out for reservoir inflow and turbine discharge at 

Shiroro Hydropower dam. The dependable reservoir inflow and turbine discharge for 50% 

exceedence probability was obtained as 160 m
3
/s and 300 m

3
/s respectively. Reservoir inflow and 

turbine discharge of other probabilities of exceedence can be obtained from Figure 3.14a and 

3.14b.  The dependable turbine discharges of reliabilities such as 50%, 60%, 75%, 90%, 95% and 

99% from Figure 3.14b and the estimated power output that correspond to various reliabilities are 

presented in Table  3.4c. 

 

 

 

Table 3.4c Turbine Discharge and Corresponding Power Output (Shiroro Dam) 

Level of 

Reliabilities (%) 

50 60 75 90 95 99 

Turbine 

Discharge (m
3
/s) 

300 280 220 160 120 10 

Energy Output 

(MW) 

228 213 168 122 92 8 

Optimum head used H = 97 m 
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Figure 3.14a  Flow duration curve for reservoir inflow at Shiroro H.P dam (1990-2010)
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Table 3.4c show discharges of various reliabilities and the power output that can be guaranteed at 

Shiroro hydropower dam. For example 220 m
3
/s can be drawn in 75% of the time and can drive 

one unit of turbine to generate about 150 MW of power every day.  Also 160 m
3
/s can be drawn in 

90% of the time and can drive one unit of turbine to generate about 110 MW of power every day, 

while 120 m
3
/s can be drawn in 95% of the time and can drive one unit of turbine to generate about 

85 MW of power every day. This implies that the more the amount of energy to be generated the 

more the quantity of water to be discharged. Care must be taken to avoid downstream flooding.  

 

3.4  PROBABILITY DISTRIBUTION ANALYSIS 

The Gumbel extreme value type 1 (EV1) probability distribution function was used in fitting the 

low and high reservoir inflow, turbine discharge and tail race water level at the hydropower dams 

in order to predict values for various return periods. The probability functions of the form 

presented in equation (1) and (2) were obtained for high and low values of the variables for flood 

and low flow prediction respectively (Raghunath, 2008).  

High values 

 

  py

yQQ

T

TT





1lnln

45.078.0
       (1) 

Low values 
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45.078.0



 
       (2) 

 

3.4.1 Kainji Hydropower Dam 

The peak and low values of reservoir inflow, turbine discharge and the tail race level at Kainji H.P 

dam were fitted with Gumbel probability distribution and the following functions were obtained 
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a. Reservoir Inflow 

Peak values 

 

  py

yQ

T

TT





1lnln

45.078.018.5628.1798
    r = 0.99  (3) 

Low values 
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    r =0.96   (4) 

b. Turbine Discharge 
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45.078.088.2523.990
    r = 0.98  (5) 

Low values 
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    r = 0.97  (6) 

c. Tail Race Water Level 
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45.078.060.13.103
    r = 0.94  (7) 
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    r = 0.93  (8) 
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In order to show how best the Gumbel probability distribution function fits the peak and low 

values of the variables under consideration, the observed and predicted values were plotted. The 

relationships between the observed and predicted values of the peak and low reservoir inflow are 

presented in Figures 3.15a and 3.15b respectively, also those of the turbine discharge are presented 

in Figures 3.16a and 3.16b, while that of the tail race water level are depicted in Figures 3.17a and 

3.17b respectively.    
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In addition, statistical goodness of fit tests such as probability plot correlation coefficient (ppcc) 

and coefficient of determination were estimated and the results are presented in Table 3.5.  

Table 3.5  Value of Statistical Goodness of Fit Tests for Variables at Kainji H.P Dam 

 

Statistical tests 

 

Values of the statistical tests 

Reservoir inflow Turbine discharge Tail race water level 

Peak Low Peak Low Peak Low 

Correlation 

Coefficient (r) 

0.99 0.96 0.97 0.97 0.94 0.93 

Coefficient of 

Determination (R
2
) 

0.98 0.92 0.95 0.94 0.88 0.89 

 

The result in table 3.5 shows that r and R
2
 are very high for all the variable, hence the Gumbel 

probability distribution function can be adequately used to predict both peak and low values of the 

variables. Based on this fact, values of the variables for different return periods are predicted and 

presented in Table 3.6. 

e. Estimation of Return Period 

The analysis of the historical data revealed that the lowest and the peak reservoir inflow rates are 

9.40 m
3
/s and 3065.0 m

3
/s respectively, while the lowest and the peak turbine discharges are 

198.27 m
3
/s and 1445.34 m

3
/s respectively. The lowest and peak tail race water levels are 92.58 m 

(a.m.s.l) and 106.30 m (a.m.s.l) respectively. However, the return periods of these parameters were 

etermined based on the Gumbel probability distribution function developed for each variable. The 

results are presented in Table 3.7. 
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Table 3.6 Predicted Variables for Different Return Periods (Kainji H.P Dam) 

 

Return Periods 

(year) 

Values of the predicted variables for different return periods 

Reservoir inflow Turbine discharge Tail race water level 

Peak Low Peak Low Peak Low 

5 2203.54 27.07 1172.36 377.42 104.45 95.37 

10 2532.61 13.18 1320.38 337.52 105.39 94.45 

50 3256.82  1646.15 278.48 107.45 93.07 

100 3562.99  1783.87 260.30 108.32 92.65 

200 3868.03  1921.08 244.68 109.19 92.29 

500 4270.49  2102.12 226.91 110.33 91.88 

1000 4574.65  2238.94 215.14 111.20 91.60 
 

Table 3.7 Return Periods of Peak and Lowest Variables (Kainji H.P Dam) 

Reservoir inflow (m
3
/s) Turbine discharge (m

3
/s) Tail race water level (m) 

Peak Low Peak Low Peak Low 

3065.0 9.40 1445.34 198.27 106.30 92.58 

33 13 19 3093 20 114 

 

This implies that peak reservoir inflow will occur every 33 years while low inflow will be 

expected every 13 year. The peak turbine discharge (flooding) may occur on the average of every 

19 years while the lowest turbine discharge will be rear. However, the occurrence of tail race water 

level below 92.58 m may be once in a century, while tail race water level above 106.30 m will 

occur once in 20 years. 

3.4.2 Jebba Hydropower Dam 

The peak and low values of reservoir inflow, turbine discharge and the tail race level were fitted 

with Gumbel probability distribution and the following functions were obtained. 

a. Reservoir Inflow 

Peak values 

 

  py

yQ

T

TT





1lnln

45.078.089.85900.1893
   r = 0.98  (9) 
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Low values 

 

  py

yQ

T

TT

lnln

45.078.099.17240.604




   r=0.98   (10) 

b. Turbine Discharge 

Peak values 

 

  py

yQ

T

TT





1lnln

45.078.056.37440.1480
   r = 0.98  (11) 

Low values 

 

  py

yQ

T

TT

lnln

45.078.010.18040.570




   r = 0.98  (12) 

c. Tail Race Water Level 

Peak values 

 

  py

yQ

T

TT





1lnln

45.078.097.070.74
    r = 0.94  (13) 

Low values 

 

  py

yQ

T

TT

lnln

45.078.031.000.73




    r = 0.99  (14) 

 

In order to show how best the Gumbel probability distribution function fits the peak and low 

values of the variables under consideration, the observed and predicted values were plotted. The 

relationships between the observed and predicted values of the peak and low reservoir inflow are 

presented in Figures 3.18a and 3.18b respectively, also those of the turbine discharge are presented 

in Figures 3.19a and 3.19b, while that of the tail race water level are depicted in Figures 3.20a and 

3.20b respectively.  
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In addition, statistical goodness of fit tests such as probability plot correlation coefficient (ppcc) 

and coefficient of determination were estimated and the results are presented in Table 3.8.  

Table 3.8   Value of Statistical Goodness of Fit Tests for Variables at Jebba H.P Dam 

 

Statistical tests 

Values of the statistical tests 

Reservoir inflow Turbine discharge Tail race water level 

Peak Low Peak Low Peak Low 

Correlation 

coefficient (r) 

0.98 0.98 0.98 0.98 0.94 0.99 

Coefficient of 

determination (R
2
) 

0.95 0.95 0.95 0.95 0.88 0.98 

The result in table 3.8 shows that r and R
2
 are very high for all the variables; hence the Gumbel 

probability distribution function can be adequately used to predict both peak and low values of the 

variables. Based on this fact, values of the variables for different return periods are predicted and 

presented in Table 3 .9. 

Table 3.9  Predicted Variables for Different Return Periods (Jebba H.P Dam) 

Return 

periods 

(year) 

Values of the predicted variables for different return periods 

Reservoir inflow Turbine discharge Tail race water level 

Peak Low Peak Low Peak Low 

5 2512.0 462.0 1750.0 423.0 75.0 72.75 

10 3015.0 414.0 1969.0 372.0 76.0 72.66 

50 4123.0 342.0 2452.0 298.0 77.0 72.53 

100 4591.0 320.0 2656.0 275.0 78.0 72.49 

200 5058.0 302.0 2859.0 255.0 78.0 72.46 

500 5674.0 280.0 3127.0 233.0 79.0 72.42 

1000 6139.0 266.0 3330.0 218.0 79.0 72.39 

 

d. Estimation of Return Period 

The analysis of the historical data revealed that the lowest and the peak reservoir inflow rates are 

378.0 m
3
/s and 3636.0 m

3
/s respectively, while the lowest and the peak turbine discharges are 

232.0 m
3
/s and 2143.0 m

3
/s respectively. The lowest and peak tail race water levels are 72.45 m 

(a.m.s.l) and 76.85 m (a.m.s.l) respectively. However, the return periods of these parameters were 

determined based on the Gumbel probability distribution function developed for each variable. The 

results are presented in Table 3.10. 
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Table 3.10 Return Periods of Peak and Lowest Variables (Jebba H.P Dam) 

Reservoir inflow (m
3
/s) Turbine discharge (m

3
/s) Tail race water level (m) 

Peak Low Peak Low Peak Low 

3636.0 378.0 2143.0 232.0 76.85 72.45 

25 20 18 520 31 236 

 

This implies that peak reservoir inflow will occur every 25 years while low inflow will be 

expected every 20 year. The peak turbine discharge (flooding) may occur on the average of 

every18 years while the lowest turbine discharge will be rear. Also tail race water level below 

72.45m will be very rear, while tail race water level above 77.0m will occur once in every 30-40 

years. 

3.4.3 Shiroro Hydropower dam 

The peak and low values of reservoir inflow, turbine discharge and the tail race level at Shiroro 

H.P dam were fitted with Gumbel probability distribution and the following functions were 

obtained 

a. Reservoir Inflow 

Peak values 

 

  py

yQ

T

TT





1lnln

45.078.070.24070.1080
    r = 0.98 (15) 

Low Values 

 

  py

yQ

T

TT

lnln

45.078.071.730.20




     r =0.99  (16) 

b. Turbine Discharge 

Peak values 

 

  py

yQ

T

TT





1lnln

45.078.059.10810.473
     r = 0.97 

 (17) 
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Low Values 

 

  py

yQ

T

TT

lnln

45.078.009.6010.129




     r = 0.95 (18) 

In order to show how best the Gumbel probability distribution function fits the peak and low 

values of the variables under consideration, the observed and predicted values were plotted. The 

relationships between the observed and predicted values of the peak and low reservoir inflow are 

presented in Figures 3.21a and 3.21b respectively, while that of the turbine discharge are presented 

in Figures 3.22a and 3.22b respectively.  
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In addition, statistical goodness of fit tests such as probability plot correlation coefficient (ppcc) 

and coefficient of determination were estimated and the results are presented in Table 3.11.  

Table 3.11   Value of Statistical Goodness of Fit Tests for Variables at Shiroro H.P Dam 

Statistical tests Values of the statistical tests 

Reservoir inflow Turbine discharge 

Peak Low Peak Low 

Correlation coefficient (r) 0.98 0.99 0.97 70.95 

Coefficient of determination 

(R
2
) 

0.96 0.98 0.94 0.90 

 

The result in table 3.11 shows that r and R
2 

are very high for all the variables, hence the Gumbel 

probability distribution function can be adequately used to predict both peak and low values of the 

variables. Based on this fact, values of the variables for different return periods are predicted and 

presented in Table 3 .12. 

Table 3.12  Predicted Variables for Different Return Periods (Shiroro H.P Dam) 

Return periods (year) Values of the predicted variables for different return periods 

Reservoir inflow Turbine discharge 

Peak Low Peak Low 

5 1253.99 13.97 551.28 79.75 

10 1394.88 11.81 614.84 62.97 

50 1704.96 8.63 754.73 38.13 

100 1836.04 7.65 813.87 30.48 

200 1966.65 6.80 872.79 23.91 
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500 2138.96 5.84 950.53 16.43 

1000 2269.19 5.21 1009.28 11.48 

 

c. Estimation of Return Period 

The analysis of the historical data revealed that the lowest and the peak reservoir inflow rates are 

9.87 m
3
/s and 1752.51 m

3
/s respectively, while the lowest and the peak turbine discharges are 

20.80 m
3
/s and 792.45 m

3
/s respectively. However, the return periods of these parameters were 

determined based on the Gumbel probability distribution function developed for each variable. The 

results are presented in Table 3.13. The results imply that the peak reservoir inflow will occur at 

interval of 65 years while low inflow is expected every 25 years. The peak turbine discharge 

(flooding) may occur, on the average, every 78 years while low releases are very rare. Data for the 

tail race water level was not made available.  

Table 3.13 Return Periods for Peak and Low Discharge and Turbine Releases (Shiroro H.P Dam) 

Reservoir inflow (m
3
/s) Turbine discharge (m

3
/s) 

Peak Low Peak Low 

1752.51 9.87 792.45 20.80 

65 25 78 288 

 

 

3.5 CONCLUSION AND RECOMMENDATIONS 

3.5.1 Conclusion 

The hydrological variables were analyzed using statistical, time series, flow duration curve 

and probability analysis. 

 The trend analysis shows that reservoir inflow at Kainji is reducing and may be due to 

control releases from the upstream reservoirs in country like Niger republic 

 The trend analysis also indicated a reduction in reservoir inflow at Jebba due to 

reduction in releases from Kainji which is the main contributor 

 The trend analysis indicated that the reservoir inflow is increasing at Shiroro due to 

high rainfall within the catchment of River Kaduna which is the main source to Shiroro 

reservoir 
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 The inflow duration curve indicated that the 50% dependable flow at Kainji, Jebba and 

Shiroro is 700 m
3
/s, 1000 m

3
/s and 160 m

3
/s respectively. 

 The outflow (turbine releases) duration curve indicated that the 50% dependable turbine 

discharge at Kainji, Jebba and Shiroro is 760 m
3
/s, 1000m

3
/s and 300 m

3
/s respectively. 

 The correspondent power output that can be guaranteed at Kainji, Jebba and Shiroro 

with 50% dependable discharge is 252 MW, 230 Mw and 228 MW respectively. 

 The peak and low reservoir inflows at the three hydropower stations are fitted with 

Gumbel Extreme Value Type I (EVI) probability distribution function. The values of 

correlation coefficient and coefficient determination obtained were very high indicating 

good fit model. The predicted frequency of occurrence shows that: 

 the peak and low reservoir inflows of 3065.0 m
3
/s and 9.40 m

3
/s at Kainji 

will occur every 33 years and 13 years respectively. 

 the peak and low reservoir inflows of 3636.0 m
3
/s and 378.0 m

3
/s at Jebba 

will occur every 25 years and 20 years respectively. 

 the peak and low reservoir inflows of 1752.5 m
3
/s and 9.9 m

3
/s at Shiroro 

will occur every 65 years and 25 years respectively. 

 The sudden release of flood water is not due to normal operation at the two hydropower 

stations on river Niger in Nigeria, but due to sudden discharges at the reservoirs located 

in the Niger Republic and the Republic of Mali. This leads to excess releases at Kainji 

in order to create enough space for the incoming flood water. This automatically forces 

the release of water at Jebba and thus creating flood problem downstream.  

3.5.2 Recommendations 

 Water management at the three reservoirs needs improvement so that the energy 

generation output can be improved and flooding problem alleviated. This can be 

achieved through the following: 

 Review of inflow design flood considering storm occurrences and rainfall 

intensities and duration curve 

 Reservoir management should consider rainfall forecasts, potential runoffs 

and projected inflows into the reservoirs subject to the reservoir elevations 

and downstream hazard potentials 
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 Review of existing operation manuals and hydrological data for safe 

reservoir operation 

 Joint release policy need to be established between Nigeria and Niger 

Republic / Mali in order to alleviate persistence flood problem in our 

country since the analysis of the reservoir inflow at Kainji revealed that it is 

a control releases from upstream reservoirs in another region. 

 The hydrological department at hydropower stations needs modern equipment such as 

automatic recorder to monitor the reservoir hydrology for better performance.  

 Adequate hydrological and operational data should be made available to researcher at 

the hydropower stations.  

 Study of hydrologic cycle on a basin-wide scale for assessing the impact of global 

climate change on water resources and operation of hydropower reservoirs in Nigeria. 
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CHAPTERFOUR 

SOCIO-ECONOMIC AND CULTURAL IMPACT 

4.1 INTRODUCTION 

 A reconnaissance visit was initially carried out to the three hydropower dams at Kainji, Jebba and 

Shiroro. The visit was intended as a pilot survey on the study area with a view to preparing a 

methodology for the study.   The exercise enabled the study team to appreciate the enormity of the 

operational impact of the three dams at a first glance.  In this connection the preliminary opinion 

was that a study of the environmental impact of hydro dams was long overdue for three main 

reasons. First, it is well known that one of the dams has been existing for over 40 years out of a 

possible design life of 50 years or so. Hence, a reassessment of its impact on the environment 

would provide the managers and concerned authorities on the appropriate measures required to 

ensure that host communities are protected from operational impact of the dam. 

Secondly, the three dams are the largest man-made lakes in Nigeria and supposedly they make the 

highest contribution of energy to the national grid, and in view of their sizes they contribute more 

environmentally induced problems than other dams in the country. Furthermore, the dams are 

designed to be multipurpose in use, and they are therefore available for other uses such as 

irrigation, recreation, research and development, fisheries, etc. Hence, a study of their impacts is 

desirable. Thirdly, there are large communities of people within and around these man- made lakes 

who are affected by the dams, hence such a study is desirable to establish the impact of operation 

of dams on the communities; more so the River Niger which form the inflow to the major artificial 

lakes in the country (Kainji and Jebba dams) is an international river, which is used for various 

purposes by the numerous riparian communities. 

4.2 PRELIMINARY INFORMATION ON DAMS AND THEIR ENVIRONMENT 

4.2.1 Kainji Dam 

 In view of the size of Kainji Dam, its impacts on the environment are more pronounced compared 

to other dams.  Our investigation during the reconnaissance exercise showed that Kainji dam has 

extensive impact on the environment.  These impacts have been classified and assessed in terms of 

the following issues: 
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i. Resettlement problem 

At the inception of Kainji Dam about 44,000 people were displaced. This has been a problem 

till date as some of the people affected have not yet been settled, even 40 years after. Problems 

such as access to basic resources like farmland, fishing ponds, still persist in these communities 

till date. This has culminated in several protests and it has continually heat up the polity in the 

various communities. 

 

ii. Hazard of flooding 

The construction and operation of Kainji dam has increased the incidences of flooding in the 

area. It was discovered that flooding is now experienced once in 4-5 years. The most recent 

experience was in 2005 where several houses were reported to have been destroyed. 

 

iii. Reduction in the amount of fish caught 

It was discovered that fish production had reduced significantly especially in terms of sizes and 

quantities of fish catch due to the construction of the dam. This problem is more noticeable in 

the downstream areas.  Downstream communities have been denied of adequate fish protein 

and are suffering financial loss in terms of loss of income. In the upstream areas however, the 

complaint was that large volume of water do not allow for meaningful fishing. In addition, the 

fishing area is limited to where as the fishermen could only actually reach specified places on 

the lake because of the danger posed by the intake. 

 

iv. Increasing population 

It was discovered that population has been changing in terms of number and structure. The 

construction of the dam had opened up the area such that new wave of employment 

opportunities was created. For example, the commissioning of the dam has brought several 

government agencies: Institute of  Fresh Water Research, the Nigerian Army, the Air Force 

Base, Local Government to mention a few.  It was discovered that a large percentage of the 

residents of New Bussa were mainly non indigenes, a condition that has altered the 

demography of these local communities. 
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v. Shortage of food 

The construction of the dam has led to massive food importation as most of the inhabitants are 

now fishermen and women; food is currently being imported from neighboring Kaima in 

Kwara State. 

 

vi. Employment opportunities 

 The inception of the dam has no doubt created lots of employment opportunity both directly 

and indirectly. However, interaction with the local communities showed that only a few   

indigenes are employed by the Power Holding Company of Nigeria (PHCN) and other 

government agencies. The few people employed by PHCN are mainly the unskilled. This is 

however attributed to the high level of illiteracy in the host communities.  There are however 

divergent opinions on the impact of the dam at generating employment especially between the 

local communities on one hand and the PHCN authorities and the non indigenes on the other 

side. This notwithstanding the reconnaissance exercise, confirmed that the construction of 

Kainji dam has brought lots of employment opportunities through PHCN, the informal sector, 

and also within the accompanying government agencies such as:  

a) National Fresh Water Fisheries Research Institute 

b) The Wildlife School 

c) Borgu Game Reserves 

d) The Borgu Local Government Area   

e) Nigerian Air Force Base   

f) The Nigerian Army Command   

 

vii. Basic public utilities 

The construction of the dam has brought several public utilities;most especially paved roads, 

telecommunication and electricity. These facilities have increased commerce in the Kainji 

environment. The study discovered that electricity was fairly regular in the area compared to other 

parts of the country. This has in turn encouraged commerce. However, the facilities are plagued by 

poor maintenance as some of the facilities are already at a final state of decay, and what used to be 

an attraction is now becoming a disincentive to commerce.  Basic public infrastructure like 

schools, hospitals and potable water are not easy to come-bye as most are either not accessible or 

not functional. 
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viii. Changing political landscape 

The dam construction has contributed to political awareness in the local communities. Western 

education, access to information and improving standard of living have all culminated in political 

awareness  as communities in the area are increasingly becoming conscious of the impact of these 

water bodies and are now demanding for compensation and/or restitution,  a condition which was 

not so before. In addition, they are also requesting for   increased power supply (at a concessionary 

rate) and more employment. The demand led to a violent political agitation in 2007 with 

destruction of property in New Bussa. This was said to be the first ever political agitation in the 

history of the struggle concerning dam impoundment in Nigeria. Since then the face of political 

agitation had changed and it is spreading to the locations of the other two hydro power dams. 

 

ix. Impact on the physical environment  

The dendrite pattern of drainage along the River Niger suggests that it is flowing on basement 

complex rocks. Hence, Kanji dam is well drained as the rocks are water tight and no groundwater 

problem is recorded. Two hydrological regimes are noticed, the white and black flood.  The 

intensities of the flooding normally impact negatively most times twice a year. This affects the 

ecology of the downstream areas and it also affects economic lives of downstream riparian 

communities. Sedimentation and siltation should have affected the downstream communities. 

However, since the construction of the dam no attempt has been made to monitor sediment inflow 

and dredging of the dam. This suggests that the reservoir must have been greatly reduced in 

volume. Hence, with proper monitoring the dam capacity should have been maximally enhanced. 

The geology of Kainji dam is basement complex and it is water tight, fissures are generally low, 

hence leakages are not likely. There is no threat of earth tremor. The topography is generally 

undulating with ridges and inselbergs; hence adequate water impoundment is available.  There is 

no case of landslide or any earth movement and adequate arrangement has been put in place to 

reduce soil erosion. River Niger at Kainji is at the middle course therefore cases of meanders and 

deposition are minimal.  Riparian communities on the Niger River valley are mostly fishermen and 

farmers hence cultivation would definitely affect siltation and reservoir sedimentation in the dam.   

However, the impact of climate change is becoming noticeable as it is affecting onset and duration 

of the growing season and more importantly affecting runoff peaks. 
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4.2.2. Jebba Dam 

The impact of Jebba dam on host communities and the environment no doubt may not be as 

profound like what obtains in the Kainji area. The following observations were recorded during the 

reconnaissance period. 

i. Resettlements 

The Jebba dam unlike the Kainji dam has few resettlements. Hence, many of the affected 

communities that were displaced at the time of construction and impoundment are more or less 

homeless and living in shacks.  They have not received any serious compensation to date. 

ii. Annual Flooding 

The local communities suffer from annual floods which wash away their farms and also drain 

away the large stock of fish and destroy dwellings. The flooding is an annual event downstream of 

Jebba dam. Meanwhile, the impact of the Kainji dam further compounds flooding in Jebba, since 

Kainji is upstream of Jebba, and water released from Kainji increases the flood flow downstream. 

iii. Employment Opportunities 

The situation in Jebba is also similar to Kainji as most of the people employed in PHCN facilities 

around Jebba are mostly non indigenes.The communities claimed that less than 10 indigenes are 

employed in PHCN. The few local indigenes employed are mostly in the low level manpower 

cadre. Again the problem, as claimed by PHCN authorities, is that the local people are not 

employable based on alleged low level of education.  The people have contested this claim as far 

as they have the opportunity to do so.  

iv. Public Utilities 

The coming of Jebba dam has really attracted a few government utilities to the area. This is simply 

because with the exception of electricity the communities do not have social amenities and the few 

that are available are either not functional or poorly maintained. It is an irony that despite the dam 

and River Niger, Jebba has no public water supply scheme to date. 

v. Reduction in Fish Catches:  

The dam has reduced fish catches just like the case at Kainji. This is further complicated by the 

problem of water hyacinth. Water hyacinth has become a big problem in river Oke-Awon, an inlet 
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to Jebba reservoir. Attempt was made in 1995 to clear these weeds but no appreciable results have 

been obtained. This is still a problem because of its negative impacts in trapping silt, sediment, 

disease pathogens and its impact on navigation and water use for turbines. 

vi. Political Awareness 

High level of political consciousness is now envisaged as there are increasing rate of agitation. The 

people now have Youth Groups whose prime objective is to demand for a redress on the damages 

that have been made to the environment.  In particular they are demanding for local inclusion of 

content in all the activities of the PHCN.  There are also occasional requests for money, 

employment and improved power demand and supply of electricity at a concessionary rate.   

During one of our visits, two representatives of the Gungun Youth Movement coincidentally came 

to the Jebba power station to discuss political issues with the dam management team as a way of 

driving- home some of their demands.  

vii. Physical Environment 

No drainage problem has been recorded so far, the geology is water tight, and the hydrological 

regime is similar to that at Kainji. Incidences of siltation and sedimentation is expectedly reduced 

in view of the Kainji dam upstream (100km north), as much of the deposits have been intercepted. 

Landslide and rock fall was recorded in 2008. But there were no injuries reported. The problem of 

water hyacinth is an issue at Jebba dam in view of the low water level. In 1995, the PHCN 

authority made efforts to clear this out; this problem is most prominent around Oke-Awon. 

Conclusively the impact of the dam has been difficult to see in view of the fact that basic societal 

problems that are common to the wider Nigerian societies are equally feasible around Jebba. 

Example of such are: power outages, lack of water supply, poor road infrastructure, lack of good 

hospital, poor transportation system, etc. The downstream communities are equally complaining of 

seasonal flooding, low flow problem when gates are locked,  reduced fish catches etc. 

 

4.2.3 Shiroro Dam 

The terrain at Shiroro seems to be an advantage as the area of water pondage is not as large as 

those at Kainji and Jebba.  The terrain allows relatively smaller reservoir surface area in view of 

the pool available. 
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i. Resettlement problem 

The Shiroro dam led to the displacement of several communities, who lost farmland, homelands, 

shrines, fish ponds, etc. Indeed, these communities were moved at the peak of raining season. 

There were no buildings provided for them and there was little or no compensation. 

ii. Flooding 

The annual flooding is an important problem in Shiroro as the communities reported that their 

farmland and stock of fish are annually affected. However, our interaction with PHCN authorities 

showed a contradictory position, as they claimed that PHCN usually give information on when 

dams are to be opened but rather host communities refuse to yield to warnings. However, the 

solution still lies in the provision of adequate and proper resettlement for people. 

iii. Employment Opportunities 

The Shiroro experience seems to be the worst in terms of the complaints as very few indigenous 

people are employed in PHCN. The multiplier effect of the dam is very minimal. For example, 

there is no commercial bank yet in Shiroro till now. The presence of informal sector is minimal 

despite the huge investment in the power station at Shiroro. 

iv. Public Utilities 

There is virtually no evidence of government presence at all in Shiroro as problems of drinking 

water, poor road, lack of electricity are vividly on ground.  In fact, the settlement called Shiroro 

from which the dam took its name is not connected to the national grid. Sites of high tension cables 

passing over settlements transmit power to other areas of the country. 

v. Fishing Problem 

This has always been a problem as the flood has prevented the people from getting fish to catch for 

consumption and for sale to other communities. 

vi. Political Awareness 

Political awareness in Shiroro is assuming a dangerous dimension. This is in view of the 

remoteness of Shiroro dam to the state capital and other societies. Incidences of road blockage and 

hostage taking have been reported in Shiroro. 
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4.2.4  Summary 

 The experiences from the pilot survey had shown that the impact of these dams differs in details 

from one dam to the other. However, what was common to them is that the perceptions of the local 

communities vary widely and most of the time contradictory to the perception of dam authorities. 

Further, the study noticed a wide environmental deprivation in these communities, and growing 

anger among all the local communities, particularly on the need for appropriate authorities to 

intervene and address the above issues. This has been demonstrated by the recent uprising by 

Youth Movements and agitations similar to the militancy strategy of the Niger Delta Youth 

Movements. 

The observations reported above have carefully guided the choice of the various instruments that 

were factored into the questionnaires and the various research instruments used in this study. They 

were also helpful to the researchers in making decisions concerning the choice of sample points, 

sample size and data collection strategies. 

 

4.3 RESEARCH METHODOLOGY 

4.3.1 The Research Instrument 

The research instrument employed to elicit information from the host communities is a 

close-ended, pre-coded questionnaire designed on Likert scale of three and four. The 

questionnaires were administered de facto by the field assistants under the supervision of 

the research fellows.  Where the respondents were not available a call back card was 

designed to fix appointment.  This method reduced to a large extent the attrition rate.   

4.3.2 Method of Analysis 

The method of Principal Component Analysis (PCA) was employed to extract the 

relevant information that appeared noisy.  The eigenvalue / eigenvector and rotated 

matrix approach were used for the data analysis.  To establish the nature of relationship 

among variables simple regression analysis was also used. The method of PCA is one of 

the most valuable non-parametric tools for extracting relevant information from a data 

set that is considered complex to a lower dimension.  The principal objective of PCA is 

to compute the most meaningful basis to re-express a noisy data set and then filter out the 
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noise to reveal the hidden structure of the data (Shlens, 2005). What the PCA does is to 

ask whether it is possible to have a new basis which is a linear combination of the 

original basis that best expresses the data set.  The implicit assumption underlining the 

PCA is linearity.  This assumption makes it easy to restrict the set of potential basis and 

it formalizes the assumption of continuity in the data set. 

In this study assumption of linearity, implicitly means that the data set gives the 

opportunity to interpolate between individual data point. This has also enabled the study 

to use simple regression analysis to determine the extent of the relationship between the 

different classes of variables.   This was complemented with other inferential statistics 

like the orthogonal variance eigenvalue.   Given this assumption the PCA can now be 

reduced to re-expressing the data as a linear combination of its basis vectors as follows: 

Let X = original dataset with an m x n matrix where each column is a single sample of 

data. 

Let Y = linear representation of the original data with an m x n matrix related by linear 

transformation P, then 

 PX = Y        (4.1) 

Let  pi =row of P, xi = column of X, and yi = column of Y, then 

Equation 4.1 above represents the change in basis and can be interpreted in many ways: 

i. P = matrix that transforms X into Y 

ii. P = geometric rotation and stretch which again transforms X into P 

iii. The row P (pi to pm ) are sets of the columns of X 

From these interpretations we can write  

PX =   

𝑝1
.
.

𝑝𝑛

  𝑥1 …𝑥𝑛 ; Y =  
𝑝1𝑥1 ⋯ 𝑝1𝑥𝑛

⋮ ⋱ ⋮
𝑝𝑚𝑥1 ⋯ 𝑝𝑚𝑥𝑛
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The form of each column of Y is yi  ≡ 
𝑝1𝑥1

.
𝑝𝑚𝑥1

  

Each components of yi is a dot product of xi with the corresponding row in P. That is the j
th

 

coefficient of yi is a projection into j
th 

row of P.  This is the fact the very form of an equation where 

yi is a projection on to the basis of  𝑝1.  .  .  . 𝑝𝑚 ; therefore the row of P are the new set of basis 

vectors for representing columns of X.  By assuming linearity the row vector 𝑝1.  .  .  . 𝑝𝑚 ; 

becomes the principal components of X.   The main problem is to determine the best way to 

express X and to determine a good choice of P.  This can be done either through reduction of 

noise, rotation and redundancy.  A common measure of noise is signal – to – noise ratio (SNR). 

 

4.4 KAINJI HYDROELECTRIC POWER DAM IMPACT ASSESSMENT  

4.4.1 Primary Attributes of Respondents 

a. Age of Respondents 

The result obtained from the respondents (Table 4.1) shows that 49 % of the respondents were 

between the ages 25 – 35 years, 26% were in between 36 – 45 years, while 25 % were above 45 

years.  This implies that the bulk of the population of the community were youthful persons who 

desire recognition and action to correct the perceived neglect due to the dam.  

b. Marital status 

All the respondents were married, and indigenes and born in these communities, who have been 

living there since their births. Also the respondents were predominantly Muslim and mostly Hausas 

and Nupe.  

c. Family size 

About 50% of the respondents have about 5 people in their households, while 25% each of the 

respondents have household sizes of 6 – 10 people and 11 – 15 people respectively. These show 

that the average typical family size among the indigenes is 6.75 persons (i.e. 3 x 0.50 + 8 x 0.25 + 

13 x 0.25).  This is typical of Nigerian nuclear family of six with one or more dependants and 

appears to be within the range of the national average for rural house hold size which is 5.4.   The 

average household size for Niger is 4.8 as at 2008 (NBS, 2009). 
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d. Education status  

All the respondents have certain form of education or the other. For example, 40% have Qur'anic 

education, 25% have primary school education, 10% have secondary education while 25% have 

tertiary education. This suggests that the respondents are somehow informed. The high percentage 

of respondents with Qur‟anic education is because the entire study area is dominated Muslims. It 

should be noted that Qur‟anic education is compulsory among Muslims.  

e. Occupation 

A number of respondents from the Kainji dam area are mainly civil servants, comprising mainly of 

teachers and community health workers, who are mostly natives, who live and reside in these 

communities. This category of people formed   about 50% of the respondents. In addition, the other 

categories of respondents were mainly fishermen (25%) and farmers (25%). Most instances the 

indigenous people who were in the past mainly fishermen now have to combine their traditional 

occupation of fishing with farming with a view to adapting to the problem of dwindling fish catch 

in the area.  

f. Income  

According to Table 4.1, the level of income in the host communities is generally moderate, with 

monthly income ranging from N16, 000 to N20, 000 for about 50% of the respondents. 25% of the 

respondents have a monthly income less than N7, 500 while the remaining 25% have monthly 

income greater than N20, 000. This clearly shows that a larger percentage of the respondents earns 

above the national minimum wage. However, one of the reasons for this may be due to presence of 

the dam in the area. 

4.4.2 Resettlement, Infrastructure and Culture  

a.  Resettlements 

The results of the questionnaire survey showed that all the respondents were born in there present 

settlements.  For those communities that were resettled, the Kainji dam has several negative 

consequences on them. The impoundment of water has led to frequent flood disaster with several 

damaging consequences. According to the results of the questionnaire survey and analyses, 57% of 

the respondents claimed to suffer economically as a result of the movement. They suffered 

damages to their homes, farms and fish ponds. Furthermore 29% of the respondents lost their 

places of worships, as many of the shrines have been permanently lost to the impounded water. 
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Also, about 14% of the respondents suffered from various health problems such as malaria, 

diarrhea, river blindness and cholera, with several causalities. In addition, 50% of the respondents 

lost their fertile land and fishing grounds to the damwhile 25% of the respondents also lost their 

access to potable water. However, some of the respondents attested to the fact that their relocation 

brought them to a place with better security. In addition, 50% also attested to the fact that there is 

higher risk of ecological problem due to the dam, most especially flooding. 

b.  Impact of dam on Economic Life 

The dam impoundment has several economic consequences on the host communities. The results 

inTable 4.2 obtained from questionnaire analysis show that 20% of the respondents have no 

adequate access to land; as their land was inundated after the construction of Kainji dam.  While 

only 25% have reasonable access to land. Out of these 25% with reasonable access only 20% have 

moderate access. All the respondents are not meaningfully employed for most part  of the year 

while others about 75% are engaged during the dry season. However, according to the respondents 

the dam impoundment has no impact on job seasonality.Furthermore, about 75% of the 

respondents have experienced reduced fish catch due to the construction of the dam, while 25% are 

not sure whether the dam has any impact on fish catch. The reduction is expected since large fishes 

are prevented from moving downstream as the dam has formed barrier preventing themigration of 

fish downstream. 

On the nature of employment brought by the Kainji dam on these communities; only about, 50% of 

the respondents attested that very few members of the communities were employed by PHCN and 

that these few people employed were mainly in the low officer cadre. Also 50% of the 

communities claimed that no member of their communities or indigenes was employed by PHCN. 

However, most of the employment occasioned by the dam construction was mainly in form of 

indirect employment with multiplier impacts on the rural economy. About 25% of the respondents 

are of the opinion that the dam has indirect impacts on growth of commerce and trade and 

upgrading of few infrastructure. Indeed, 75% of the respondents   are of the opinion that there 

wasno benefit from the dam. On the overall benefit from the dam, only 10% of the respondents 

benefited from employment, 30% from infrastructure, 10% from security and 10% were of the 

opinion that the dam improved transportation. 
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On the impact of the dam on social infrastructures; 50% of the respondents were of the opinion 

that there were no benefit from the dam, while 25 % reported indirect benefit, while only 25% of 

the respondents were of the opinion that some form of direct benefits were obtained.  On the 

impact of the dam on trading, 50% of the respondents were of the opinion that the presence of dam 

improved the local markets in terms of more origin and destinations of goods;more market 

coverage and increased variety of commodities; while 50% were of the opinion that there was no 

benefit. Generally, the presence of the dam has not attracted any industry. 

Table 4.1: Primary Characteristics of Respondents (Kainji) 

S/N Variable Option Percentage Total  

1 Age Less Than 15 Years 0  

 

 

100 

2 25-35 Years 49 

3 36-45years 26 

4 Greater Than 45years 25 

5 Occupation Farming 25  

 

 

100 

6 Fishing 25 

7 Business/ Trading 0 

8 Civil Servant  50 

9 Religion Islam 77  

 

100 

10 Christianity 15 

11 Others 8 

12 Education Primary 25  

 

 

100 

13 Secondary 10 

14 Tertiary 25 

15 Arabic 40 

16 Monthly Income Less Than 7,500 25  

 

 

100 

17 7,500-15,000 0 

18 16,000-20,000 50 

19 Greater Than 20,000 25 

20 Household  Size Less Than 5 People 50  

 

100 

21 6-10 People 25 

22 11-15 People  25 

23 Marital Status Single 0  

 

100 

24 Married 100 

25 Divorced 0 

26 Widowed 0 

Source: Field Survey 
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Table 4.2: The Respondents Perception of the Dam and Socio-Economic Impacts of Kainji 

S/N Variable Option Percentage Total  

1 Effects of Dam on Fishing Improved Fishing 25  

 

 

100 

2 Reduced Fishing 75 

3 Cannot Say  0 

4   

5 Access to farm Land Very Adequate 30  

 

 

100 

6 Adequate 25 

7 Fairly adequate 25 

8 Not Adequate 20 

9 Benefit Received from Dam Employment 10  

 

100 

10 Infrastructure 30 

11 Security 20 

12 Electricity Available 50  

 

 

100 

13 Accessible 25 

14 Affordable 25 

15 Acceptable 0 

16 Water Supply Available 50  

 

 

100 

17 Accessible 25 

18 Affordable 15 

19 Acceptable 10 

20 Schools Available 70  

 

 

100 

21 Accessible 15 

22 Affordable 15 

23 Acceptable 0 

24 Health Facilities 

 

Available 60  

 

 

100 

25 Accessible 15 

26 Affordable 15 

27 Acceptable 10 

28 Dam and Encroachment Shrine 33  

 

 

100 

29 Local Artifacts 25 

30 Festivals 25 

31 Burial Site 17 

 Source: Survey Data Analysis. 

c. Dam Impoundment and Local Culture. 

The people of the study area were basically Nupe and Barubas and Bussa people. The completion 

of the dam has led to influx of people from different works of life including the Europeans. 

However, New Bussa and environs is now made up of heterogeneous communities having large 

population of Yoruba, Hausa and Igbo, even in large numbers than the indigenous people. This has 

consequently affected the culture.  According to the respondents, the dam projects have 
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contributed mostly negatively to the culture of the people. For example, in Kainji area, 33% of the 

respondents attested to the fact that the dam has covered their shrines while flood water has 

affected 25% of the respondents‟ local artifacts, festival and burial sites respectively. According to 

all the respondents   the impact of the dam on the native people culture and women empowerment 

is negative. 

d. Dam impoundment and infrastructure 

A few public infrastructure were available, but their level of accessibility and affordability is quite 

uncertain. For example, 50% of the communities surveyed has electricity, but the rest claimed 

electricity is not accessible and affordable.  50% have water supply which were not accessible and 

affordable. All the respondents attest to availability of schools which were partially accessible and 

affordable. Also, all the communities have primary health centers, but were not accessible and 

affordable as there were no drugs and personnel. 

 

4.4.3    Principal Component Analysis 

The 37 socio-economic variables which were generated from the questionnaires survey were 

entered into Principal Component Analysis. The analysis allowed a reduction of these 37 variables 

to a few relevant variables which can be used for the explanation. At the end of this exercise eight 

orthogonal components emerged. These components have various loadings. The pattern of loading 

significantly varied from one component to the other. Table 4.3 shows the component loadings. 

For the purpose of the study all loadings above 0.70 were selected for explanation.  Altogether, 25 

variables were found to be strongly loaded throughout the 8 components. The breakdown  is as 

follows:  8 variables on component 1; 4 variables on component 2; 4 variables on component 3; 4 

variables on component 4; 2 variables on component 5; and 1 variable each on components 6, 7 

and 8. A list of the selected components with more than 70% is shown in Table 4.4. 

These 25 variables of highest loadings were fed into multiple regression using the ENTER method.  

This is meant to establish a relationship between the selected socio economic variables and the 

dam construction. The results of the analysis further excluded 10   variables, and only 15 variables 

entered into the equation. However, the 12 significant variables are listed on the Table 4.5, 

altogether offered 75.2% explanation to the equation.  
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  Table 4. 3: Component Loadings and Percentages and Cumulative Variances Explained 

  Component 

SN Variables 1 2 3 4 5 6 7 8 

1 Land ownership -.220 -.291 -.090 -.124 -.014 -.186 .*784 .146 

2 Trade -.065 *.834 -.187 .111 .360 .316 .020 -.091 

3 Industries -.264 -.330 -.094 -.188 -.121 -.086 -.390 -.401 

4 Land owner -.116 .489 -.306 -.070 .012 .634 -.100 -.152 

5 Cultural site .634 .206 .221 .192 -.524 .102 .184 .151 

6 Influence on culture .083 .376 -.176 *.828 .297 .087 -.008 -.074 

7 Women empower -.157 *.762 -.083 .082 -.023 -.075 -.051 -.215 

8 Electricity .*890 -.046 .303 -.248 .007 -.050 .019 -.113 

9 Water supply .262 -.213 -.176 *.850 -.194 .081 -.086 .143 

10 Schools .*912 -.170 .147 .313 -.113 .007 -.036 -.008 

11 Hospitals .*912 -.170 .147 .313 -.113 .007 -.036 -.008 

12 Age -.145 .185 .015 .082 *.806 .113 .115 .149 

13 Occupation .488 .199 -.227 -.156 .300 -.643 -.140 -.149 

14 Income .180 -.105 .*879 -.092 -.035 .150 .061 .276 

15 Religion .*828 .251 .174 -.361 -.149 .144 -.015 -.023 

16 Residence .*912 -.170 .147 .313 -.113 .007 -.036 -.008 

17 Marital status .255 .143 .323 -.202 .197 *.754 -.118 .014 

18 Family size .438 -.243 .295 .506 .224 .573 -.072 -.026 

19 Education .253 -.071 .*875 -.080 -.084 .047 -.191 -.065 

20 Length of stay -.284 -.180 .256 -.110 .044 -.108 .141 *.819 

21 Effects on eco .373 -.029 .245 .573 .552 .209 .051 -.004 

22 Reduction in land .*862 -.177 .052 .286 .186 .284 -.025 -.006 

23 Preference for fmr set -.141 *.946 .094 .108 -.050 -.090 -.110 .155 

24 Reduction in watr & ld .325 -.008 .*890 -.048 -.051 .122 -.084 .067 

25 Safety .081 .408 -.105 *.871 .043 -.162 -.017 -.078 

26 Improved security .081 .408 -.105 *.871 .043 -.162 -.017 -.078 

27 Exposure to flood -.080 *.953 -.094 .135 .013 -.017 .010 -.103 

28 Inadequate access .323 -.127 .495 -.057 .422 .629 -.020 -.144 

29 Perennial employ -.065 .834 -.187 .111 .360 .316 .020 -.091 

30 Dry season employ .413 .585 -.056 -.246 .067 -.352 -.229 .390 

31 Impact of dam on seasonality .*912 -.170 .147 .313 -.113 .007 -.036 -.008 

32 Impact of dam on fish -.141 .946 .094 .108 -.050 -.090 -.110 .155 

33 Impact of dam is permanent .619 -.225 -.480 .316 .259 .122 .014 .298 

34 Benefit from dam -.172 .110 -.198 .060 *.876 .030 -.036 -.020 

35 Nature of employment .177 -.090 .*817 -.091 -.112 .062 .437 .128 

36 Number employed in PHCN .*890 -.046 .303 -.248 .007 -.050 .019 -.113 

37 Benefits from Infrastructures .237 -.148 .483 -.077 .315 .473 .539 -.125 

 Eigen values 8.76 6.53 4.77 4.68 3.07 3.03 1.51 1.50 

 Percentage explained 23.7 17.7 12.9 12.7 8.28 8.19 4.10 4.07 

 Cumulative percentage explained 23.7 41.3 54.2 66.7 75.1 83.3 87.4 91.5 

*= components with greater than 0.70 loadings which were selected for the explanation 

 



120 

 

 

Table 4.4: Selected component with more than 70% loading on variables (Kainji &Environment) 

 

 

  

Component 

1 2 3 4 5 6 7 8 

1. Electricity 

 

2. Schools 

 

3. Hospitals 

 

4. Religion 

 

5. Residential  

status 

 

6.  Religion 

 

7.Landownership 

 

8. Job seasonality 

 

9. Employment 

10. Women 

empowerment 

 

11. Preference 

 

12. Perennial 

employment. 

 

13. Impact of 

dam 

14. Income 

 

15. Education 

 

16. Access to 

land 

 

17. Influence 

 

18. Women 

empowerment 

 

19. Safety 

 

20. Security 

21. Age 

 

22. Number 

employed 

23. Marital status 

 

24. Increase 

in local Markets 

25. Indigenes 
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Table 4.5: Mul tiple Regression Analysis of the Significant Variables (Kainji) 

 

 

 

 

 

 

 

 

 

 

 

 

4.4.4 Implication of Results 

a. Religion 

Culturally, the local people are predominantly Muslims. In most of these communities, no other 

religion group was found as all the respondents were Muslim.  This is not unusual in small 

community where there is general social-cultural homogeneity.  

b. Land Ownership 

In a further analysis, the construction of Kainji dam has brought a reduction in the land acreages of 

the local farmers as many of the fertile lands are now permanently impounded by water or 

waterlogged. This was the situation in Gbajibo, Garafini, Muwo and other locations. Indeed, in 

Garafini it was discovered that river Niger  sometimes has a surface area extending for  about 10 

kilometers in some places covering farm lands and making transportation difficult.  Hence, the 

                           Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

T Sig. 

%  

Explained 

β Std. Error Beta 

  (Constant) .563 .618  .911 .397  

1. Religion .042 .627 .048 .066 .949 72.2% 

2. Landownership -.154 .453 -.203 -.341 .745  

3. Number 

employed 
-1.233E-15 .594 .000 .000 1.000 

 

4. Women 

Empowerment 
-.008 .302 -.009 -.027 .980 

 

5. Job seasonality .013 .533 .015 .025 .981  

6. Fish catch -.188 .610 -.195 -.308 .768  

7. Income .234 .851 .224 .275 .792  

8. Education -.282 .726 -.249 -.388 .711  

9. Former 

settlement 
1.048 1.304 .898 .804 .452 

 

10. Security .042 .422 .045 .098 .925  

11. Age .241 .639 .225 .378 .719  

12. Strength of the 

impact 

 
-.241 .440 -.222 -.549 .603 

 

 

 

 Source: Authors’ Estimation (2011)     
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available land is now been distributed amidst serious pressure and tension.    This has given rise to 

a few conflicts among the people.  It has also increased the prices of land in these communities.  

On the whole, the dam impoundment had reduced land acreage and access to fertile land, as the 

fertile areas are now covered by water and the few available areas are now keenly competed for. 

This is expected as many settlers particularly Gbajibo were moved to a place belonging to another 

set of people.The land available to settlers was limited and they could not have as much land as 

they wanted.  

c. Employment 

On the number and the nature of employment in the PHCN, Gbajibo and Garafini communities 

have about 2 or 3 people employed as guards and cleaners. Hence, the Kainji dam has not 

impacted strongly in the area of direct employment. One part of the reasons for this is that many of 

the natives are not employable in view of their low access and level of western education. In New 

Bussa, the headquarters of Bussa Youth Movement and the Borgu Local Government quite a 

number of peaceful protests and sometimes violent protests have been recorded to pressurize the 

PHCN authority on the need to employ more indigenes particularly, the new crop of graduates 

from different fields that have been produced in the last 5 years from this area.    

d. Women Empowerment 

The construction of Kainji dam has no positive impact on women empowerment. The project has 

not empowered women as most   women are still in the background.  Some of them are still being 

reduced to home keepers while their husbands go out to look for other more rewarding occupation. 

In most of the places visited women stayed always at home cooking, doing house chores, helping 

to sell the little fish caught and also some farm produce. This is expected in rural areas where 

tradition and strong influence of religion have prevented women and young girls from being 

politically and economically active. This remains the situation in almost all the communities 

visited as it was particularly difficult seeing women during the day.  

e. Income 

The dam has also partially affected the income levels of the natives. This is evidenced in the level 

of income of the natives which is relatively high.  Many of them (75%) have monthly income 

above minimum wage. The construction of the dam has increased fish catch as many of the 
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respondents have access to large pool of water throughout the year. Investigations in New Bussa 

showed that large fish markets now exist in new Bussa and environs where fish sellers from every 

parts of Nigeria, as far as Kaduna, Onitsha, Abuja and Lagos now patronize regularly.   Kainji dam 

also has a number of indirect effects on few infrastructures such as improved road quality and 

network, water supply, electricity to some major settlements. For example, New Bussa now houses 

a local government headquarter, Army; Air Force and Police Barracks; Institute of Fresh Water 

Fisheries Research, Wildlife School, and a few other Federal Government agencies. All these will 

lead to higher income and better employment opportunities and other socio-economic activities.   

f. Education 

The dam has no serious impact on the level of education as about 50% of the respondents have no 

western education. Investigations revealed that the available schools were mainly primary schools 

and junior secondary schools, particularly outside New Bussa. Most of these schools were in 

various tragic states. In some settlements, pupils travel more than 10km to attend senior secondary 

schools; as a result many children of school age are not in school while a substantial number have 

dropped out of school.  A few private schools available are only accessible to children of civil 

servants. Further, all the schools are owned by Local Government Councils and the Niger State 

Government. The PHCN and Federal Government have not established any school in the area to 

give basic education to the people. 

g. Resettlement 

Resettlement has generally brought better security of life and properties as many of the residents 

have been moved to the upland areas where incidences of flood are reduced. In addition, some of 

the settlement have better housing, police post and are better organized. However, since majority of 

the natives are fisher men who are used to water many of them would prefer their former settlement 

to the new ones, particularly in Garafini where many of their women have been claimed by boat 

accidents on their way to and from weekly markets. 

h. Age 

 The dam also has some effect on the demography of the Kainji dam environment. This is in view 

of the fact that many of the respondents were between the ages 25-35. This possibly suggests low 

life expectancy. This is expected in view of the negative consequences of dam construction. 
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i. Strength of Impact 

In summary, based on the opinions of the respondents, all the impacts are permanent. This is 

expected because for over 40years of existence of the Kainji dam, many of the natives have been 

experiencing the problems highlighted above and palliative measures are not in place to mitigate 

the impact on the people. 

 

4.5 SHIRORO HYDROELECTRIC POWER DAM IMPACT ASSESSMENT 

4.5.1 Primary Characteristics of Respondents 

The results of the questionnaire survey and analysis summarized in Table 4.6 showed that 50% of 

the respondents were between the ages of 25 to 35 years.   However, all the respondents were 

generally older than 25 years. In terms of nature of occupation, 50% of the respondents were 

farmers and 40% were fishermen while the remaining 10% each were business men and civil 

servants. This pattern of distribution showed some levels of overlaps as many people double as 

fishermen and farmers. The inhabitants combine as many as three occupational types in some 

instances as most respondents are found in teaching, farming, trading and or fishing albeit on a 

small scale. Also, some civil servants engage in some other occupation types. The respondents 

around the Shiroro project appeared to be more informed. This may be due to the presence of 

people of different extractions who live and do business around Shiroro. Most of the respondents 

were Muslims, while a handful were Christians(most of whom are non-indigene and migrant 

workers). 

In terms of the level of education most of the respondents have Arabic education, only 30% have 

completed primary school education, 20% secondary school education and 10% have tertiary 

education. The income of the respondents was relatively low, with about 15% of the respondents 

earning less than N7, 500, while 20% earn over N20, 000 monthly.  In most households (40%), the 

family sizewas greater than 15 people.  However, in 10% of the household, family size was less 

than 5 people. 
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Table 4.6: Primary Characteristics of Respondents (Shiroro) 

S/N Variable Option Percentage Total  

1 Age Less Than 15 Years 0  

 

 

100 

2 25-35 Years 50 

3 36-45years 30 

4 Greater Than 45years 20 

5 Occupation Farming 50  

 

 

100 

6 Fishing 40 

7 Business/ Trading 6 

8 Civil Servant  4 

9 Religion Islam 94  

 

100 

10 Christianity 6 

11 Others 0 

12 Education Primary 30  

 

 

100 

13 Secondary 20 

14 Tertiary 10 

15 Arabic 40 

16 Income Less Than N 7,500 15  

 

 

100 

17 N7,500- N 15,000 25 

18 N16,000  - N 20,000 40 

19 Greater Than N 20,000 20 

20 Family Size Less Than 5 People 10  

 

 

100 

21 4-10 People 30 

22 11-15 People  20 

23 Grater Than 15 People 40 

24 Effects of Dam on Fishing Improved Fishing 30  

 

100 

25 Reduced Fishing 60 

26 Cannot Say  10 

27 Benefits  to Community  Generated Employment 10  

 

 

100 

28  Attracted Social Infrastructures 20 

29 Improved Security 10 

30 Improved Transportation 60 

Source: Field Survey (2010) 

 

4.5.2. Components Analysis Result 

The results of the Principal Components Analysis used in rewriting the 40 socio-economic 

variables are presented in Tables 4.7 and 4.8. The tables show that 11 components explained the 

variance in the equation. These components are presented below but only nine components have 

significant loadings which are greater than 0.70. 
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Table 4.7: Environmental Impacts Assessment Components in Shiroro 

Rotated Component Matrix 

 Component 

 1 2 3 4 5 6 7 8 9 10 11 

1 Age  -.245 -.054 .008 .050 .272 .134 -.101 .185 -.051 .594 -.133 

2 Occupation  .529 .091 .121 .243 -.017 -.074 -.068 -.219 .098 .109 .596 

3 Income .242 -.137 -.126 .036 .046 *.790 .271 -.044 -.033 .071 .175 

4 Religion *.925 .156 .168 -.134 .026 -.023 -.018 .040 .108 -.087 .029 

5 Residential Status *.897 -.082 .217 -.066 .215 .106 .067 -.046 .044 -.151 .079 

6 Tribe .592 .397 -.130 -.297 .344 -.165 .090 .253 .080 -.145 .048 

7 Marital Status .012 .007 .515 .387 .293 -.103 .505 -.045 .216 -.030 .144 

8 Family Size .071 -.096 .068 .033 .142 *.856 -.152 .039 .041 .141 .039 

9 Highest Education Level .502 -.232 -.115 .059 .015 .220 -.417 -.073 .253 .371 .044 

10 Duration of Residence -.124 -.018 -.056 .081 -.030 -.099 -.152 -.070 *.827 -.007 -.074 

11 Effects of Movement *.708 .316 -.201 .251 .064 .103 .176 .173 -.010 -.182 -.088 

12 Effect of Resettlement on Landownership *.925 .156 .168 -.134 .026 -.023 -.018 .040 .108 -.087 .029 

13 Preference of New Residence *.897 -.082 .217 -.066 .215 .106 .067 -.046 .044 -.151 .079 

14 Effects of Resettlements .520 -.122 .206 -.155 .026 -.266 .419 .228 .045 -.061 .250 

15 Safety of New Residence -.110 .022 .046 .574 .143 -.172 .183 .085 .294 .558 .066 

16 Specific Security Problem .268 -.181 .054 .336 .126 .005 -.099 .604 .282 -.059 .372 

17 Access to Land and Water .332 .016 .093 .217 *.798 .179 .018 .116 .182 .057 .062 

18 Degree of Access to Resources. -.125 -.005 -.069 -.263 -.050 .359 .130 .084 -.368 .637 .086 

19 Seasonality of  Job *.713 .147 -.159 -.028 -.140 -.336 .294 .075 .213 .151 .000 

20 Period of Engagement .352 .038 *.724 .183 -.051 .169 .029 .078 .061 -.089 .234 

21 Impact of Dam on  Job Security *.846 -.059 -.096 -.068 .309 .282 .087 .011 .086 .076 -.008 

22 Effects of Dam on Fish Catch .180 .313 .235 .345 -.460 -.124 .482 .089 .216 -.011 -.006 

23 Permanency of Impacts *.708 .257 .364 .021 -.148 .111 .002 .034 .110 -.127 -.107 

24 Benefit of Dam to Community .025 -.164 .669 -.403 .050 .020 .143 .127 .170 .159 -.185 

25 Employment Benefits  .109 -.084 .109 .158 .125 -.336 -.076 -.056 .173 .087 -.666 

26 No of People Employed by the Dam .400 .153 -.249 -.137 -.155 -.225 -.382 .015 .338 .128 -.239 

27 Benefits from Available Infrastructures -.139 .121 -.027 *.703 -.222 -.049 .281 .165 -.131 -.052 -.148 

28 Trade Benefits from the Dam -.053 -.064 .231 -.073 .104 .120 .029 *.834 -.066 .237 -.159 

29 No of Industries Attracted by  Dam -.210 -.063 -.086 -.296 -.147 .135 -.014 .011 -.657 .148 .225 

30 Who Owns Land -.081 -.031 .065 *.808 .300 .169 -.008 .001 .116 -.009 .040 

31 Encroachment of Dam on Artifacts. .687 .256 .103 .311 .212 .129 .158 .199 -.021 .034 -.015 

32 Impact of Project on Culture .298 -.024 .028 .143 .100 .162 *.842 .069 .144 .074 -.056 

33 Impact of Project on Women Empowerment .255 .125 .066 .043 *.837 .026 .144 .098 .025 .175 -.179 

34 Specific Contribution on Empowerment .285 -.093 -.086 .306 .067 -.157 .333 .590 .092 .121 .087 

35 Impact of Dam on Electricity .154 -.049 *.712 -.011 -.021 -.098 .028 .565 .014 -.128 -.046 

36 Impact of Dam on Water .374 .343 .612 .142 .175 -.253 -.001 -.069 -.125 .084 -.143 

37 Impact of Dam on Schools .644 .324 .316 .292 -.025 -.082 -.037 .181 .078 .226 -.113 

38 Impact of Dam on Hospitals .426 .516 .456 .191 .179 -.147 .083 -.169 -.124 -.038 -.320 

39 Impact of Dam Road Network .157 *.956 -.002 .021 .015 -.080 -.011 -.085 .040 -.020 .056 

40 Impact of Dam on Development Projects .157 *.956 -.002 .021 .015 -.080 -.011 -.085 .040 -.020 .056 

 Eigen value 8.97 3.14 3.13 2.96 2.46 2.43 2.30 2.21 2.05 1.68 1.56 

 Percentage variance 22.4 7.86 7.83 7.41 6.16 6.08 5.75 5.52 5.01 4.21 3.90 

 Cumulative percentage 22.4 30.3 38.1 45.3 51.7 57.8 63.5 69.0 74.0 78.2 82.1 

*= components with greater than 0.70 loadings and selected for the explanation 

Source: Authors Estimation (2011) 
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Table 4.8: Selected component with more than 70% loading on variables (Shiroro &Environment) 

 

  

Component 

1 2 3 4 5 6 7 8 9 

1. Religion 

 

2. Residential 

status 

 

3. Effects of 

movement 

 

4. Landlordship 

 

5. Preference of 

new residence 

 

6. Seasonality of 

job 

 

7. Job security 

 

8. Permanency of 

impact 

9. Impact of 

dam on 

hospitals 

 

10. Impact of 

dam on 

developmental 

projects 

11. Period of 

engagement 

 

12. Impact of 

dam on 

electricity 

13. Benefits 

from available 

infrastructures 

 

14. Who owns 

the land 

15. Access to 

the land and 

water 

 

16. Impact of 

project on 

women 

empowerment 

17. Income 

 

18. Family 

size 

19. Impact of 

project on 

culture 

20. Trade 

benefits from 

the dam 

21. Duration 

of residency 
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Component I:  It has the highest contribution to the explanation with a contribution of 22.4%. It 

also has the highest number of variables loaded on it (9 variables), namely: residential status of 

inhabitants, effects of resettlement, land ownership, preference of residents and seasonality of job. 

Others are: impact of dam on job security, impact of dam on job seasonality, permanency of the 

impacts of resettlement and encroachment on artifacts sites. The component defining variable is 

religion of respondents. 

Component II has two significantly loaded variables. These are impact of dam on road network 

and impact of dam on developmental projects. This component is tagged rural development index. 

It has a contribution of 7.86% to the variance. 

Component III: This component has a contribution of 7.83% to the variance. It is significantly 

loaded on period of job engagement, benefit of dam to the community and impact of dam on 

electricity.  Period of job engagement is the component defining variable. 

Component IV:  This component has a contribution 7.41% to the variance in the explanation. 

This component has high loading on benefits from available infrastructures and landownership.  

The component defining variable is landownership. 

Component V: This component is strongly loaded on impact of project on women empowerment 

and access to land and water.  This component has a contribution of 6.16%.  

Component VI: It has a contribution of 6.08% to the total explanation. It has 2 significantly 

loaded variables on income and family size.  The factor defining component is family size. 

Component VII: This component has a significant loading on only one variable. This variable is 

tagged impact of project on culture.  It has a contribution of 5.75%. 

Component VIII: It has also significant loading on trade benefit of the dam. It has a contribution 

of 5.52% 

Component IX: this component has a significant loading one component which is duration of 

residence. It has a contribution of 5.01%. 

Component X: This component has the highest significant loadings of 0.637 in extent of access to 

land and water resources.  It has a contribution of 4.21%. 

Component XI:  Employment benefit remains the only significant loaded variable with  loading 

of 0.666. It has the least contribution of 3.90%                                          

The above showed that there are several underlying variables of environmental impacts around the 

Shiroro projects. These are: religion, component of development, period of job engagement, land 
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ownership, women employment, family size and culture. Others are:  direct of benefits, duration of 

residence, degree of access to resources and employment benefit.  All these components offered 

82.1% explanation to the variance in the explanation.   

 

4.5.3 Implication of Results 

a. Religion 

Majority of the respondents in Shiroro are Gwagi and are Muslims.There are however other 

religions among the residents who are migrant workers at the Shiroro dam.  

b. Resettlement 

At the Shiroro, government resettlement efforts were based on financial compensation alone and 

did not include any housing project as is the usual pattern. More importantly, the issue of 

resettlement was abused to the extent that many of the victims were given bags of fertilizers alone. 

In some instances developmental projects such as water schemes were manipulated.  In many 

localities the people were left in the endemic flood plain and many died eventually.  

c. Developmental Projects 

The project has however impacted positively on road development, particularly road network as 

many communities that were hitherto not accessible previously are now accessible by road.  The 

headquarters of Shiroro now has a paved road and this has facilitated some movement of goods 

and services in the region.  In the same vein, it has also impacted positively on some other 

developmental projects.  

d. Employment 

The dam project has also made employment seasonal.  During the flood season, the people are idle 

as it becomes difficult to do farming while fishing becomes rather difficult in view of the velocity 

of flow along the river channel.   

e. Land Ownership 

The dam project has also affected land ownership.   Prior to the construction of the dam, land 

belonged to the King, but with the project, land is now been sold. Generally, land is now scarce 

and resettled individuals now lease their land. This has led to communal clashes that have claimed 
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lives. Indeed, in other areas people have a traditional understanding about land. This arrangement 

is normally done by the traditional ruler of Shiroro and supervised by the Emir of Minna.  The 

respondents are of the opinion that they have very fair access to these resources.  

f. Culture 

The culture of the people is also affected by the dam, as many of the historical artifacts, and 

cultural fairs are no more in existence.  Many festivals have been cancelled, and destroyed many of 

the shrines have now been permanently impounded. Also, several artifacts and burial sites are now 

permanently covered.   A case in point is Galadima Kogo where as many as 15 traditional festivals 

have been cancelled.  Furthermore, the Gwagi women of Shiroro that were previously known to 

live in seclusion have been forced to come out openly to now seek for paid employment as they 

now have to support the family.  This is the case in Shiroro village and its immediate 

neighborhood. The size of the family is also been affected by the project.  

g. Markets 

According to respondents some of their markets are now expanded, and   destination of traders are 

now widened as many traders now come from different parts of the country to trade in Shiroro 

market. Hence there is impact of commerce. This has therefore improved the scope and variety of 

goods being traded.  The expanded trade has allowed them to have access to goods from various 

places. Traders from different areas besiege the Shiroro market regularly with various goods.  

h. Industry 

There are no industries in the area. The reason for this may not be unconnected to the fact that 

Shiroro has no infrastructural facilities. For example, up to the time of the field work for this 

project there was no presence of a single bank in Shiroro.  

i. Fishing 

The project has also provided assess to fishing water as the pond or reservoir has made more water 

available for fishing.   The surface area of the dam is now wider, thereby making fishing 

worthwhile; although, fishermen are prohibited from fishing inside the bay of the reservoir   for 

safety and security reasons.  Also water is now available in the dry season due to impoundment of 

water.   
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j. Employment 

Finally, some trickles of employment were also made by PHCN, although employment 

opportunities are made at the lowest level, as some of the indigenes are now cleaners and guards in 

PHCN. The issue of employment has consistently generated a lot of problems between the 

indigenes, leading to protests in some cases. The PHCN authority has always explained that the 

indigenes lack the requisite education and professional qualification to make them employable in 

the administrative and technical sections of the establishment. 

4.5.4 Regression Analysis   

The results of the principal factor analyses were used as input into a multiple regression model. 

The result of the multiple regression analysis showing relationships between socio economic 

environmental impact assessment components and the hydropower projects in Shiroro is presented 

in Table 4.9. This clearly shows that all the rotated components scores together make a 

contribution of 81.2%   to the variance in the explanation.  The 11 variables used to fit the 

regression equation offered 92.8 % explanation of the variance 

Table 4.9: Multiple Regression Analysis Predicting the Impact of Dam on Shiroro and Host 

Communities 

Coefficients % 

Variance 

Explained 

 Unstandardized 

Coefficients 

Standardized 

Coefficients 

T Sig. β Std. Error Beta 

 (Constant) .977 .092  10.637 .000  

 

 

 

 

 

92.8 

x1 1. Effect of Resettlement on 

Landownership 
1.635 .093 .846 17.601 .000 

x2 2. Road Network -.114 .093 -.059 -1.231 .228 

x3 3. Job Seasonality Due to Dam -.186 .093 -.096 -1.997 .055 

x4 4. Specific Benefits of Dam -.131 .093 -.068 -1.412 .168 

x5 5. Access to Land and Water .597 .093 .309 6.425 .000 

x6 6. Family Size .544 .093 .282 5.858 .000 

x7 7. Impact on Culture .168 .093 .087 1.806 .081 

x8 8. Trade Benefits of Dam .022 .093 .011 .232 .818 

x9 9. Industries Attracted Due to the 

Project 
.166 .093 .086 1.789 .083 

x10 10.Access to Resources .147 .093 .076 1.581 .124 

x11 11. Employment Benefits -.016 .093 -.008 -.174 .863 

Source: Authors’ Estimation (2010) 
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The impact of the dam project on Shiroro can be predicted by eqn.4. 2 

Ŷ = 𝟎. 𝟗𝟕𝟕 + 𝟏. 𝟔𝟑𝟓𝒙𝟏 − 𝟎. 𝟏𝟏𝟒𝒙𝟐 − 𝟎. 𝟏𝟖𝟔𝒙𝟑 − 𝟎. 𝟏𝟑𝟏𝒙𝟒 + 𝟎. 𝟓𝟗𝟕𝒙𝟓 + 𝟎. 𝟓𝟒𝟒𝒙𝟔 + 𝟎. 𝟏𝟔𝟖𝒙𝟕

+ 𝟎. 𝟎𝟐𝟐𝒙𝟖 + 𝟎. 𝟏𝟔𝟔𝒙𝟗 + 𝟎. 𝟏𝟒𝟕𝒙𝟏𝟎 − 𝟎. 𝟎𝟏𝟔𝒙𝟏𝟏 

          𝑒𝑞𝑛 4.2 

𝑹𝟐 = 𝟗𝟐. 𝟖%; 𝑺𝑬 = 𝟎. 𝟎𝟗𝟑 

where x1, x2, …, x11 are as defined in Table 4.9 above 

Further analysis using stepwise regression showed that the socio-economic impact of the Shiroro 

dam project on the immediate enviroment can be viewed in respect of only 3 components.  These 

components are: road network (production infrastructure), family size and impact on culture.They 

jointly contributed 89.0% to explain the variance.  The importance of these components cannot be 

over flogged.  For example, the improvement in road network appears to be the only positive 

impact of the project. Despite this, it has as much as 71.6% on explanation of the variance. The 

impact of road on socio-economic activities have brought about improved diffusion of innovation 

and use of modern conveniences of life; improvement in commerce and social interaction and a 

changing family size among the people as smaller family size is now noticed. Smaller family size 

is encouraged because of increasing poverty occasioned by economic deprivation and 

infrastructural decay, and changing culture orientation, occasioned by the influence of western 

civilization, etc, attributed to the coming of the project.  

The impact of the dam on culture is also an issue as most of the cultural festivals have been 

stopped.  For example in Zumba, Muwo and Shiroro, the worship of Abwagyi deity has been 

stopped.  Abwagyi dance festival and fishing regatta in Galadima Kogo have been stopped. In 

Guni about 20 traditional festivals were stopped, prominent among them are: Zakwolotu, 

Abwagyi, Amumu, etc. Part of the reasons is that the herbs meant for the festivals are no more 

available as the sites from where the plants could be obtained have been completely submerged in 

water.  Artifacts have been lost and some traditional religion could not be practiced.  This would 

have affected the social lives of the Gwagi as many young children particularly those born after the 

projects would have little or no idea about the holistic culture of their people.  

The pattern of association can be explained by equation4.3 and Table 4.10 below. 

Ŷ = 𝟎. 𝟗𝟕𝟕 + 𝟏. 𝟔𝟑𝟓𝒙𝟐 + 𝟎. 𝟓𝟗𝟕𝒇𝒙𝟔 + 𝟎. 𝟓𝟒𝟒𝒙𝟕  𝑒𝑞𝑛 4.3  

𝑹𝟐 = 𝟖𝟗. 𝟎%; 𝑺𝑬 = 𝟎. 𝟏𝟎𝟑 

where x2, x6 and x7 are the same as in equation4.2above 
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Table 4.10: Stepwise Multiple Regression Predicting the Impact of Shiroro Dam 

Coefficients  % 

C.V  

Explained 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

% 

Variance  

Explained 

β Std. Error Beta    

 

 

71.6 

 

9.5 

 

8.0 

 

 

89.0 
(Constant) .977 .101  9.63 .000 

1. Road Network 1.635 .103 .846 15.94 .000 

2.Family Size .597 .103 .309 5.82 .000 

3. Impact on Culture 
.544 .103 .282 5.31 .000 

Source: Authors’ Regression Exercise (2011) 

 

From the Table 4.10above it can be concluded that though the Shiroro dam project has little 

positive impact on the socio-economic environment. One would have expected that the dam would 

impact more positively on the socio-economic life of the people around it but rather the influence 

of the dam is very little on the host communities. More importantly is the fact that the project has 

no effect on electricity and other strategic production infrastructure in the community.  This 

suggests that government needs to assist the host communities to benefit more from the 

development of the natural resources of the area. 

 

4.6 JEBBA HYDROELECTRIC POWER DAM IMPACT ASSESSMENT 

4.6.1 Primary Characteristics of Respondents in Jebba 

Table 4.11 depicts the characteristics of respondents in the study area. 50 % of the respondents 

were between 25 and 35 years of age. This shows that most of the respondents were youths. Also, 

unlike what obtains in other projects sites, the Jebba area had a large number of civil servants as 

respondents (50%). This clearly shows that the Jebba community has many civil servants. The 

pattern of educational background of respondents shows an even distribution across types. Income 

distribution also took the same dimension. The average family size in the Jebba project seems to 

be lower compared to other projects.  For example, about 50% of the respondents have a size of 

less than 5 people, which falls within national household size (see NBS Statistical Bulletin, 2008).   
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Table 4.11: Primary Characteristics of Respondents in Jebba 

S/N Variable Option Percentage Total (%) 

1 Age Less Than 15 Years 0  

 

 

100 

2 25-35 Years 50 

3 36-45years 25 

4 Greater Than 45years 25 

5 Occupation Farming 25  

 

 

100 

6 Fishing 25 

7 Business/ Trading 0 

8 Civil Servant  50 

9 Religion Islam 78  

 

100 
10 Christianity 22 

11 Others 0 

12 Education Primary 25  

 

 

100 

13 Secondary 35 

14 Tertiary 15 

15 Arabic 25 

16 Income Less Than 7,500 25  

 

 

100 

17 7,500-15,000 30 

18 16,000-20,000 25 

19 Greater Than 20,000 20 

20 Family Size Less Than 5 People 50  

 

 

100 

21 5-10 People 25 

22 11-15 People  25 

23 Greater Than 15 People 0 

24 Effects of Dam on 

Fishing 

Improved Fishing 25  

 

100 
25 Reduced Fishing 50 

26 Cannot Say  25 

27 Benefits of Dam to 

Community 

Dam Has Generated 

Employment 

25  

 

 

 

 

100 

28 Dam  Has Attracted Social 

Infrastructures 

25 

29 Dam  Has Improved Security 0 

30 Dam  Has Improved 

Transportation 

50 

   Source: Authors’ Field Survey (2010) 

 

 

 

4.6.2  The Principal Component Analysis. 

The results of the principal component analysis presented in Tables 4.12 and 4.13 showed that 

there are 9 components that are significant on the impact studies in Jebba area. These components 

have 90% contribution to the variance. 
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Table 4.12:  Environmental Impacts Assessment Components for Jebba 

Rotated Component Matrix 

 Component 

 1 2 3 4 5 6 7 8 9 

1. Age  -.158 .472 .064 .296 .274 .189 -.493 -.465 -.106 

2. Occupation .094 *.866 -.056 -.176 -.127 .089 .059 .150 .015 

3. Income .145 -.163 -.192 -.070 *.897 .096 -.034 .071 -.028 

4. Religion .293 .225 -.345 .149 .282 -.189 .323 .456 .408 

5. Residential Status *.904 .104 .239 -.160 .157 -.083 .151 .118 .130 

6. Marital Status .165 -.163 -.073 *.802 .323 -.124 -.029 .053 .310 

7. Family Size *.701 -.195 -.168 .232 .218 .024 -.509 -.068 .080 

8. Education .064 -.198 -.274 -.099 .467 .021 -.080 *.70 .298 

9. Resettlement on and Economic Life -.184 -.015 -.097 -.043 .255 -.188 .001 -.133 *.836 

10.Ressetelment and Landownership *.804 .400 .247 .151 .089 .026 -.076 .000 -.071 

11. Preference for Previous Settlement *.876 .190 -.285 .163 .098 -.036 -.199 .001 .150 

12. Reasons for Previous Settlement -.096 -.278 -.086 .409 .298 .050 .164 .595 .429 

13. Access to Land & Water .260 -.118 -.123 .026 *.896 -.063 -.081 .045 -.021 

14. Safety of New Location -.156 .153 *.832 .072 -.046 -.010 -.064 .096 .141 

15. Environments of the New Locations .346 .030 *.821 .089 -.189 .268 -.191 .075 .048 

16. Access to Land And Water .005 -.175 .579 .496 -.126 -.171 .516 .116 -.210 

17. Adequacy of  Access  .149 *.887 -.072 .190 -.058 .070 -.195 -.188 .093 

18. Seasonality of Employment .105 *.709 -.130 .518 -.121 .144 .124 -.192 .256 

19. Season of Engagement .139 .300 -.324 .226 -.123 .107 *.70 .200 -.184 

20. Impact of Dam on Job Seasonality .577 .526 .492 -.178 -.194 .232 .038 .003 .066 

21. Impact of Dam on Fish Catch -.293 .188 -.005 .206 .006 *.772 .327 -.019 .199 

22. Permanency of Dam Effect *.727 .285 -.250 .214 -.387 -.015 -.096 -.093 -.232 

23. Direct Benefits of Dam .123 *.735 .346 -.136 -.138 -.108 .236 .008 -.232 

24. Impact of Dam on Employment -.308 .320 .104 -.125 .296 *.792 -.043 -.162 -.090 

25. No. Employed in PHCN .124 *.941 .049 -.060 -.044 .207 .049 .083 .091 

26. Impact of Dam on Social Infrastructures -.095 -.130 -.259 .056 .045 .021 -.104 -.806 .101 

27. Impact of Dam on Trade Attraction -.147 -.171 -.231 -.110 -.257 .136 .181 .067 -.631 

28. Impact of Dam on Industries -.201 .263 .195 *.830 -.101 .197 -.131 -.094 .246 

29. Dam Attraction on Industries -.289 -.064 -.144 -.401 -.136 -.427 -.162 -.288 .026 

30.  Land Ownership -.079 -.091 -.020 *.925 -.213 -.122 .126 -.021 -.208 

31. Impact of Dam on culture .627 -.161 .218 .026 .250 .155 .407 .117 .125 

32. Direction of Impact on Culture .258 .035 .095 -.157 -.193 *.881 -.229 .018 .002 

33. Impact of Project on Woman Empowerment .283 .065 *.862 .106 -.157 .243 -.160 .074 .058 

34. Impact of Dam Electricity .229 -.073 *.768 -.151 .040 -.186 .330 -.151 .045 

35. Impact on Water Supply .643 -.242 .604 -.176 -.214 .101 .002 -.080 -.004 

36. Impacts of Dam on Schools *.904 .104 .239 -.160 .157 -.083 .151 .118 .130 

37. Impacts of Dam on Hospitals *.904 .104 .239 -.160 .157 -.083 .151 .118 .130 

Eigen Value 7.07 5.05 4.81 3.73 3.09 2.80 2.25 2.22 2.21 

% Variance Explained 19.1 13.6 13.0 10.1 8.35 7.57 6.07 6.01 5.96 

% Cumulative Variance Explained 19.1 32.8 45.8 55.9 64.2 71.7 78.0 84.0 90.0 

*= components with greater than 0.70 loadings and selected for the explanation 

Source Authors’ Estimation (2010) 
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Table 4.13: Selected Component with more than 70% loading on variables (Jebba &Environment) 

 

  

Component 

1 2 3 4 5 6 7 8 9 

1. Residential 

status 

 

2. Family size 

 

3. Landlordship 

 

4. Preference 

forprevious 

settlement 

 

5. Permanency 

of impact 

 

6. Impacts of 

dam  on schools 

 

7. Impacts of 

dam  on 

hospitals 

8. Occupation 

 

 

9. Adequacy of 

access 

 

10. Seasonality 

of job 

 

11. Direct 

benefits of dam 

 

12. Number 

employed in 

PHCN 

13. Safety of 

new location 

 

14.  New 

location‟s 

environment 

 

15. Impact on 

women 

empowerment 

 

16. Impact on 

electricity 

17. Marital 

status 

 

18. Impact on 

industries 

 

19. Land 

ownership 

20. Income 

 

21. Access to 

land & water 

22. Impact on 

fish catch 

 

23. Impact on 

employment 

 

24. Impact on 

culture 

25. Season of 

engagement 

26. Education 27. Resettlement 

and economic 

life 
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Component I: There are six variables that are significantly loaded on this component. These are: 

residential status, family size, land ownership, preference for previous settlement, impacts of dams 

on schools, and impacts of dams on hospitals. This component has its highest loading on two 

variables which are impacts on schools and hospitals. This is expected in view of the fact that the 

area is in the downstream area of Kainji and therefore also benefited from the resettlement scheme 

of government. For example in New Anfani a resettled community; a school and a clinic can be 

found.  The same situation was found in Gbajibo.  Hence component I has 19.1% contribution to 

the explanation of variance. 

Component II has high loadings on five variables namely: occupation, adequacy of access to 

resources, seasonality of employment and the number of people employed by PHCN. This is the 

direct benefit of the dams.  The component defining variables is seasonality of employment, this 

has a loading of 0.709 compared to the 0.886; 0.887;  0.735 and 0.941 for the other four variables. 

Many of the respondents are jobless throughout the flood season as the water will be too turbulent 

for fishing and flood would have inundated the farmlands. This is the case in Gbajibo. This 

component has a combination of 13.6%. 

Component III is significantly loaded on three variables, namely: environment of the new 

resettled location, women empowerment, and impact on electricity. It has a contribution of 13.0% 

to the variance. The component defining variable is women empowerment. In new Anfani 

respondents are of the view that their relocation has improved women empowerment in respect of 

employment opportunities, skill acquisition and political emancipation. 

Component IV has a contribution of 10.1% to the variance. It has high loadings on marital status 

and on impact of dam on industries. The component defining variable is impact of dam on 

industries. The dam has not attracted any industries. 

Component V is significantly loaded on income and access to land. The factor defining variable is 

access to land. It has made 8.35% contribution to the variance.  Poor access to land, particularly 

fertile land is a serious issue in Jebba area, as many resettled communities have no access to land. 

This has led to conflicts and poverty due to under employment and unemployment. 

Component VI is loaded on two variables which are impact of dam on fishing and impact of dam 

on culture. The impact of project on culture is the factor defining component.  The dam project has 

led to encroachment on shrines and burial sites and stopping of certain festivals.   This component 

has 8.35% contribution. 
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Component VII is loaded on seasonality of job engagement and accounted for only 7.57% 

contribution.  In every part of the Jebba project, many of the people in the communities are only 

engaged when there is no flood.  During the flood season the water will be rather turbulent to make 

fishing possible. However in the dry season fishing is done on large scale. In spite of the large 

volume of water, irrigation agriculture is yet to be in practice.  There is complete absence of public 

water supply in and around Jebba, thus exposing the residents to the dangers of water borne 

diseases since they are forced to obtain water supply directly from the river and other unsafe 

sources. 

Component VIII is also significantly loaded on impact of dam on education. It has 6.07% 

explanation.  In every part of Jebba and other host communities both primary and secondary 

schools were found. However, all the schools were provided by the local and state governments as 

it were.  There is a PHCN staff school located at the PHCN housing estate, with very limited 

access to the general public , because of its distance (5km) from the host communities. 

Component IX is highly loaded on impact of resettlement on economic life. Tales of woes 

accompanied resettlement program for the communities. For example, it was reported that in New 

Shagunnu, farm lands, fishing ponds, markets, and communication lines were destroyed by flood.  

There was no financial compensation paid to the affected people, but rather fertilizers were 

distributed as if all the affected people were farmers. In Gbajibo, the old site of the community was 

acclaimed to be fertile lowland but people were moved to a less fertile upland location.  

 

4.6.3 Multiple Regression Analysis 

 The result of the multiple regression analysis is presented in Table 4.14 and equation 4.4 

The results showed that all the nine components are relevant to the explanation and they together 

produced 91% explanation to the variance. This association can be described by equation 4.4.  This 

equation has a low standard error. 

 

Ŷ = 𝟏. 𝟔𝟑𝟐 + 𝟏. 𝟖𝟎𝟐𝒙𝟏+ . 𝟖𝟗𝟕𝒙𝟐 + 𝟎. 𝟓𝟓𝟑𝒙𝟑 + 𝟎. 𝟑𝟑𝟖𝒙𝟒 + 𝟎. 𝟏𝟗𝟗𝒙𝟓 + 𝟎. 𝟎𝟓𝟖𝒙𝟔 − 𝟎. 𝟏𝟕𝟎𝒙𝟕

+ 𝟎. 𝟎𝟎𝟏𝒙𝟖 − 𝟎. 𝟏𝟔𝟎𝒙𝟗 

        𝑒𝑞𝑛 4.4 

𝑹𝟐 = 𝟗𝟏. 𝟎;  𝑺𝑬 = 𝟎. 𝟖𝟗 
 

Where x1, x2, …, x9 are as defined in Table 4.13 
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In a further analysis, the result of the stepwise regression showed that only three components are 

important. These are seasonality of job with as much as 64.7%, women empowerment has 16.0% 

and industrial attraction has contribution of 6.10% to the variance as shown in Table 4.15.   

The regression equation to predict the socio-economic impact is equation 4.5 shown below: 

 

Ŷ = 𝟏. 𝟔𝟑𝟐 + 𝟏. 𝟖𝟎𝟐𝒙𝟐 + 𝟎. 𝟖𝟗𝟕𝒙𝟑 + 𝟎. 𝟓𝟓𝟑𝒙𝟒    𝑒𝑞𝑛 4.5 

𝑹𝟐 = 𝟖𝟔. 𝟔%; 𝑺𝑬 = 𝟎. 𝟎𝟏𝟗 

Where x2, x3 and x4 are the same as in equation 4.4 

The above equation shows that Jebba dam has a minor positive impact on the people.   

Table 4.14: Multiple Regression Model Predicting the Impact of Jebba Hydroelectric Dam 

on Socio Economic life 

Coefficients % Variance  

Explained 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

T Sig.  β Std. Error Beta 

 (Constant) 1.632 .218  7.473 .000  

 

 

 

91.0 

Social Infrastructures (x1) 1.802 .224 .804 8.036 .000 

Seasonality of Employment (x2) .897 .224 .400 3.999 .003 

Women Empowerment (x3) .553 .224 .247 2.467 .036 

Impact of Dam on Industries (x4) .338 .224 .151 1.506 .166 

Income (x5) .199 .224 .089 .885 .399 

Impact of Project on Culture (x6) .058 .224 .026 .259 .801 

Employment Seasonality (x7) -.170 .224 -.076 -.756 .469 

Impact of Dam on Education (x8) .001 .224 .000 .004 .997 

mpact of Project on Economic Life (x9) -.160 .224 -.071 -.713 .494 

Source: Authors’ Estimation (2010). 

 

Table 4.15: Stepwise Regression for Predicting the Impact of Jebba Dam  

Model Coefficient 
Sum of 

Squares 
df 

Mean 

Square 
Error 

% Explanation % Cumulative 

Explanation 

 (Constant) 1.632 .205  7.968 .000   

 

86.8 
Seasonality of Employment(x2) 1.802 .210 .804 8.567 .000 64.7 

Women Empowerment(x3) .897 .210 .400 4.263 .001 16.0 

Impact of Dam on Industries(x4) .553 .210 .247 2.630 .019 6.10 

Source: Authors’ Estimation (2010) 
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4.6.4 Implication of Results 

a. Seasonality of job 

Most dwellers of the study area are employed seasonally. In Jebba, two flood seasons are 

experienced. The first is in July/ August while the second in January/December. The July/August 

flood is the worst as the excess water is released from the dam. This usually leads to increased 

turbulence of the river and fishing will be more difficult to carry out. In the same vein, farmland 

will also be inundated at the same period.  

b. Women Empowerment 

Women are now empowered as they now seek paid employment and learn various trades. This is 

contrary to what used to be case in the host communities prior to the construction of the dam. The 

dam has not attracted any industries.  This is largely due to the poor state of infrastructural 

development in the Jebba area. Facilities such as electricity, water supply, and roads are not 

available and sometimes in poor conditions.  

Apart from women empowerment; it has created the problem of job seasonality while no industry 

has been attracted to the area.  This situation should be remedied as the host community is not yet 

benefiting meaningfully from the project since the construction and commencement of power 

generation.  There is also no convincing evidence that the existing industry (Jebba Paper Mill) 

have benefited from electricity being generated.   

 

4.7 OTHER LOCATIONS DOWNSTREAM OF THE DAMS (LAFIAJI & PATIGI AXIS)  

4.7.1 Primary characteristics of respondents in Lafiagi 

 The Lafiagi area of Kwara state represents the downstream area of the dams. Hence, when excess 

water is released from the hydro plants (Jebba, Shiroro and Kainji) large expanse of land is often 

inundated. The Lafiagi area is low lying where elevation is about 100 to 200m above sea 

level.Besides,the Lafiagi area has wide and extensive flood plains, extending inland to about 12km 

in some locations. The flood plains have several swamps and ponds. Therefore at the release of 

excess water from the dams, a large expanse of land is covered, claiming lives and property.  The 

impacts at this point are generally worse than in other locations. This is principally because the 

confluence of river Niger and Kaduna is very close to the axis. The primary attributes of 

respondents are presented in Table 4.16 
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 Table 4.16: The Primary Attributes of respondents (Lafiagi) 

S/N Variable Options Percentage Total  

1 Age of Respondents   Less Than 15 Years 0  

 

 

100 

2  25-35 0 

3  36-45years 35 

4  Greater Than 45years.  65 

5 Occupation Farming  

80 

 

 

 

100 

6 Fishing 

7 Business / Trading 10 

8 Civil Servant 10 

9 Religion Islam 100  

 

100 
10 Christianity 0 

11 Others Specify 0 

12 Monthly Income Less Than 7,500 25  

 

 

100 

13 7,500-15,000 30 

14 16,000-20,000 25 

15 Greater Than 20,000 20 

16 Family Size Less Than 5 0  

 

 

100 

17 6-10 People 0 

18 11-15 People 20 

19 Greater Than 15 People 80 

20 Education  Primary 0  

 

 

100 

21 Secondary 10 

22 Tertiary 10 

23 Arabic 80 

24 Dam and Fish Catch Dam Improved Fish Catch 10  

 

100 
25 Dam Reduced Fish Catch 90 

26 Cannot Say 0 

27 Benefit of Dam on 

Community 

 Employment benefits to the Community 0  

 

 

 

100 

28 Dam Has Attracted Social Infrastructure 0 

29 Dam Improved Security of Life  And 

Property 

0 

30 Projects  Improved Transportation 100 

Source: Field Survey (2010) 

 

According to Table 4.16, about 35 % of the respondents were between the ages of 36 to 45 and 

about 65% were more than 45years old. This shows that the relatively elderly people were selected 

in this study. This was deliberate as it afforded the researchers the opportunity to interact with 

people that possibly witnessed events in the community since the construction of at least two of the 

dams (Shiroro and Jebba) and hence could give a detail and historical account of the enormity of 

the problems faced since the commencement of operation of the dams.  The result in Table 4.16 

also showed that the two major occupations in communities are farming and fishing (80% of the 

respondents).  In most cases the farmers also double as fishermen. This is because the two 

occupations are traditional occupations. Besides, the problem of dam impoundment coupled with 

the issue of climate change has led to irregulaties in rainfall pattern, with occasional floods and 

droughts spells; thus these two occupations are used to augment each other.  Hence, as a way of 
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improving their income and livelihood, the fisherman now augments his income with farming 

while farmers now also do some fishing. The remaining respondents were traders and businessmen 

(10%), and civil servants (10%).  

Majority of respondents were Muslims; this was expected because Islam is a dominant religion 

among the Nupes. The Lafiagi area generally have large family sizes with most of the households 

(80%) having above 15 people in the household. This was to be expected in a traditional setting of 

the study and a dominantly Muslim area where polygamy is allowed. In addition, communalism is 

still the order of the day and therefore extended family is still encouraged.   The monthly income 

of respondents widely differed from place to place. For example, according to Table 4.16 majority 

of the respondents had income between N16,000 to N30,000. This showed that most of the 

respondents were earning above the federal government minimum wage bench mark. This may 

have accounted for the large household size, which appeared to be above the national or state 

average.  In the same vein, many of the respondents have Arabic education. This is expected in a 

dominantly Islamic region, and the fact that most villages do not have public schools.  The 

available schools were found to be dilapidated and were mostly primary schools and some junior 

secondary schools. Hence, Arabic education remains the option for most indigenes in the various 

communities. 

Finally, majority of the respondents (90%) were of the opinion that the dams had caused a 

reduction in fish catch. This is because   the dam has blocked the passage of certain fishes to the 

downstream areas. In addition, the penstock and other structures at the dams rake will also screen 

out the very big fishes and other aquatics species that would have fetched the fisher men more 

money. The community believed that the project has improved transportation to some extent. This 

is expected as water transportation is now popular and the project has opened up their communities 

which were hitherto secluded. Roads network are now built and migrants from various destinations 

are now living in the area.  
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4.7.2  The Principal Component Analysis 

Theresults of the principal component analysis conducted are presented in Tables 4.17 and 4.18.  

The 37 variables were reduced to 10 orthogonal variables; all the10 components contributed 84.4% 

to the variance. The variables, their Eigen values, individual and their cumulative contributions are 

presented in Table 4.17. 

             Table 4.17: Environmental Impacts Assessment Components in Lafiagi 

Rotated Component Matrix 

Component 

SN Variable 1 2 3 4 5 6 7 8 9 10 

1 Age -.225 -.320 -.037 .095 -.042 *.725 -.010 -.043 -.020 .142 

2 Occupation .706 .511 -.193 .119 .143 -.036 .099 .208 -.087 .047 

3 Income .184 .319 -.097 .082 -.101 -.061 .207 .261 -.138 .644 

4 Religion *.905 -.121 .176 .105 .184 -.108 .189 .136 .022 -.071 

5 Status of Residence *.906 -.021 .161 .119 -.092 -.141 .193 -.045 .090 .097 

6 Tribe *.905 -.121 .176 .105 .184 -.108 .189 .136 .022 -.071 

7 Marital status -.162 -.162 -.040 -.924 -.059 -.092 -.040 -.008 -.016 -.061 

8 Family -.048 *.874 .308 .107 -.082 -.015 -.103 .071 -.133 .089 

9 Education -.158 -.032 -.024 .018 -.056 .281 -.182 -.127 -.031 .655 

10 Access to water and land -.102 -.110 -.009 .077 .531 .468 -.118 .331 -.289 -.120 

11 Adequacy of access *.726 .280 .188 .177 -.182 -.016 -.407 .042 .013 -.062 

12 Degree of engagement *.755 -.164 -.208 .034 -.162 .056 -.410 .036 .112 .000 

13 Period of engagement .631 -.082 -.123 .048 .315 -.123 .383 .388 .120 .112 

14 

Impact of dam on job 

seasonality 
.352 .109 -.059 .116 .075 .007 .125 *.838 .202 .062 

15 Impact of dam on fishing *.841 -.098 .201 .098 .247 -.106 .259 .013 -.208 -.036 

16 Permanency of effect -.142 *.943 -.042 .121 .081 -.029 -.084 -.006 .086 .088 

17 

Community benefit of 

dam 
*.816 -.151 .203 .090 -.074 -.020 -.238 -.122 .192 -.007 

18 Dam employment benefit -.372 -.352 -.062 .349 -.174 -.546 -.061 -.040 -.048 -.173 

19 No employed by PHCN -.161 -.029 -.033 -.883 -.095 -.112 -.036 -.060 -.002 -.074 

20 

Benefit from available 

social infrastructure 
.163 -.059 -.069 .148 -.114 -.045 *.858 .059 -.107 -.057 

21 Impact of dam on trade -.163 -.005 -.035 -.874 -.037 -.100 -.065 -.033 -.049 .021 

22 

Dam attraction of 

industries 
-.203 -.217 -.032 .239 -.074 .667 .003 .061 .067 .383 

23 Impact of dam on crime -.142 *.899 -.040 .038 .094 -.012 -.089 -.031 .126 .050 

24 Land ownership -.126 .228 -.055 .285 -.110 .579 -.082 -.028 -.076 -.137 

25 

Encroachment on 

historical sites 
.086 *.793 -.084 .021 -.049 -.017 .082 -.038 .026 -.086 

26 Effect of dam culture. .493 .396 -.232 -.244 -.088 .255 .261 .079 .294 -.198 

27 

Effect of dam on women 

empowerment 
-.111 .725 -.058 -.248 -.073 .010 -.130 -.002 -.209 -.230 

28 

Specific effect on women 

empowerment 
-.083 *.880 -.050 .120 .010 -.092 .157 .098 .118 .209 
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29 Impact on electricity .096 .011 .012 .053 *.884 -.065 .087 .029 .239 -.071 

30 Impact  on water supply .138 -.072 *.744 .042 .491 -.039 -.075 .303 -.166 -.075 

31 Impact on housing .146 -.008 *.981 .026 -.060 -.020 -.018 -.052 .002 -.018 

32 Impact on schools *.799 -.171 .239 .089 .333 -.107 .027 .059 .074 -.054 

33 Impact on hospitals .378 .125 -.106 .141 .624 -.078 -.274 -.113 -.048 -.033 

34 Impact on road networks .415 -.002 -.114 .073 .438 -.125 .393 -.509 .211 .122 

35 Impact on irrigation .143 .058 -.050 .066 .139 -.051 -.111 .106 *.896 -.096 

36 Impact on waste disposal .146 -.008 *.981 .026 -.060 -.020 -.018 -.052 .002 -.018 

37 

Impact of development 

project 
.146 -.008 *.981 .026 -.060 -.020 -.018 -.052 .002 -.018 

 Eigen Value 7.75 5.52 4.02 3.03 2.48 2.13 1.98 1.57 1.42 1.33 

 % Variance Explained 20.9 14.9 10.9 8.18 6.71 5.80 5.35 4.25 3.84 3.60 

 
% Cumulative Variance 

Explained 
20.9 35.8 46.7 54.8 61.6 67.4 72.7 76.9 80.8 84.4 

*= components with greater than 0.70 loadings and selected for the explanation 

Source: Authors’ Estimation (2011) 

 

Component I: This component contributed   20.5 % to the variance explanation. It has high 

loadings on occupation, religion, residence, and tribe, access to land and water, degree of 

engagement, impact of dam on fishing, community benefit on dam and impacts of schools. The 

Component has its highest loading on status of residence of respondents. 

Component II: Component II has high loadings on quite a number of variables, namely: family 

size, dam and crime, encroachment of historical sites, women empowerment, and specific impact 

of dam on women. All these variables together contribute 15.0% to the variance. The component 

defining variable is the permanency of the effect of the dam on the people. 

Component III: This component is equally strongly loaded on four factors. This are: impact on 

water supply, impact on housing, waste disposal and developmental projects.  This factor has a 

contribution of 10.9% to the variance in the equation. This component is tagged housing. 

Component IV: This component contributed 8.18% to the variance in the equation. It has the 

strongest loadings on three variables, namely: impact of dam on trade, number of people employed 

by PHCN, and marital status. 

Component V: This variable has the only loading on impact on electricity. It offered 6.71% 

contribution to the variance. 

Component VI: It has high loadings on age, dam attraction on industries. It has contribution of 

5.80 % on the variance in the equation. 

Component VII: It has the strongest loading on benefit from available social infrastructure. 
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Table 4.18: Selected component with more than 70% loading on variables (Lafiagi) 

 

  

Component 

1 2 3 5 6 7 8 9 

1. Religion 

 

2. Residential status 

 

3. Tribe 

 

4. Adequacy of 

access 

 

5. Degree of 

engagement 

 

6. Impact on fishing 

 

7. Community 

benefit 

 

8. Impact on 

schools 

 

9. Family  

 

10. Permanency of 

effect 

 

11. Impact on 

crime 

 

12. Encroachment 

on historical sites 

 

13. Women 

empowerment 

14. Impact on 

water supply 

 

15. Impact on 

housing 

 

16. Impact on 

waste disposal 

 

17. Impact on 

developmental 

project 

 

18. Impact on 

electricity 

19. Age 20. Benefit from 

available social 

infrastructure 

21. Job seasonality  22. Impact on 

irrigation 
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Component VIII: It has only one loading on job seasonality. It has a contribution of 4.25% 

Component IX: Irrigation agriculture has the highest loading on this component. This component 

has made a contribution of 3.84% 

Component X: This component has the highest loading on the level of education of the 

respondents. It has a contribution of 3.60%. 

The Lafiagi area is expected to feel the impact of the downstream effect more seriously than others 

because of its location. According to the above analysis, the underlying components of the impact 

of the dams on the downstream communities of Lafiagi can be summarized as: status of residence, 

permanent effects, lack of housing, marital status, electricity, industrial attractions, infrastructure, 

irrigation and education. 

 

4.7.3 Implications of Results 

a. Status of Residency 

 The result of the investigations showed that, most of the residents were born in the communities, 

and were not resettled, and that no single resettlement project took place in this area, despite there 

location on the endemic flood plain of river Niger. This however has exposed the people to serious 

problem as they have no resources to cope with the situation.  

b. Permanency of effects 

The respondents were of the view that the impact of the dams on them is permanent as there 

appeared to be no hope of any major intervention from the government. In Lafiagi area however, 

the resettlement scheme of Federal Government was delivered to all communities affected. 

Furthermore, it is fair to agree with the communities that the effects of the dams on them are 

permanent as they have been living and coping with the problem for several years and are now 

convinced that the situation will not change in the future. An in-depth assessment of the situation 

on ground has justified this perception of neglect by the people.  

c. Housing 

The effect of dam is also manifest in respect of lack of housing, poor sanitation and waste disposal, 

and lack of developmental projects. The downstream areas of the dams appeared to be one of the 

least developed part of Nigeria, with poor sanitary conditions clearly manifested in the 

communities.  Hence the impact of dams, among other factors is negative on the people.  
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d. Marital Status 

The status of marriage is also seen as a factor. One common feature is early marriage with young 

girls and boys getting married at an earlier stage of their lives. This may be a product of inadequate 

access to education and large rate of poverty within the communities.   

e. Electricity 

The dam has not brought electricity to the people.Many of the villages and communities are not 

connected to the national grid.  Communities that ought to benefit from electricity have been 

excluded from such projects and the only gain they have is to experience spillage of water from 

hydroelectric plants.  

f. Industries and Infrastructure 

The dams have not attracted any industry and despite the agricultural potentials of these 

communities, agro allied industries are not present. The communities do not have any reasonable 

form of functioning infrastructure. This is simply because the available infrastructure are poorly 

constructed to make any impact on the lives of the people. 

g. Seasonality of Employment 

The dams have been found to affect seasonality of employment. This is because the study area is 

located on the Niger valley trough which is generally a flat terrain. Hence, the release of water 

from the dams usually spread over a large portion of lowland area and inundate wide areas of land, 

villages, and farmland. Therefore, farmers are forced to migrate to upland, remaining jobless 

during the flood season. Again, the bank full discharge in the valley of the Niger also inhibits 

fishing at this time.  However, despite the problems, some level of irrigation is done by the local 

farmers in the dry season to grow vegetable for local consumption and to generate income. 

 

4.7.4 Regression Analysis 

The result of the of the multiple regression analysis showed that the ten orthogonal components 

contributed 81.1% to the variance in the explanation.   The result of the multiple regression is 

presented in Table 4.19.  This result has shown that the components of the EIA have a contribution 

of 81.1% to the variance. This relationship is described with equation 4.6 

 

Ŷ = 𝟎. 𝟔𝟐𝟎 − 𝟐. 𝟐𝟎𝟓𝒙𝟏 + 𝟎. 𝟎𝟎𝟔𝒙𝟐 − 𝟎. 𝟎𝟒𝟒𝒙𝟑 − 𝟏. 𝟏𝟎𝟏𝒙𝟒 − 𝟎. 𝟎𝟒𝟕𝒙𝟓 − 𝟎. 𝟏𝟐𝟔𝒙𝟔 − 𝟎. 𝟎𝟖𝟐𝒙𝟕

− 𝟎. 𝟎𝟒𝟏𝒙𝟖 − 𝟎. 𝟎𝟔𝟏𝒙𝟗 + 𝟎. 𝟎𝟐𝟕𝒙𝟏𝟎 

   𝑒𝑞𝑛 4.6 
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𝑹𝟐 = 𝟖𝟏. 𝟏%;  𝑺𝑬 = 𝟎. 𝟔𝟏 

Where x1, x2, …, x10 are as defined in table 4.18 

 

Table 4.19: Multiple Regressions Predicting the Impact of Dam Projects 

Coefficients   

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficient 

Sig. 

 

 

S .E of 

Estimate 

 

 

 

R
2
 β Std. Error Beta T 

 

 

(Constant) .620 .087  7.143 .000  

 

 

 

0.61 

 

 

 

 

81.1% 

Residential Status (x1) -.205 .088 -.163 -2.338 .025 

Permanent Project Side Effects (x2) -.006 .088 -.005 -.065 .948 

Poor Infrastructures (x3) -.044 .088 -.035 -.501 .619 

Marital Status (x4) -1.101 .088 -.874 -12.559 .000 

Electricity (x5) -.047 .088 -.037 -.534 .596 

Attraction of industries (x6) -.126 .088 -.100 -1.437 .159 

No Benefit (x7) -.082 .088 -.065 -.933 .356 

Employment Seasonality (x8) -.041 .088 -.033 -.469 .642 

Irrigation (x9) -.061 .088 -.049 -.701 .487 

Education (x10) .027 .088 .021 .306 .761 

Source: Authors’ Estimation (2011) 

 

In a further analysis using stepwise regression, the study revealed that only two components are 

most significant, namely electricity and permanent project side effects. These two components 

have 76% and 3% explanation respectively making a total contribution of 79% explanation (Table 

4.20).  About 95% of the study area has no electricity and are not connected to national grid. Apart 

from Patigi and Lafiagi; all other communities are not connected to the national grid. Further, the 

respondents were of the opinion that the problems faced due to the release of water have become 

permanent. This is expected because many of the people were actually born into these problems 

and have lived with the problems for several years.  
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Table 4.20: Stepwise Regression Predicting the Impact of Dam Projects on Lowland 

Communities 

Source: Authors’ Estimate (2011). 

 

 

4.8 CONCLUSION 

From the foregoing, the following conclusions are clearly manifest:- 

1.   The impact of the three dams on the communities anddownstream areas is generally 

negative.  

2. The dam operation has disrupted in no small measure the systematic flow of economic 

activities as a result of the un-envisaged discharge of dam water, which often caused the 

river to over flow its banks, leading to loss of lives and property. 

3. The communities are plagued with endemic poverty in all ramifications, occasioned by 

poor access to basic social and economic infrastructure (rural roads, electricity, healthcare, 

education).   

4. Economic activities have been constrained by seasonality of flood water, especially in 

terms of employment and growth of income. 

5. A holistic solution that would require the input of all stakeholders (all the three tiers of 

government, the authorities of PHCN, Community leaders, NGOs, international agencies) 

must be put in place to mitigate the adverse effects of the dams operations on all the 

riparian communities. 

 

Coefficients 

Standard 

Error of 

Estimate  

% 

Variance  

Explained 

% 

Cumulative 

Variance Explained 

Model 2 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

 

 

 

 

 

0.60 

. 

 

 

 

 

7643.00 

 

 

 

 

 

79.0 

β Std. Error Beta 

 (Constant) .620 .083  7.444 .000 

Permanent 

Project Side 

Effects(x2) 
-.205 .084 -.163 -2.436 .019 

Electricity(x5) 
-1.101 .084 -.874 -13.088 .000 
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CHAPTER FIVE 

HEALTH IMPACT OF HYDROELECTRIC POWER DAMS OPERATION 

5.1 INTRODUCTION  

Health is defined as the complete physical, mental and social wellbeing of a person, while  

Health Impact Assessment (HIA) is an instrument for safeguarding the health of host communities 

by estimating the effects of specified actions. It is defined by World Health Organization as a 

change in health risk reasonably attributable to a project, programme or policy. In this report the 

focus is on the impact of operations of hydropower dams on host communities. In assessing the 

likelihood of a health hazard affecting communities at a particular time, the retrospective impact 

would be the focus. The HIA is designed to cover the assessment of dam operations at Jebba, 

Kainji and Shiroro on the three components of health. The assessment recommendations are not 

strictly medical, but include recommendations for strengthening health care services and the 

capacity to cope with the measured community health risk. 

5.2 RECONNAISSANCE VISITS 

Reconnaissance visits were conducted to the three hydropower dams at Jebba, Kainji and Shiroro 

in Niger State with upstream and downstream impact on socio-economic activities in Kwara, Kogi 

and Kebbi states. The main objective of the visits was to observe the actual situation on ground 

and to obtain data on the previously carried out HIA, if any. The HIA outcomeof the visits 

identified primary health care, secondary health care, safety water quality, among others as 

specific areas of impact of the dams operations on the communities. 

5.2.1 Hydrostation Clinic Operations 

Each of the three hydropower stations operates a primary health care service (clinic) within the 

hydro-station mainly to take care of workers on duty. The healthcare centre is covered by a 

medical doctor who visits once a week. There is a senior nurse and two assistants. The clinics 

consist of a consulting room, observation room, pharmacy and a waiting room. The primary use of 

the clinic is to provide First Aid treatment to workers on duty. The health cases reported in the last 

one year include trauma, malaria, enteritis, hypertension and conjunctivitis. There is no facility for 

admission as the clinics are supported by a secondary health care facility. Another important 
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activity of the clinic is to provide health education on safety procedure and measures to the 

workers. 

5.2.2 PHCN Hospital 

This secondary health care service facility is available and located in the major resettlement areas 

affected by the dam operations. Thus they are accessible to both the workers and the members of 

the host communities. They are opened 24 hours a day and have many curative (GOPD, Maternal 

Health) and diagnostic (Laboratory and Radiology) departments. Each hospital is headed by a 

doctor of a senior manager cadre, assisted by many nurses and para-medicals. The hospitals‟ 

records showed that they handled cases of communicable and non-communicable diseasesas well 

as accidents and trauma. 

5.2.3 Water Quality 

This is carried out by an external contractor on monthly basis at Kainji, but quarterly at Jebba and 

Shiroro dams. The water samples are taken at the dam sites and the immediate downstream areas. 

These samples do not totally represent the situations in all the communities affected by the dams.  

The analyses carried out on of the samples include water temperature, pH, Biochemical Oxygen 

Demand, Chlorine, Chromate, Total Hydrocarbon Content, Phosphate, Total Suspended Solids, 

Heavy Metals (Fe, Mg, Zn, Mn, Cu, Cd), conductivity, cat-ions and an-ions. 
 

The analysis of surface water quality is done at all the three dams as the quality has a direct 

bearing on the health status of the people who may contact water borne non-communicable 

diseases from consumption of the water. However, the results from the data obtained for the three 

dams showed no significance contaminations. 

 

5.2.3 Safety and Health Matters in Dam Operations 

From the reconnaissance visit, various interactions and review of available reports, the issues 

covering the safety and health of staff during operations of the dams are as summarized below: 
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SN Component Specific Issues Source 

1 Occupation and 

safety hazards 

a. Types and numbers of accidents that occurred during operation. 

b. Adequacy of occupational safety measures provided. 

c. Personnel Protective Equipment (PPE). 

d. Facilities available for First Aid. 

e. Compensation for disability and loss 

Records, 

information from 

staff 

2 Plant operational 

methods 

Requires that staff are well trained and versed with all necessary 

technical as well as basic trouble shooting methods 

Information from 

technical staff 

3 Operational 

environment 

Proper illumination and safety signs Management  

4 Plant reports and 

record methods 

Check list, station event record book, log book, job cards, Station 

trouble/fault log book, Daily generation report etc. 

Management  

Source: Field Survey 2010 

 

5.3 IMPACT ASSESSMENT METHODOLOGY 

5.3.1 Introduction 

The study selected five communities representing the following spatial boundaries:  

 Catchment (up-stream) 

 Reservoir (Dam site) 

 Resettlement (circulation area) 

 Flood plain (down-stream) 

 Off dam (control).  

The HIA covered the physical, mental and social wellbeing as quantifiable and non -

quantifiable variables. The assessment is based on WHO recommended indices including 

1. Communicable diseases: This was assessed by the prevalence data of the vector borne diseases 

– Malaria, Schistosomiasis, Onchocerciasis, Diarrhea and Sexual transmitted diseases (STD). 

These are presented as non-quantifiable assessment. 

2. Injury: Data on the incidence of drowning, road traffic accidents and catastrophic failures 

were collected through a questionnaire, oral interview and community meetings. This is 

presented as non-quantifiable assessment. 

3. Psychosocial: Assessment would be through data collected from questionnaire and oral 

interview on suicides, substance use and social disruptions. The assessment is reported as non-

quantifiable. 
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4. Social wellbeing: Assessment would be through data collected from questionnaire and oral 

interview on social support structures, human right issues and self agitations issues. The 

assessment is reported as non-quantifiable. 

5.3.2 Instruments 

A Rapid Response Analysis (RRA) questionnaire structured to collect data as self, community 

meetings, oral interview (PRO and Community leaders etc) was designed and administered as a 

non-quantifiable instrument. 

5.3.3 Field and Community Programmes 

The Shiroro Local Government Area map was used to determine the spatial map of communities 

affected by of the dam operations. The spatial locations identified for the study were: 

a. Up-stream area was represented by Guni village (𝑵𝟎𝟗𝟎𝟒𝟕𝟓𝟑׳. ״𝟗 , 𝑬𝟎𝟔𝟎𝟓𝟔𝟒𝟒׳.  (״𝟖

b. Reservoir area was represented by PHCN hospital 

c. Circulation area which is more than 50 km from the dam operation site represented by Kuta 

d. Resettlement round the reservoir area was represented by the Zumba 

(𝑵𝟎𝟗𝟎𝟓𝟓𝟏𝟒׳. ״𝟕 , 𝑬𝟎𝟔𝟎𝟒𝟖𝟏𝟖׳.  (״𝟖

e. Resettlement area downstream was represented by Galadima Kogo  

(𝑵𝟏𝟎𝟎𝟎𝟐𝟏𝟒׳. ״𝟖 , 𝑬𝟎𝟔𝟎𝟒𝟖𝟑𝟒׳.  (״𝟒

f. Un-resettled area downstream was represented by Shiroro village  

(𝑵𝟏𝟏𝟎𝟎𝟓𝟑𝟏׳. ״𝟑 , 𝑬𝟎𝟐𝟎𝟔𝟎𝟖𝟖׳.  (״𝟕

The representative host communities for each spatial location were randomly selected from the list 

of communities on the map. On arrival at a community, a courtesy call was paid to the head of the 

community where verbal consent was obtained after detailed explanation of the mission. This was 

followed by a village square meeting and discussions at the compound of the community head 

with representatives of the youth, elders, workers and women in attendance. The questionnaire was 

administered by the investigator and community assistants during such meetings. 

5.3.4 Questionnaire Grading and Analysis 

The questionnaires were graded using the Rapid Impact Assessment Matrix (RIAM) tool. The tool 

was employed because it defines criteria and assigns scales against which these judgments were 

made.It also allows for placing the result in a simple matrix thereby allowing for a permanent 
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record of arguments in the judgment process. This thus increases the degree of transparency and 

subjectivity because subjective judgment has the tendency to distort results. The important 

assessment criteria used were in two categories (A and B). 

A: These are criteria that are of importance to the condition, and which can individually change the 

score obtained. These criteria include the importance of the condition (A1) and the magnitude 

of effect (A2) 

B: These are criteria that are of value to the situation, but individually should not be capable of 

changing the score obtained. This group includes the permanence (B1), reversibility (B2) and 

cumulative impact (B3) of the condition. 

The multiplication score of group A criteria (A1 x A2) and the addition of scores given to group B 

criteria (B1 + B2 + B3) was then multiplied by each other to get the assessment score (ES). Thus 

A1 x A2 = Z, and B1 + B2 + B3 = T, then the Z x T = ES.  The ES are banded together into ranges 

which are defined by the conditions that act as markers for the change in bands. The bands are now 

labeled with a description to evaluate the responses as shown in Table 5.1 

Table 5.1 Description of range band for the Assessment Score (ES) 

ES                             Range Value                                        Description of Range Band 

108 – 72                         5                                                       Moderate Positive Impact 

71 – 36                           4                                                       Significant Positive Impact 

35 – 19                           3                                                        Moderate Positive Impact 

18 – 10                           2                                                        Positive Impact 

  9 – 1                             1                                                        Slight Positive Impact 

    0                                  0                                                        No Impact 

-1 to -9                           -1                                                       Slight Negative Impact 

-10 to -18                       -2                                                       Negative Impact 

-19 to -35                       -3                                                       Moderate Negative Impact 
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5.4 DISCUSSION OF OUTCOMES 

5.4.1 Guni 

Guni is an upstream community which was resettled to the new location after the episode of 

repeated flooding with its antecedent problems. The new settlement is located at 

𝑵𝟎𝟗𝟎𝟒𝟕𝟓𝟑׳. ,״𝟗 𝑬𝟎𝟔𝟎𝟓𝟔𝟒𝟒׳.  The Shiroro dam operation impact on communicable diseases is .״𝟖

moderate negative to negative. There are secondary or mini ponds created by the flood which 

subsequently turned to breeding points for mosquitoes, but cannot be attributable to the dam siting 

or operation. Outside such cases, the river was observed not to have any mosquitoes breeding 

activity.  

Though there are two functional bore holes in the community, the river still serve as a main source 

of drinking water to the community. This was however observed to be related to the operation of 

the dam as the river water used to serve as the only source of drinking water before the 

resettlement which brought about the boreholes. However, the reported incidences of diarrhea are 

high as expected in an area where untreated water is a source of concern. The presence of a river in 

a community is an opportunity for the children and young adults to recreate by swimming. The 

dam operation was reported to have slowed down the flow of the river and this has encouraged 

swimming in the water. The reported cases of Schistosomiasis in the community are high. 

Drowning is common in the community as a result of swimming and boat travelling on the river. 

This is a moderate negative dam impact. This is because the incidence is more whenever there is 

increase in the river volume as a result of the dam water release. 

The resettlement has no impact on both the quality and number of the health facility in the area. 

The primary health care (PHC) centre is owned and staffed by the government with input from the 

dam operators. It was observed that the PHC was manned by a community health extension worker 

and operates 8-12hours a day. The scope of the operation excludes midwifery activities. There 

were no drugs and the referral distance was about 70km on a bad road. The provision of a 

borehole, school and ongoing electrification project is a moderate positive impact. These facilities 

resulted from the resettlement plan due to Shiroro dam construction and operation. However, no 

impact is reported on the quality of life, agitation and other catastrophes.   
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In conclusion, the dam operation in this area has negative to no impact on health assessment. The 

few infrastructure in the community are owned by the government and the presence of the dam 

operators is not well noted. The important areas that need attention are: 

1. Provision of a water treatment plant to supply potable water to the community 

2. There is need for collaboration between the government and the dam operators on the 

operation of the PHC, particularly in terms of provision of drugs and an ambulance for 

healthcare services. 

3. Provision of electricity and connection to the national grid.  

5.4.2  Reservoir Area 

The PHCN hospital represents the reservoir area of the dam. The area enjoys potable water and 

regular supply of electricity. The dam poses negative impact on the communicable diseases except 

diarrhea. Many cases of malaria, schistosomiasis, and Onchocerciasis are seen in the hospital. The 

presence of this secondary health facility represents a major positive impact of the dam operation. 

It was however observed that while the staff of the dam operators are treated free including 

investigation and medication, members of the communities pay a token for the same services. 

Also, the hospital is not a referral centre to other health facilities despite the availability of 

equipment and personnel to handle this service. This is due to restriction on the use of the facility 

by PHCN. 

The siting of the dam has led to the construction of a good road which passes through some 

communities along the road to the dam. The activities along the river has equally brought along 

increased commercial activities which in-turn has increased the number and types of vehicles in 

the area. This has also brought about increased rate of road traffic accidents in the reservoir areas. 

This notwithstanding, the road is a slight positive impact of the dam operation. Though incidences 

of high tension cable accidents are low, it was observed that many communities are situated along 

and under such cable and accidents like cutting and falling of the lines could lead to serious health 

hazards.  

Youth agitation and substance abuse among the youths is a significant and major negative impact. 

Health wise the agitation in the past has turned violent and injuries have been reported. The influx 

of people with the antecedent increase in population of the area is accompanied by new life style 
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of which substance abuse is key. This, in most cases has resulted in increased rate and depth of 

agitation with lots of psychosocial problems. 

The dam has imparted positively on the social wellbeing of the reservoir area. Social infrastructure 

and quality of life have improved, but at the same time there is an increase in stress.  In conclusion, 

while the dam has impacted positively on the immediate area which is predominately occupied by 

the staff of the operators, it is recommended that:  

1. The PHCN hospital services should be upgraded and act as a referral center for all 

surrounding healthcare facilities. 

2. There is need to establish a well equipped accident and emergency centre in the area. 

3. There is need for a rapid emergency health response unit. 

5.4.3 Shiroro Community  

Shiroro is a downstream community located about one kilometer from the river  

(𝑵𝟏𝟏𝟎𝟎𝟓𝟑𝟏׳. ,״𝟑 𝑬𝟎𝟐𝟎𝟔𝟎𝟖𝟖׳.  It is only accessible through the crossing of the river. The    .(״𝟕

major communicable disease impact of the dam involved reported cases of diarrhea. This is 

because the only source of drinking water for the community is the river which the community 

claimed is always contaminated with engine oil as evidenced by the taste of the water. The disease 

is so common that almost all children in the community suffer from it in their first month of life as 

claimed by the community. The dam operation and the location of the community also have a 

slight negative impact on malaria disease. The proximity of the community to the river is probably 

the reason for this. Also, the river bank is characterized with over grown weeds and trees. This 

serves as a good breeding site for mosquitoes. There is a rehabilitated primary health centre built 

by the government.But the PHCN centre isnot equipped to serve the community properly. Also 

health personnel visit the centre at random. This has complicated the health status of the 

community because serious cases of ill health do not have ready access to proper health care 

except when they are taken to Kuta (about 50Km away). The PHC was built by the government 

when the complaints of the community on health issue took a center stage which was followed by 

a major protest.  

The existence and interaction of the community with the river has led to some accidents especially 

drowning in the river. This is assessed to be a major negative impact because the community has to 
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cross the river by local boats and old ferry boats at least twice daily to work at Guni which is the 

nearest bigger resettlement. As a demonstration of the seriousness of this impact, there was a ferry 

mishap at the time of the visit in which a ferry sank with all the passengers. The influx of people 

into the community as a result of the dam construction and operation has affected the quality of 

life with improved access to infrastructure such as PHC, school and electricity. However, the 

community claimed these structures were provided by the state government to woo the electorates 

as elections were approaching.  

In conclusion, Shiroro village after which the hydropower project was named lacks potable water, 

fairly good healthcare facility, a bridge and electricity. The following are therefore essential to 

sustain the well being of the people living in Shiroro. 

1. Construction of a water treatment plant to supply water to the community and its 

environs.  

2. Construction of a bridge to link it other economically and commercially more vibrant 

communities across the river. 

3. The need to rehabilitate the PHC and the recruitment / posting of adequate number and 

type of health care personnel to the centre. 

4. There is need for the dam operators (PHCN) to show more interest in the welfare of 

community and in particular, provide electricity to the town. 

5.4.4Kuta  

Kuta is the headquarters of the Shiroro Local Government Area and about 50 km from the dam 

site. It is described as the dam circulation area because of its commercial (large market), political 

and better comprehensive healthcare center supported by many private hospitals. The dam 

operation impact on the community is mainly as a result of referral of cases to the comprehensive 

centre. Consequently, there are quite a sizeable number of blind and schistosomiasis infected 

people in the community either looking for treatment or resettled for better economic life. Thishas 

provided a moderate negative stress on the infrastructure of the community despite the 

improvement in the quality of life as evident by the water and other infrastructure donated by the 

dam operators. 
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Kuta is also the central to youth agitation activities accompanied by increase in substance use. The 

health implication of this is so enormous on the future of the community; hence there is need to 

1. Expand the infrastructure in the community and the Comprehensive Health Center. 

2. Provide healthcare education, campaign and supportive activities for improvement and 

wellbeing of the community. 

3. Provide access to Shiroro PHCN Hospital, as a designated tertiary health/referral center 

for Kuta comprehensive centre. 

5.4.5  Zumba  

Zumba is a major resettlement area with negative dam impact on communicable diseases with 

major negative impact on malaria as there is no good health facility to mitigate the impact. The 

PHC in the community has collapsed, only the private health institutions are available for the 

people to attend.  

 

Figure 5.1 The collapsed Primary Health Care Centre in Zumba  

The water treatment facility donated by the dam operators has broken down and the community 

sources of water are natural ponds, wells and other boreholes.  The road leading to the dam passes 

through Zumba and some small hamlets. This has exposed these communities to the risk of road 

traffic accidents, a significant negative impact. There have been reports of ghastly motor accidents 

along the road as a result of increase traffic flow and over speeding. The community is also 

exposed to danger of dropping and cutting of high tension over-head cables which pass through the 
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communities. Such accidents could lead to fires, electrical disaster and burns which will create 

serious health problems in the community. Zumba resettlement community is also suffering from 

inadequate infrastructure for a resettled community. There is electricity supply to the area, it has 

however, aided the influx of people to the area leading to over population, under employment, 

agitation and poor sanitation. The following observations are noted for further actions: 

1. Zumba community should be re-planned. 

2. The impact of dam location and operation should be more positive felt because of the 

nearness of the area to the dam. 

3. The people should be encouraged to take full advantage of the private hospitals in the area 

to obtain quality health care services. 

5.4.6 Old Muregi 

This is the confluence community of both rivers Kaduna and Niger. It is a downstream community 

for both Shiroro and Jebba dams operations.  The dams‟ operation impact on communicable 

diseases is negative. The community is surrounded by mini private fishing ponds created by the 

flood water which subsequently turn into breeding sites for mosquitoes. The rivers serve as a main 

source of drinking water in the community. The water contains hydrocarbons related to the 

operation of the dam and this in addition could explain the reported high incidences of diarrhea. 

The presence of a river in any community presents opportunity for the interaction between man 

and water; hence the main occupation is fishing. The regular contact with water could explain the 

reported high cases of Schistosomiasis in the community.   There is a government functional 

primary health facility in the area. The primary health care centre is owned and staffed by the 

government with no input from the dam operators. The PHC is manned by a community health 

extension worker and it is well equipped but has been out of operations due to flooding. There 

were no drugs and referrals are made to Pategi General Hospital in Kwara State which can be 

reached through the crossing of the river Niger by boat.  A common injury in the community 

related to the dam operation is drowning as a result of swimming and travelling on the river.  

The dam operation has no impact on road traffic accidents as there is no motorable road in the 

area. There is no impact on the social and quality of life as a result of the location and operations 

of the dam. There are very few youth left in the community as majority of them have left the 

village in search of better life or displaced by floods, therefore there is no organized agitation and 
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substance use.  The provision of a borehole and the presence of a school are moderate positive 

impact. The school is frequently put out of use as a result of the repeated flood due to dam 

operation.  In conclusion, the dam operation in this area has negative to no impact on health 

assessment. The few infrastructure in the community is provided by the government and the 

presence of the dam operators is not felt. The only solution to the problems of this community is 

the immediate movement to the resettlement site. Table 5.2 below indicates the summary of the 

health impact assessment of old Muregi. 

Table 5.2 Impact of Shiroro and Jebba Dams Operations on Old Muregi Confluence 

Community (𝑵𝟎𝟖𝟎𝟒𝟓𝟑𝟒׳. ,״𝟎 𝑬𝟎𝟓𝟎𝟒𝟔𝟑𝟔׳.  (״𝟐

                                 HEALTH SCOPE IMPACT 

A. COMMUNICABLE   DISEASES 

1. Malaria Fever  Negative Impact 

2. Diarrhea Disease Negative Impact 

3. Onchocerciasis Slightly Positive Impact 

4. Schistosomiasis No Impact 

B. HEALTH FACILITY No Impact 

C. QUALITY OF WATER Negative Impact 

D. INJURIES  

1. Drowning No Impact 

2. Road traffic accident No Impact 

3. Other catastrophe No Impact 

E. PSYCHOSOCIAL DISORDERS 

1. Youth agitation Negative  Impact 

2. Substance use among youth No Impact 

F. SOCIAL WELBEING 

1. Social infrastructure No  Impact 

2. Quality of life No Impact 

3. Stress complication Positive  Impact 

 

5.4.7 New Garafini  

This community as the name suggests is an up-stream resettlement area of Garafini. It is located on 

(𝑵𝟎𝟗𝟎𝟎𝟎𝟒𝟕׳. ,״𝟐 𝑬𝟎𝟒𝟎𝟑𝟑𝟒𝟔׳.  .The new settlement is upland about one kilometer from the river .(״𝟗

The dam is said to have increased incidences of malaria, diarrhea and schistosomiasis because of 

the nearness and use of the river by the people. The river is a source of drinking water to some 

members of the community and is used for swimming. The incidences of these diseases are very 
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common in the village and would have had very serious implications but for the presence of a 

functional health care centre which was built along with the resettlement plan. The healthcare is 

well manned and covers the activities of the primary healthcare component. This is a positive 

impact of the dam. The dam has no impact on the quality of drinking water and road traffic 

accident as it is a rural area assessable by poor road network. There is no youth agitation and 

substance use or psychosocial disorder impact. The impact on the quality of life is moderate 

positive impact, as the community has no electricity supply and nor a junior secondary school. 

In conclusion, as shown in Table 5.3 the negative impact on the community is the communicable 

diseases and the accidents due to river travel. The positive impact is the moderately improved 

quality of life because of the presence of a school and health care center. The dam will have more 

positive impact on the people in this resettlement if some of the following actions are given 

attention.  

1. Repair of broken down boreholes. 

2. Provision of drugs at the clinic. 

3. Connection to the national grid for electricity supply. 

4. Dredging of the river to make water transportation efficient. 

Table 5.3 Summary of Impact of Kainji Dam Operations on New Garafini Community  

                                 HEALTH SCOPE IMPACT 

A. COMMUNICABLE   DISEASES 

Malaria Fever  Negative Impact 

Diarrhea Disease Negative Impact 

Onchocerciasis Slight Positive Impact 

Schistosomiasis Negative Impact 

B.  HEALTH FACILITY Positive Impact 

C. QUALITY OF WATER No Impact 

 

 

5.4.8 Shagunu 

Shagunu is an example of a resettlement community which was put in place by the government. 

There is a moderate to slight negative impact of the dam on health as diseases such as malaria, 

diarrhea, schistosomiasis and Onchocerciasis are reported (Table 5.4). These are attributed to the 

interaction of the river with the people, the drinking of water directly from the river and poor 
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sanitation practices. The dam has no impact on the water quality but has a moderately negative 

impact on drowning as many water travel related accidents have occurred in the past.  

The community has a health care centre built by the government but the dam operators have not 

impacted on its existence and activities. The road leading to the community is bad, hence access to 

the community is poor. Thus there is really no impact on the social economic activity and road 

accidents are absent.  As a planned resettlement area, the population is observed to be large with 

schools and many youths. There is significant positive impact of youth agitation in the area. The 

general believe is that the resettlement has a slight positive impact on the community. 

The community has expanded beyond the original resettlement plan, so the planned resources are 

now very inadequate or broken down. The high incidences of communicable diseases is 

attributable to the poor sanitation of the area and the attitude of the agitators. The community 

would benefit from the following: 

1. Improvement in sanitation 

2. Upgrading of the existing health facility to an hospital 

3. Extensive health campaign and education in the area 

 

Table 5.4 Summary of Impact Assessment of Kainji Dam Operation on Shagunu Community  

                 HEALTH SCOPE                    IMPACT 

A. COMMUNICABLE   DISEASES 

Malaria Fever  Moderate Negative Impact 

Diarrhea Disease Negative Impact 

Onchocerciasis Slight Negative Impact 

Schistosomiasis Moderate Negative Impact 

B. HEALTH FACILITY No  Impact 

C. QUALITY OF WATER Negative Impact 

 

 

 

5.4.9 Gbajibo 
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This is a community at the downstream of Kainji dam and upstream of Jebba dam. It is an 

aggregation of communities hitherto subjected to downstream effect of Kainji dam before the 

addition of the upstream effect of Jebba dam. Since the community is very close to the river, the 

banks of the river are used for boat packing and an international fish market. The community is 

connected to many others on the water. The source of drinking water is the river which is often 

contaminated by oils and chemicals from both the operations of the dam and boat engines used by 

the fishermen. This is considered to be a moderate negative impact because the people also use 

well water in such conditions. The use of the river water also has a negative impact as diarrhea 

disease is common in the area. Malaria fever is very common also in the area and is attributable to 

the closeness of the river to the people as well as the observed poor sanitation of the area (Table 

5.5). The community has a planned resettlement outlook with the presence of a comprehensive 

health center which is a moderate positive impact. The health center is manned by nurses but 

requires more medical personnel such as a doctor and an upgrade of facilities.  

Many accidents have occurred on the river. This is a moderate negative impact occasioned by 

unannounced release of water from the Kainji dam and the damming of the same river at Jebba. 

The road to the area is bad but it is undergoing construction. There are agitations for the 

improvement of social services and welfare but none has turned violent. However, the moderate 

negative impact of this is that the youth are engaged in substance use. The quality of life in the 

area has improved based on the number of health facilities either owned by government or private, 

the influx of fish buyers to the area, the construction of a road to the area, schools and the 

availability of modern communication. The area has a potential for tourism because of the good 

beach created by the river. 

Gbajibo is a potential commercial hub due to the operations of the dams. Gbajibo requires the 

following:  

1. Improvement in sanitation and provision of potable water. 

2. Provision of drugs and equipment to the health center, alongside health education and 

youth empowerment. 
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Table 5.5 Summary of Impact Analysis of Kainji Dam Operation on Gbajibo Community 

(𝑵𝟏𝟏𝟎𝟎𝟓𝟑𝟏׳. ,״𝟑 𝑬𝟎𝟐𝟎𝟔𝟎𝟖𝟖׳.  (״𝟕

                HEALTH SCOPE                 IMPACT 

  

A. COMMUNICABLE   DISEASES 

Malaria Fever  Significant Negative Impact 

Diarrhea Disease Negative Impact 

Onchocerciasis No Impact 

Schistosomiasis No Impact 

B. HEALTH FACILITY Moderate Positive Impact 

C. QUALITY OF WATER Moderate Negative Impact 

 

 

5.5 SUMMMARY 

The HIA of the hydropower dams operation in Nigeria is majorly negative because mostof the 

communities have increased incidences of communicable diseases with inadequate health care 

facilities to handle all cases. The location and operations of the dams have worsened the quality of 

drinking water in these communities due to the pollution of the water. The negative impacts over 

the years have caused untold hardship on the communities which has resulted in recent community 

agitations for improvement in both the psychosocial and overall wellbeing of the people living in 

these host communities.  
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CHAPTER SIX 

IMPACT ON AGRICULTURE, FOOD AND ECOSYSTEM 

6.1 INTRODUCTION 

This report covers the impact on agriculture, food and ecosystem of the construction and operation 

of hydropower dams on the host communities and environs. Kainji, Jebba and Shiroro 

hydroelectric power projects are the three major hydropower schemes in Nigeria covered in this 

report. They have installed capacities of 760 MW, 560 MW and 600 MW respectively and a total 

output of 1900 MW. Hydropower (HP) is one of the few sources of energy that has assumed great 

significance since the beginning of the twentieth century. One major reason that makes HP 

attractive is that water, like wind and sun, is a renewable resource and is sustainable through the 

hydrologic cycle. Moreover HP systems are easy to run and generally have low maintenance cost 

compared to other sources of energy (Aribisala and Sule, 1998). However, the operation of HP 

dams often leads to other environmental and ecological problems. When inflows are low, energy 

output from HP sources is limited. Water may not be released in adequate quantities from the 

reservoir, a situation that can affect ecological balance of the river below the HP dam. On the other 

hand, discharge from HP dams can entail large water outflow which can cause flooding to 

adjoining lands downstream of the dam. Where the flood plains are regions of economic, social 

and agricultural activities extensive damages will be incurred in the process. In Nigeria this is 

particularly so, as the riverbanks are used for farming and are inhabited by farming communities.  

Flood is high-water stage in which water overflows its natural or artificial banks onto normally dry 

land, such as a river inundating its floodplain (Wikipedia, 2010). Questionnaires administered 

among people living in riverine areas of River Niger and River Kaduna in Kwara, Kogi and Niger 

States in Nigeria (areas around Jebba, Kainji and Shiroro dams) show that serious floods occurred 

in 1985, 1988, 1990, 1998, 2002, 2007 and 2010. The flood of 1998 was the largest in volume 

while that of 2010 caused the most serious devastation in terms of loss of farm produce, 

destruction of farm buildings and equipment and washing away of the fertile soil. These effects 

were seriously felt in Niger State and some parts of Kogi State. 
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6.2 GENERAL IMPACT ON THE ECOSYSTEM  

The damage to property, farmland, ecosystem, etc as a result of water impoundment at the three 

dams affected many communities including Gbajibo, Old Muregi, Shiroro Village, Gumi Village, 

New Bussa, New Shagunu, Garafini, New Anfani, just to mention a few. 

Some of the effects include: 

1. Decrease in the population of aquatic animals such as crocodiles, water ducks, hippopotamus, 

crabs etc.  

2. Decrease in the population of fishes and subsequent reduction in the profits made by 

fishermen.  

3. Rapid Multiplication of disease vectors such as mosquitoes, water snails and tsetse fly.  

4. It encouraged the multiplication of water weeds such as water hyacinth, floating water weeds 

etc.  

5. Dam construction affected negatively the population of wildlife such as elephants, antelopes, 

lions and grass cutters while those of pests such as rodents, birds, cassava mealy bugs, grass 

hoppers and locusts were increased.  

6. Dam construction seriously discouraged agricultural practices, such as arable farming, pastoral 

farming, forestry, poultry and nomadic farming.  

7. Floods in this area affect rice farms planted at river bank.  

8. Only small scale fadama farming is done during the dry season because of little or no 

incentives to farmers, lack of funds and improved seeds. The result of these is that crop yield is 

negatively affected. 

9. Downstream of dams, remarkable changes in fish populations occur as a consequence of 

blockage of migration routes, disconnection of the river and floodplain and changes in flow 

regime, physico-chemical conditions (e.g. temperature, turbidity and dissolved oxygen), 

primary production and chemical morphology. These changes may benefit some species but 

they often adversely affect local species. 

10. Soil erosion is a serious problem in some communities such as New Shagunu. No measure is 

taken to control soil erosion. This, coupled with floods which occur at least once in two years 

in this area affect rice farms planted at river bank. 
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6.3 IMPACT ON IRRIGATION 

Irrigation activities are common downstream of Jebba dam than on the upstream. The Nigerian 

Sugar Company PLC (NISUCO) Bacita located downstream of Jebba dam, with an area of 5,780 

ha sugar plantation requires about 42,000,000 cubic meters of water per annum or a minimum of 

15,000 cubic meters per day during the irrigation season. In addition the NISUCO factory requires 

a maximum of 19,630 cubic meters per day of water during the milling period (October to May). 

The design of water abstraction and conveyance for irrigation and industrial water utilization at 

NISUCO Bacita was done prior to the conceptualization, construction and commissioning of the 

Kainji dam (130 km upstream) in 1969/70 and the Jebba dam in 1982/83. Irrigation systems 

practiced include furrow and use of sprinklers. At Yelwa, water is diverted to a 5.5 km main canal 

(MNC) and is then elevated into a basin through three big pumps in the Niger Pump House (NPH) 

and thereafter distributed to the plantation via an array of secondary and tertiary canals (Salami; 

2007).  

The   Niger Pump House (NPH) was designed to operate if and when the level of water in the main 

canal (MNC) exceeds 71.32 meters. Its inability to operate at low water levels has immediate 

impact to the secondary and tertiary canals, as water will not be available to meet the irrigation 

water requirements. The NPH is therefore the company‟s livewire and its survival and fortunes are 

invariably tied to its operations. The company‟s irrigation efficiency is tied to the operations of the 

NPH, which is expected to operate at over 2,200 hours per month, during the critical periods of 

October to May. It is noted that the highest yield of 341,517 metric tons of sugar cane and 35,084 

metric tons of sugar was recorded in 1973/74 when the NPH water abstraction efficiency was rated 

at 93%. Thereafter, NISUCO started experiencing acute water shortage in the early eighties, 

specifically from 1983 when the second hydroelectric power was constructed at Jebba. In 1983 for 

example, water supply from the Niger Pump House significantly fell, resulting in only 33% 

efficiency. Sugarcane yields correspondingly fell to 34 tons per hectare. The sugarcane produced 

that year was 178,930 metric tons, which yielded 6,093 metric tons of sugar, a drastic reduction of 

over 50% on the 1973/74 production levels. That sharp drop marked the beginning of NISUCO„s 

production and financial woes. During the rainy season, water impoundment at the Jebba dam 

leads to flooding of over 500 hectares of land. This area is practically inaccessible making land 

preparation, planting and other essential farm operations difficult during the rainy season. This 

seriously affects sugar production. 
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6.4 IMPACT ON FISHING AND FISH POPULATION 

McCartney and Sally (2009) reported that the transformation of a river to a reservoir results in 

removal and migration of resident riverine species.  Downstream of dams, remarkable changes in 

fish populations occur as a consequence of blockage of migration routes, disconnection of the river 

and floodplain and changes in flow regime, physico-chemical conditions (e.g. temperature, 

turbidity and dissolved oxygen), primary production and chemical morphology. These changes 

may benefit some species but they often adversely affect local species. The effects of water 

impoundment and flooding on fish production are as shown in Table 6.1.   Table 6.1 shows that the 

highest estimated annual loss in revenue of N2.5million per farmer was recorded by fish farmers 

located in communities around Shiroro Dam as a result of dam construction. This is because most 

of the farmers practice fish farming. High loss in revenue was recorded in the three locations 

because the farmers depend on fishes inside the river. Most of them do not have their own fish 

ponds.  

 

Table 6.1. The Effects of Water Impoundment and Flooding on Fish Production 

 Jebba Dam Shiroro Dam Kainji Dam 

Fish Type Tilapia, Blackfish, Egogi, 

Catfish (tarawada), 

Donkwo, Kurungu 

Tilapia, Blackfish, 

Egogi, Catfish 

Tilapia, Blackfish, 

Egogi, Catfish, Captain 

fish 

Annual fish production/farmer 

 before water impoundment 

(tones) 

 

450 

 

600 

 

420 

Annual fish production/farmer 

(tones) after water 

impoundment (tones) 

 

420 

 

480  

 

380 

Loss of Revenue  

(N Million) 

 

1.5 

 

2.0 

 

1.35 

 

*Interaction with IFF, New-

Bussa  

Strong Very Strong Strong 

Where * is the interaction of communities around dam site with the Institute of Freshwater 

Fisheries to identify fishery problem/issues and suggest way forward.  
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6.5 SHORTAGE IN FOOD PRODUCTION CAUSED BY FLOOD  

Table 6.2 shows the effect of flood caused by water impoundment on the communities near the 

three dams. The estimated annual loss in food production per farmer is highest for farmers located 

around the Jebba dam (N 2.5 Million) because more farming activities occur around this dam. 

Table 6. 2. Shortage of Food 

 

 

6.6 IMPACT OF DAMS ON HUMAN BEINGS 

6.6.1 Jebba Dam 

The development approach adopted in the building of Jebba dam was similar to that of Kainji dam. 

The National Electric Power Authority (NEPA) which handled the development of Jebba dam was 

only interested in hydro-electric generation and building of houses for those people whose houses 

were submerged. The Authority was not interested in the development of the dam for irrigation 

and fishery purposes. According to Columbus Motors Consulting Engineers‟ report 1975, Vol. 4, 

and Montreal Engineering Company Limited (MEC) (1977), the reservoir created by the Jebba 

dam would form backwater up to Kainji with area of 270 km
2
 and distance of about 100 km with a 

width varying from 2 to 5 km. The report maintained further that the submergence contour line 

would be 102 m above sea level and the reservoir would stretch into the tributaries of the Niger 

River. The impoundment of the dam in 1983 led to physical displacement of 6,111 people 

comprising farmers and fishermen. About 2,347 acres of farmlands were submerged as a result of 

Jebba dam. This affected about 78% of the active male population living in 42 settlements in the 

Jebba dam reservoir area. Furthermore, the sites of the clay material used for pot making and 

drum, which the women in the area use to derive reasonable amount of income, has been 

submerged by the Jebba dam lake.  Balogun (2009) reported that the already cracked structure of 

parts of the 600MW Jebba Hydroelectric Dam may cave in, and probably make the Federal 

 Jebba Dam Shiroro Dam Kainji Dam 

Crop Grown Maize; rice, yam and 

sugar cane 

Rice and yam Maize; rice, yam and 

guinea-corn 

Loss of 

Revenue  

(N Million) 

 

2.5 

 

1.5 

 

2.4 
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Government's plan to generate 6,000MW of electricity by the end of this year a mirage due to the 

weight of water retained by the dam as the rainy season peaks. 

The impact of Jebba dam downstream on human activities has been postulated to be minimal on 

the ground that there would be little or no reduction of water in the Niger downstream after the 

building of the dam (ODA, 1971). According to ODA, the only period the level of water would 

tend to reduce downstream was during the few months the dam would take to fill up. The impact 

of the dam downstream since its impoundment, on the fishermen along River Niger has been 

remarkable. A preliminary observation made the first year of the impoundment revealed that the 

fishermen below the dam experienced low catch of fish as a result of the reduction of water 

volume. The flood ponds, where intensive fishing used to take place had dried up. This has led to 

occupational displacement of the fishermen around the area. About 500 fishermen families were 

adversely affected downstream as a result of the impoundment of the dam. 

 

6.6.2 Kainji Dam 

The construction of Kainji dam has led to drastic reduction of water volume below the dam and 

this rendered quite a vast area of fadama land incapable of reasonable beneficial use and fisheries 

activities of the riverine communities injuriously affected. It was speculated (ODA, 1971) that the 

usually flooded area of River Niger downstream was reduced by about 30%.  Consequently, the 

flood plain, which used to harbour plenty of fish and also utilized for rice plantation and vegetable 

gardens, became permanently exposed. In effect, more than 550 families were said to have been 

displaced from their traditional fishing and fadama farmland with 18% decrease in swamp rice 

yields. The volume of fish catch was also reported to have fallen by about 60-70% in most areas.  

Investigation further revealed that even though the impact of the construction of Kainji dam in 70s 

was minimal on water abstraction needs, the construction of another single purpose 

hydroelectricity generating station at Jebba completely changed not only the hydrology of the 

River Niger, but also the Bacita agro-ecology. Arising from low water availability, the NPH has to 

be stopped whenever the water level in the River Niger drops below 71.32m. Secondly, NISUCO‟s 

fate on water supply was tied to and possible only when NEPA is generating electricity and 

releasing water from its turbines at Kainji and Jebba dams. However, NISUCO resort to dredging 

of the Niger Loop in order to reduce water abstraction level and facilitate water supply to the loop.  
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In addition to erratic water supply, water management by NEPA through sudden release of excess 

water during the rainy season (June to September) has negative impact on Bacita. Although studies 

on the hydrology of the River Niger at NISUCO project inception indicated a return (flooding 

cycle) of 10 years in the 60s and 70s, changes in global weather, EL-NINO phenomenon, etc have 

resulted in the reduction of the 10 years return cycle, first to five years, and as recent events have 

indicated, it is now an annual event. In 1994, for example, NISUCO experienced the worst 

flooding of its plantation where over 2,300 hectares of cane field were flooded and remained 

inundated for over six weeks. The flood also damaged irrigation and water conveyance structures, 

washed away the existing flood protection embankments, roads and caused displacement of 

settlements and communities such as Yelwa, Belle, Oshin and Gbere located on the bank of the 

River Niger. The cumulative loss to NISUCO arising from the incidence of flooding in 1994, 1998 

and 1999 is estimated to be N 1.31 billion. Other losses arise from low yield of sugar cane, which 

is attributable to acute shortage of water supply whenever the Power Holdings Company of 

Nigeria (PHCN) withholds water during the critical irrigation periods of October to May. Friends 

of Earth, FOE (2010) reported that there are two flooding seasons called, white flood and black 

flood. The white flood which originates from Sokoto Prima basins owing to heavy rainfall in the 

Sokoto and Kainji areas begins in mid-August while the black flood begins in November and 

peaks in December / January. The black flood is caused by heavy rainfall around the source of the 

River Niger and the entire upper reach of the river in Guinea, Mali, Burkina-Faso and Niger 

Republic. The black flood lasts longer in effect than the white flood. A heavy flood in mid-

October, 1998 swept off more than 15 settlements around the dam and along the coast of the River 

Niger.  The dam was built and installed with devices that are capable of detecting disasters before 

they occur, but these have become obsolete and are malfunctioning. 

 

6.6.3  Shiroro Dam  

Shiroro dam was built on river Kaduna which is one of the tributaries to River Niger. After the 

construction of the dam there were two serious floods in 1985 and 1988. Losses during these 

periods due to floods were in millions of naira and a large hectare of arable land with crops 

submerged. The badly affected area was the Lavun local government area where properties worth 

millions of naira were destroyed. The flood damages to crops in Niger State during 1985 and 1988 
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cost about two hundred million naira. After 1985 and 1988 flooding, the reoccurrence is more 

frequent and the damages are higher.   

 

6.7 RECOMMENDATIONS 

In view of the problems faced by the people living in the communities around Kainji, Jebba and 

Shiroro dams, the following are recommended: 

i. There is the need to establish Hydroelectric Power Producing Areas Development Commission 

(HYPPADEC) a body to take of challenges faced by displaced people living in areas affected 

by the construction of these dams. 

ii. There is also the need to empower people here immediately on things like  

(a) Fish farming (providing at little or no cost some of the facilities needed)  

(b) There is little agriculture practiced in most of these areas.  Government should provide 

incentives such improved seeds and seedlings, herbicides and fertilizers and tractors 

and implements. 

(c) Government should encourage youths and able bodied men and women to practice 

wetland (fadama) farming during the dry season. 

iii. Citing of industries in these areas and other government establishment to provide employment 

opportunities for youths. 

iv. Establishment of educational institutions at all levels will improve literacy level of the people. 

v. The Power Holding Company of Nigeria should be mandated to employ people from the areas 

especially at middle and top management levels.   
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CHAPTER SEVEN 

OPERATION AND WORK SAFETY AT POWER  

STATIONS AND ENVIRONMENT 

7.1 INTRODUCTION 

The main objective of a hydropower scheme is to convert the potential energy of a mass of water, 

flowing in a river with a certain fall into electrical energy at the lower end of the scheme, where 

the powerhouse is located. Other features of a hydropower station include turbines, generators, 

exciters, controllers, etc. 

7.1.1 Powerhouse  

The role of the powerhouse is to house and protect the electromechanical equipment that converts 

the potential energy of water into electricity. The number, type and power of the turbo-generators, 

their configuration, the scheme head and the geomorphology of the site determine the shape and 

size of the building. 

7.1.2 Turbines  

The purpose of a hydro turbine is to transform the water potential energy to mechanical rotational 

energy. The potential energy in water is converted into mechanical energy in the turbine, by one of 

two fundamental and basically different mechanisms:  

i. The water pressure applies a force on the face of the runner blades, which decreases as it 

proceeds through the turbine. Turbines that operate in this way are called reaction turbines. 

The turbine casing, with the runner fully immersed in water, must be strong enough to 

withstand the operating pressure. Francis and Kaplan turbines belong to this category.  

ii. The water pressure is converted into kinetic energy before entering the runner. The kinetic 

energy is in the form of a high-speed jet that strikes the buckets, mounted on the periphery 

of the runner. Turbines that operate in this way are called impulse turbines. The most 

common impulse turbine is the Pelton turbine.  

The type, geometry and dimensions of the turbine will be fundamentally conditioned by the 

following criteria: net head, discharges through the turbine and rotational speed. Headis the 

elevation difference between the source of the water and the turbine, or the total vertical drop. 
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Head can be measured several ways using a sight level, transit, water level, topographical maps, or 

a GPS unit. A simple uphill survey method using two people and a sight level is a cost effective 

way to measure the head. The range of heads for different types of turbines is shown in Table 7.1. 

 

Table 7.1: Range of Heads 

Turbine type      Head range (m) 

Kaplan and Propeller    2 < H < 40 

Francis      25 < H < 350 

Pelton       50 < H < 1300 

Cross flow     5 < H < 200 

Turgo       50 < H < 250 

 Source: (ESHA, 2004) 

7.1.3 Generators  

Generators transform mechanical energy into electrical energy. Although most early hydroelectric 

systems were of the direct current variety to match early commercial electrical systems, nowadays 

only three-phase alternating current generators are used in normal practice. Depending on the 

characteristics of the network supplied, these types of generators are employed as synchronous 

generators and asynchronous generators. 

 

7.1.4 Exciters  

The exciting current for the synchronous generator can be supplied by a small DC generator, 

known as the exciter, driven from the main shaft. The power absorbed by this DC generator 

amounts to 0.5% - 1.0% of the total generator power. Nowadays a static exciter usually replaces 

the DC generator, but there are still many rotating exciters in operation. A static exciter is a grid 

connected rectifier that provides DC current to the generator field coils instead of the rotating 

exciter. The voltage and power factor control works in the same way as with the rotating device. 

Static exciters are robust, easy to maintain and have a high efficiency.  
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7.1.5 Turbine Control  

Turbines are designed for a certain net head and discharge. Any deviation from these parameters 

must be compensated for by opening or closing the control devices, such as the wicket-gates, 

vanes, spear nozzles or valves, to keep either the outlet power, the level of the water surface in the 

intake, or the turbine discharge constant.  In schemes connected to a grid network, speed 

(frequency) regulation is normally accomplished through flow control; once a gate opening is 

calculated, the actuator gives the necessary instruction to the servomotor, which results in an 

extension or retraction of the servo's rod. To ensure that the rod actually reaches the calculated 

position, feedback is provided to the electronic actuator. These devices are called „speed 

governors‟.  

 

7.2 OPERATIONAL PROBLEMS 

Cavitations of the turbine blades is one of the major problems reported at the three hydropower 

stations visited.  When the hydrodynamic pressure in a liquid flow falls below the vapour pressure 

of the liquid, there is a formation of the vapour phase. This phenomenon induces the formation of 

small individual bubbles that are carried out of the low-pressure region by the flow and collapse in 

higher pressure regions. The formation of these bubbles and their subsequent collapse give rise to 

what is called cavitation. These collapsing bubbles create very high impulse pressures 

accompanied by substantial noise. The repetitive action of such collapse in a turbine close to the 

runner blades results in pitting of the material. With time this pitting degenerates into cracks 

formed between the pits, and the metal is snatched from the surface. In a relatively short time the 

turbine is severely damaged and will need to be shut down for repair. The method used in 

combating this problem as reported by one of the hydropower stations is to gorge out the affected 

areas and fill with compatible stainless electrode weldment. This method will be critically 

examined and suggestions will be offered on how best to mitigate the impact of cavitation on the 

operations of the turbine at the power house. 
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7.3 METHODOLOGY OF ASSESSMENT  

7.3.1 Questionnaire Administration 

The study involved conditional assessment of hydro-mechanical equipment, by reviewing 

available data, conducting inspection, administration of questionnaires and conducting relevant 

tests.  Operation of hydropower station may have direct impact on safety in the plant and 

surrounding areas in the following ways: 

1. Increase in pollution concentration in the downstream due to release of pollutants from 

residential areas, hydropower plant 

2. Released water containing low dissolved oxygen which may be harmful to fishing 

3. Fish mortality from turbine passage 

4. Sonic impact or increase noise level  

5. Effect of High tension transmitting cables on the immediate environment. 

The impact monitoringactivities adopted involved administration of questionnaires which contains 

series of questions relating to the impact of the hydropower plant on the environment, personnel 

and the host communities is highlighted in Table 7.2. 

7.3.2 Analysis of Questionnaires 

A sample random of workers at Shiroro hydropower station was used to select ten respondents. 

Questionnaires were distributed to these respondents and their answers to the questions on the 

questionnaires were populated and analyzed. The differences and similarities of responses for 

Shiroro hydropower station are tabulated and plotted in the tables and graphs below: 

 

 

 

 

 

 

 

 



178 

 

 

 

Table 7.2: Indicators of plant operations impact on the environment and safety 

S/N INDICATORS METHODS SOURCES 

1 Quality of air Dust accumulation Analysis of data, 

information  from local 

people, observation 

2 Noise Noise levels and their comparison with 

ambient standards using Decibel meter. 

Any case of hearing impairments 

Measurement and 

information from Staff 

and local people 

3 Vibration of 

structures 

Cracks existing in equipment, plant and 

machinery, floors and buildings 

Visual inspection 

4 Storage techniques 

for fuel, oil and 

lubricants 

Inspection of storage facilities and fuel 

depot 

Management  

5 Disposal of  

industrial wastes, 

worn out 

components and 

used oils and 

lubricants 

Affected forest, farmlands, aquatic life and 

aesthetics of the environment 

Water sampling and 

information from local 

people 

6 Radiation from 

transmission lines 

Reported cases of health problems related 

to exposure to radiation 

Local people and Medical 

experts 

7 Occupation and 

safety hazards 

Types and numbers of accidents that 

occurred during operation. 

Adequacy of occupational safety measures 

provided. 

 Personnel Protective Equipment (PPE) 

Facilities available for First Aid 

Compensation for disability and loss 

Records, information 

from staff 

8 Plant operational 

methods 

Requires that staff are well trained and 

versed with all necessary technical as well 

as basic trouble shooting methods 

Information from 

technical staff 

9 Operational 

environment 

Proper illumination and safety signs Management  

10 Plant reports and 

record methods 

Check list, station event record book, log 

book, job cards, Station trouble/fault log 

book, Daily generation report etc. 

Management  

Source: Authors Survey, 2010 
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Table 7.3: Analysis of responses to administered questionnaires 

Questionnaires Respondents Percentage (%) 

Completed and returned 8 80 

Not returned 2 20 

Total 10 100 

 

 

Figure 7.1: Graph of responses to administered questionnaires 

 

Table 7.4: Responses to Health and Safety 

Questionnaires Frequency Percentage (%) 

Suffering from hearing impairment 2 20 

Notice cracks on the floor or wall 5 50 

Adequate illumination provided 6 60 

Safety signs visible and understandable 8 80 

Suffer any form of accident on duty 2 20 

Safety measures appropriate and 

adequate 

6 60 

Have medical check-up in the last 5 

years 

4 40 
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Figure 7.2: Graph of responses to Health and Safety 

 

Table 7.5: Responses to waste disposal and management 

Response Frequency Percentage (%) 

Adequate storage facilities for fuel, oil 

& lubricants 

6 60 

Storage facilities far enough from 

bodies of water 

6 60 

Worn out components thrown to dump 

sites 

4 40 

Worn out components buried 

underground 

1 10 

 

 

 

Figure 7.3: Graph of responses to waste disposal and management  
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Table 7.6: Responses to plant record keeping method 

Response Frequency Percentage (%) 

Make entries into fault logbook 5 50 

Entries into equipment checklist 5 50 

Entries into station event record book  6 60 

Entries into daily generation report 6 60 

Reference made to record books in fault 

troubleshooting &  mtce 

6 60 

Past records kept in paper form only 8 80 

 

Figure 7.4: Graph of responses to plant record keeping method 

Table 7.7: Responses to on the job training and computer skills 

Response Frequency Percentage (%) 

Attended relevant training/workshop in the 

past 2 years 

3 30 

Computer literacy (medium) 4 40 

Mtce planning/scheduling software will 

enhance performance 

6 60 

 

Figure 7.5: Graph of responses to on the job training and computer skills 
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Table 7.8: Responses to staff strength and annual leave 

Response Frequency Percentage (%) 

Recalled from annual leave in the last 5 years 2 20 

My department is understaffed 5 50 

 

 

Figure 7.6:  Graph of responses to staff strength and annual leave 

 

7.4 DISCUSSION OF FINDINGS 

Eight questionnaires were completed and returned while only two were not returned by respondent 

at the Shiroro hydropower station. Many respondents believed that safety measures such as good 

illumination, visible and understandable safety signs are adequate. Fewer percentage of workers 

have either suffered from any form of accident or are having hearing impairment, and half of them 

have not gone for any medical check-up in the past five years. 

Storage facilities for fuel, oil and lubricants are fairly adequate and far enough from bodies of 

water, but some worn out components are thrown to dump sites as reported. This scenario is not 

healthy enough since rain water can wash oil and lubricants on these components down to the 

water body thereby causing water pollution. 

Entries into plant record books and record keeping methods in paper form are adequate but 

respondents believed that improvement on their computer literacy level and deployment of 

maintenance planning and scheduling software will enhance their performance on duty. 

Most of the technical departments are slightly understaffed and improvement in staffing and 

training is necessary for better performance and to enable all staff have opportunity to go on 

annual leave. 
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7.5 POWER LINE AND HEALTH 

7.5.1 Effects of Electric Power Transmission Lines 

Electric power transmission Lines or "high voltage electric transmission" is the bulk transfer of 

electrical energy, from generating power plants to substations located near population centers. 

Transmission lines, when interconnected with each other, become high voltage transmission 

networks.   Electricity is transmitted at high voltages of 132 kV to reduce the energy lost in long 

distance transmission. Power is usually transmitted through overhead power lines.  Certain levels 

of exposure to electromagnetic fields (EMF) can alter cell activity by producing electrical charges 

within the body.   Exposure level depends on the strength of the fields and the distance between 

the source and the person.  

The greater the distance from these fields, the less powerful their effects on body processes.   

Power lines produce both electric and magnetic fields. The electric field is greatly reduced in 

magnitude within the human body, because the body is an electrical conductor. In fact, power lines 

produce electric fields inside the human body that are much smaller than the electric fields that 

normally exist in the body.   The magnetic field is not significantly shielded inside the human 

body, so the only realistic possibility of health effects comes from the magnetic field. The 

magnetic fields from power lines are rather small. Typically they are about 2 MilliGauss. By 

comparison, the earth's field is typically 300-500 MilliGauss, with the exact value depending on 

the location on the surface of the earth. Magnetic fields from power lines are therefore hundreds of 

times smaller than the magnetic field from the earth.   

Low-frequency EMF meters can be used to determine the amount of electromagnetic radiation 

coming from nearby power lines. EMF meters can measure emissions at varying distances and at 

different times of the day. These devices measure radiation in MilliGauss units, which indicate 

magnetic field strength. A reading of 0.5 MilliGauss or more falls within dangerous levels of 

radiation emission. The average neighborhood power line typically generates 0.3 MilliGauss, 

which can reach as far as 400 meters away. 

7.5.2  Exposure and Health implications 

Several fixed installed sources are operated in the transmission environment. Prominent examples 

are high voltage transmission lines operated between 110 and 400 kV at 50 or 60 Hz. The exposure 
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effect on people can typically reach values of 2 to 5 kV/m for the electric field strength. The 

exposure due to magnetic flux density depends on the actual current on the line; fields up to 40 μT 

are possible but are usually lower. It is important to note that such exposure levels occur only 

directly below the lines and it decreases with the square of distance to the lines. In addition, 

intermediate voltage transmission lines (10 kV to 30 kV) and distribution lines (400 V) have to be 

considered; exposure levels are in such cases much lower. Typically values of 100 to 400 V/m and 

0.5 to 3 μT can be reached, the exposure is usually instantaneous.  

Extremely low frequency magnetic fields are produced by high voltage power lines. Several 

studies have linked high voltage power lines with increased cancer risk for children. Research 

from the University of North Carolina in Chapel Hill and the University of Colorado found a five-

fold increase in childhood cancer, particularly leukemia, in those homes near the highest level of 

extremely low frequency fields. Homes showing increased cancer risk were within 15m of power 

lines designed to carry very high electric currents and within 7m of power lines designed to carry 

lower currents.    

The notion that electric power lines can cause cancer arose in 1979 with a single flawed 

epidemiological study that created a stir. Subsequent epidemiologic and animal studies have failed 

to find a consistent and significant effect. No plausible mechanism linking power lines and cancer 

has been found. In recent years, the verdict from large-scale scientific studies has been 

conclusively negative, and scientific and medical societies have issued official statements that 

power lines are not a significant health risk.    Childhood leukemia can be used as an indicator that 

radiation exposure is sufficient to cause illness, because radioactivity elevates rates of leukemia 

before it produces other forms of cancer. Consequently, childhood leukemia ought to be the easiest 

to detect. 

 Since the mid-1900‟s many studies have been done on possible health effects of exposure to 

electromagnetic fields. In the early 1990‟s, the focus was on exposure to power line frequency 

fields  such as extremely low frequencies (ELF) of 50 and 60 Hz). Towards the end of the century 

the focus shifted to radiofrequencies, particularly those used by mobile telecommunication systems 

(e.g. 900 and 1800 MHz for GSM). The previous conclusion that ELF magnetic fields are possibly 

carcinogenic, chiefly based on occurrence of childhood leukemia, is still valid. For breast cancer 
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and cardiovascular disease, recent research has indicated that an association is unlikely. For 

neurodegenerative diseases and brain tumors, the link to ELF fields remains uncertain. No 

consistent relationship between ELF fields and self-reported symptoms (sometimes referred to as 

electrical hypersensitivity) has been demonstrated.  The most important precaution is for the 

residents to respect the right of way of the Electric Power Transmission Lines. 

7.6 SUMMARY 

Operational impact of the Shiroro hydropower station on installed equipment, surrounding 

structures and the health of plant workers and nearby inhabitants was studied. Safety measures put 

in place by the plant management are adequate but worn out components should be properly 

disposed far from body of water. 

Improvement in staffing and organizing more training for workers will enhance their productivity 

for the overall benefit of the station. 

Electricity transmitted at high voltage of 132kV through overhead powerlines can alter human 

body cell activities and several studies have linked high voltage powerlines radiation to childhood 

leukemia. Although epidemiologic studies has not been able to link occurrence of cancer to 

extremely low frequency radiations yet, residents of nearby communities should be encouraged to 

respect the right of way of the electric power transmission lines while more studies to measure the 

amount of electromagnetic radiation coming from powerlines should be carried out. 
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APPENDIX A 

NATIONAL CENTER FOR HYDROPOWER RESEARCH AND DEVELOPMENT   

UNIVERSITY OF ILORIN, ILORIN, NIGERIA 

PROPOSED LOCAL CONTENT BILL FOR HYDROPOWER PRODUCING AREAS 

DEVELOPMENT (HYPADEC) 

INTRODUCTION 

Nigerian Hydropower Electric Generating Dams Local Content Act when it comes into effect shall 

be applicable to all matters pertaining to Nigerian Content in respect of all operations or 

transactions to be carried out in or connected with the Hydropower Electric Generating Dams. 

The Act is designed to give a force of law to the Nigeria Content Policy, the objective of which is 

to increase the quantum of composite value added to or created in the Nigeria economy, through a 

systematic development of capacity and capabilities through the deliberate utilization of Nigerian 

human and material resources and services in the country‟s Hydropower Electric Generating Dams 

in the Lower River Niger and Kaduna. 

With possible passage of the Act, the Nigeria Content Policy envisioned by the Nigerian 

Hydropower Electric Generating Dams will serve as the basis for measuring and ensuring local 

participation and job creation for Nigerians in the industry. 

HIGHLIGHTS OF THE ACT 

The Act should provide for the establishment of a legal and regulatory framework for the growth 

of the indigenous participation in the operation of Hydropower Electric Generating Dams, by 

giving priority to Nigerian (host communities) in the award of contracts, sub-contract 

employments, procurement of equipments, construction services and or award of Hydropower 

Electric Generating licenses and all projects, activities of the Hydropower dam. 

The Act should provide for the establishment of the Nigerian Content Monitoring Board (the 

Board), and charges it with the responsibility of providing guidelines, monitoring, coordinating 

and implementing the provisions of the Act. 
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The Act should further provide for exclusive consideration to be given to Nigerians in the 

operation of Hydropower Electric Generating Dams in line with the requirements of company 

(registered under the Companies and Allied Matters Act (CAMA) and with at least 51 per cent 

equity holding by Nigerians). 

RELEVANT LAWS  

Electricity Power Reform Act cap C15. Laws of Federal Republic of Nigeria 2004 

Nigerian Content Development Act cap 123, LFRN 2004 

Public Officer Protection Act  

Limitation of Suit against Agency Act, Cap P41 LFRN  

Companies and Allied Matters Act, Cap C20 LFRN 1999 
 

PART I: DEFINITIONS OF TERMS 

INTERPRETATION  

1. (1) In this Act, 

Authority means;  

i. Host community council as to dam subject to its control and management, 

ii. The Minister of Power and steal, or Energy, or 

iii. The Minister responsible for the Special Areas of theAct. 

Commission means;  

i. The Hydropower Electric Generating Dam Commission Act.  

ii. A body of persons vested with the warrant or authority to executive official act in 

connection to the Hydro Electric Generating Dams in Nigeria.  

Dam means; a barrier that is built across a river to produce electricity. 

Electricity means: in addition to the ordinary dictionary meaning includes: 

i. The definition given to it in the Oxford Advance Learner‟s Dictionary 

ii. Energy associated with an electromotive force 

iii. Power and reactive power and other electromagnetic effects associated with 

electric energy. 
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Electric distribution system means; any system works plants, equipments or services for the 

delivery, distribution or furnishing of electric energy directly to the consumers, by the Lower 

Niger and Kaduna Rivers but does not include a power plant or transmission line. 

Hydropower means; energy associated with the motion or the position and potential motion of 

water. 

Host Community means; a city, town, village or municipal district and includes a meters 

settlement; 

Indigenous people means; person leaving in the host community including clubs, organization, 

including local municipal cooperation or other corporation. 

Local Content means: substantial participation of the host communities in employment, 

procurement of power plant, contracts and sub-contracts in connection to Dams. 

Operator means; regulatory authorities, contractors, subcontractors, allies partners, and any other 

activities incidental to the operation of the Dams. 

Power plant means; the facilities for the generation and gathering of electric energy from any 

dams or source for the purposes of the Act. 

APPLICATION OF THE ACT 

2. The Hydropower Electric Generating Local Content Act is to ensure compliance of the 

operators with the Nigeria Local Content Policy in their operation 

3. The Hydropower Electric Generation Local Content Act shall apply to any and or all of the 

following in operation; 

i. The existing Hydropower Electric Generating Dams in the Lower River Niger and River 

Kaduna. 

ii. The establishment of Hydropower Electric Generating Dams in any part of Nigeria 
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PURPOSE OF THE ACT  

4.  The purpose of the Hydropower Generating Local Content Act include 

(1) To provide for the development of Nigeria Local Content in the Hydropower Electric 

Generating Dams for Nigerian content in coordination, supervision, regulation, 

implementation and monitoring of compliance of the Nigeria Local content and any matter 

connected or incidental thereto. 

(2)    To provide economic empowerment for the indigenous host community through 

participation in the operation of the industry. 

(3) To secure the observance of efficient practice in the public interest in the operation of the 

existing Hydropower Dam in the distribution of contractors and subcontractors, job, 

operators allied partners and other activities incidental to the operation of the industry 

(4) To instill in the host community a sense of belonging and spirit of nationalism.   

 

PART II:  HYDROPOWER DAM AND LOCAL CONTENT PLAN 

5. The Act makes it mandatory for operators to submit a Nigerian Content Plan to the Commission 

in the bidding stage and prior to executing any project. 

6. The Act makes it mandatory for operators a thirty percent (30%) Local Content to be provided 

for the Host Community 

7. The Nigerian Content Plan provides, amongst other things, that: 

(1) First consideration shall be given to services provided from within and goods manufactured 

in Nigeria; 

(2) That a local Content Plan shall form the essential component of bidding for any license, 

permit or interest in the Hydropower electric generation in the existing and non-existing 

claims in the Nigeria three dams. 

(3) The local content plan shall contain in explicit term in the areas of local involvement in the 

operation of the Hydropower electric generating dams in Nigeria 

(4) That the local content plan shall constitute the basis for approval of any proposed 

installation of Hydropower Generating Dam in any of the existing three Dams in Nigeria 
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(5) That the local content plan shall be the basis for the evaluation of the operator‟s contracts. 

THE LOCAL CONTENT 

8.  The Local Content of any of the existing Hydropower electric generating Dams in the Nigerian 

shall ensure: 

1) That the Minimum Nigerian content of any project in the hydropower sector which shall 

not be less than 30% 

2) That the operator of the Hydropower electric generating dams shall employ only 

indigenous member of the host community or Nigerian in their junior and intermediate 

cadres or corresponding grades designated by the operators or company. 

3) That all operators and companies in the country Hydropower Electric Generating Dams 

shall ensure the employment of Nigerians in the managerial, professionals and supervisory 

grades or any corresponding grade designated by the operator of not less than 30% of the 

persons employed in those categories. 

4) That the operators of the hydropower electric generating Dam Board Directors shall be 

constituted with not less than 30% of persons within the locality. 

9.  Subject to the approval of relevant Local Content Board or Ministry and or any law in existence 

in relation to or connected with collaboration with foreign experts in Hydropower Electric 

Generating Dams for operation which experts are not locally available in the Host community and 

or the country, shall be subjected to the following: 

(1). the approval for such services shall not exceed a maximum of three (3) years from the 

commencement of this Act. 

(2). where it is in the area of manpower, the operators shall within the approved years 

ensure that the indigenous host community are adequately trained to participate in the area. 

PART III: HYDROPOWER ELECTRIC GENERATING DAMS COMMISSION 

10. (1) Whereas for the purpose of effective implementation and monitoring of local content in the 

operation of the Hydro electric Generating Dams in Nigeria;there shall be established Hydropower 
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Electric Generation Dams Commission for Nigeria (in the Act shall be referred to as ”the 

Commission”) 

     (2)  The commission - 

(a) Shall be a body corporate with perpetual succession and a common seal; 

(b) May be sue and be sued in its name; and 

(c) May acquire, hold or dispose of any property, movable or immovable 

  for the purpose of any carrying out any of its function under this Act. 

 

(3) The Commission shall have powers and duties as are conferred on it by this Act or by any other 

enactment or law on such matters on which the National Assembly has power to make law. 

11. The Board shall be responsible for the supervision and monitoring, providing guidelines and 

coordinating the operation of Dams in connection with compliance to the Local content.  

12. Powers and duties of Commission shall include: 

(1). The establishment of and the operation of the existing Dams shall be subject to 

indigenous participation right and upon fulfillment of such conditions as may be specified 

by the  Commission. 

(i) Give first consideration to Nigerian goods and services and the engagement of Nigerians 

in the Project Work Programme; and 

(ii) Ensure the use of locally manufactured goods where these meet industry       

specifications 

(iii) Once a plan submitted meets the Commission's standards, the Commission shall within 

30 days issue a Certificate of Authorization for the Project. 

(2) The operators shall submit the local content plan to the board complying with the 30% 

stipulation in Act. 
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(3) The Local content plan shall contain in explicit term the area of the indigenous host 

community involvement of the operators in Nigeria. 

(4) The Local content plan shall constitute essential basis for the establishment of any other 

dams apart from the existing ones in Nigeria. 

(5) The Local Content plan shall be the basis for any contractual bidding in Nigeria. 

(6)  The Local Content plan shall be the basis for the evaluation of the operators‟ 

contract in Nigeria. 

(7) Maintaining compliance with indigenous participation in accordance with the act 

(8) The Local Content plan shall be considered in any application for the establishment of a 

new Dam in any part of the country. 

(9) Assist the government in controlling the activities of the Dams‟ operations in line with 

the Act. 

(10) The Commission shall have the power to make regulations prescribing information to 

be included in the operators‟ local content proposals in line with the Act. 

13. No License shall be issue for the establishment of a Hydropower Electric Generating Dams or 

even lease unless it is submitted an Local Content plan for Nigerian employees within 12 months 

of the grant of a license or the grant of a lease, respectively.  

14. Any lacuna is expected to be addressed by the Nigerian Content Monitoring Commission that 

has with it the mandate to provide guideline for the implementation of the Provision of this Act. 

15. (1) Upon the commencement of this Act, no expatriate quota shall be granted to any Operator 

in the Nigeria Hydropower Dam without obtaining the approval of the Commission through the 

process stipulated in the Regulations and the Commission Procedure Guide. 

(2) The Commission shall have an Immigration and Customs seat in-house. 

(3) The Commission shall make Regulations with targets to ensure full utilization and steady 

growth of in-country capacity of Indigenous Hydropower Electric Generating Dams and other 

facilities for the Nigerian Economy. 
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PART IV: PENALTIES FOR NON-COMPLIANCE 

16. The operators are to ensure compliance with the provision of the Act. In any case or cases of 

non-compliance or breach the following sanctions shall apply: 

17.  Any person, body or authority that does not comply with any regulations, guidelines or 

standards prescribed for the purposes of local content pursuant to this Act is guilty of offence. 

(1). In case of breach of local content in employment of contract of service, the operator 

shall be liable to suspension and cancellation of the operation. 

(2). In cases of supply or procurement of equipments which are locally available the same 

sanction as in sub section 1 of section 17. 

(3)  In cases of breach in engaging indigenous contractors or sub-contractors, the operators 

shall be liable to payment of fine to the tune of 20% of the total contract sum for each 

project where the offence is committed or cancellation of the project. 

(4) Where it is established that an officer of the operator is liable for the award of such 

contract, the officer shall be liable to 2 years imprisonment and or the payment of 10% of the 

value of the contract. 

(5) . Where the operators failed to meet or implement the minimum 30% proposed 

membership of the directors or Local Content in total the operators may be liable to 

withdrawal of operating  license for not less than three (3) years or a fine of Ten Million 

Naira (N10, 000, 000: 00K) only.  

18. Where a person is convicted of an offence under this section and the court is satisfied that as a 

result of the commission of the offence the person derived an economic benefit directly or 

indirectly, the court may order the person to pay, in addition to any fine under section 17, a fine in 

an amount equal to the court estimate of the amount of economic benefit. 

19. No action may be commenced against the operator(s) after: 

(a) 3 years from the date that the illegal offence become known to the Board, or 
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(b). 6 years from the date of the occurrence of the alleged offence, whichever   

occurs first 

MISCELLANEOUS PROVISIONS 

20. There shall, at the beginning of every year ending filed, a comprehensive Legal and Audit 

service plans to the Hydropower Electric Power Generating Dam Commission. 

21. The operators, contractors and sub-contractors shall engage and or retain only indigenous legal 

practitioner and auditors in their operations and business transactions in compliance with the Local 

Content Act.   

22. (1) Subject to the provisions of this Act, the provisions of the Public Officers Protection Act 

shall apply in relation to any suit instituted against any officer or employee of the Commission. 

(2) Notwithstanding anything contained in any other enactment or law, no suit shall lie or be 

instituted in any court against any member of the Commission, the Director-General, the Secretary 

or any other officer or employee of the Commission for any act done in pursuance or execution of 

this Act or any other enactment or law, or of any public duty or authority in respect of any alleged 

neglect or default in the execution of this Act or such enactment or law, duty or authority unless- 

(a) It is commenced within 3 months next after the act, neglect or default 

complained of, or 

(b) In the case of a continuation of damage or injury, within 6 months next after the 

cessation thereof. 

23. (1) Any notice given by the Commission under or for the purpose of this Act shall be 

sufficiently given if it is in writing, under the seal of the Commission or is signed by the Director-

General, or Secretary by one or more of the Principal Officers of the Commission, or by any 

person purporting to act by direction of the Commission, and is served in accordance with 

provision of this Act on the person or persons primarily concerned therewith or on any person or 

organization deemed by the Commission to represent the person or persons primarily concerned 

therewith. 
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(2) All documents purporting to be signed by or on behalf of the Commission or to be sealed with 

the seal of the Commission shall, in all courts and in all proceedings under this Act, be deemed to 

have been so signed or sealed with due authority, unless the contrary is established. 

24. (1) Any notice or other document required or authorized to be served on or given to any person 

for the purpose of this Act may be served or given by delivering it to that person, or by leaving it at 

his usual or last known place of residence or business or at the address specified by him in any 

notice, application, or other document made, given or tendered to the Commission under this Act, 

or by posting it by registered mail to him at that place of residence or business or at that address. 

(2) If any such notice or other document is sent to any person by registered mail, then, unless the 

contrary is shown, it shall be deemed to have been delivered to him when it would have been 

delivered in the ordinary course of posting a mail unless the contrary is established; and in proving 

the delivery it shall be sufficient to prove that there is return post office slip showing actual 

delivery. 

(3) Where for any purpose under this Act a notice or document is required to be served on a firm 

or company, the notice or document may be served on the secretary, executive officer, manager, or 

other officer holding a similar position in the association or body; and for the purpose of this Act, 

service on the association or body shall, unless otherwise directed by the Commission, be deemed 

to be service on all persons who are members of the association or body or who are represented on 

the association or body by those members. 
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APPENDIX B 

NATIONAL CENTRE FOR HYDROPOWER RESEARCH AND DEVELOPMENT  

UNIVERSITY OF ILORIN, ILORIN, NIGERIA 

OPERATIONAL IMPACT ASSESSMENT STUDY GROUP FOR JEBBA,  

KAINJI AND SHIRORO DAMS 

Questionnaire on Socio Economic Impacts 

A. Primary Characteristics of Respondents. 

1. Location {GPS}…………….. Ward …………………village /Town, 

2. Age (a) less than 15   (b) 25-35  (c) 36-45yrs  (d) >45. 

3. Occupation  (a) farming  (b) fishing  (c) business/trading (d) civil servant. 

4. Monthly income (a) <7500 (b) 7500-15,000 (c) 16,000-20,000 (d) < 20,000. 

5. Religion affiliation  (a) Islam (b) Christianity  (c) others specify, 

6. Residential status:   Indigene (   ),   Migrant (   ),   Settler  (   ) 

7. Tribe:    (a) Gwagi  (b) Hausa / Fulani (c) Nupe (d) Others 

8. State of Origin: --------------------------------  

9. Marital status (a) single (b) married (c) Divorced (d) widowed  

10.  Family size: (a) < 5 (b) 6- 10 (c) 11 – 15 (d) > 15 

11.  Highest level of education (a) primary (b) Secondary (c) tertiary (d) Qur‟an/ Arabic. 

B. Resettlement 

1. How long have you been here? (a) <10years (b) 10-20years (c) 21-30years  

  (d) since birth. 

2. If resettled to this present location , in what ways has your movement affected you, 

(a)   Loss of economic life (b) Affected my place of worship 

(c) Social and Health problem (d) Others; please specify 

3. Did your resettlement affect land ownership? (a) Yes (b) No (c) Cannot say 

4. Do you prefer this settlement to the former? (a) Yes (b) No (c) Cannot say 

5. If Yes; in what ways: (a) Access to Fertile land /Fishing Ground (b) Access to Electricity 

(c) Access to potable water (d) Others; please specify. 

6. Do you consider this new location safer?  (a) Yes    (b) No (c) Cannot say  
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7. If NO, in what ways (a) Security (b) Ecological problems 

 (c) Ethnic Conflicts (d) others please specify. 

C. Economic Activities 

1. If your response in A3 above is farming / fishing do you have reasonable access to land or 

water? (a) Yes (b) No (c) Cannot say 

2. If yes, in what ways (a) very adequate (b) adequate (c) fairly adequate  

         (d) Not adequate;  

3. Are you engaged all the year round? (a) Yes  (b) No (c) Cannot say 

4. If no what period(s) of the year are you mostly engaged? 

(a) Dry Season  (b) Raining Season   (c) All the year round 

5. Does the dam have any impact on the seasonality of your job? (a) Yes   (b) No 

6. What is the effect of the dam on your fish catch? (a) Improved (b) reduced    

(c) cannot say   

7. What is the nature of this effect? (a) Permanent (b) Temporary (c) No Change 

8. In what ways is the dam of benefit to this community? 

(a) Employment for members of the community 

(b) Social infrastructure 

(c) Security of life and properties 

(d) Transportation facility 

9. What is the nature of the employment benefit occasioned by the presence of the dam on 

your community? (a) Indirect (b) Direct (c) No benefit 

10. How many people in this community are employed in PHCN? (a)<5 (b) 6 - 10  

(c) 11 – 15 (d) >15 

11.  What are the benefits derived from the available social infrastructure? (a) Indirect (b) 

Direct (c) No benefit 

12. What are the major trade attractions occasioned by the hydropower dams on your 

community?   

(a) An enlarged national market  

(b)  State market with improved varieties of good  

(c) Local markets and increase in the population; (d) No Change 

13. Has the Dam attracted any industry to your community? (a)Yes (b) No 
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14.  If yes, what is the nature of the industries?  (a) Large scale Industries  

(b) Medium and small scale industries (c) Micro industries (craft and cottage)   

(d) No industries 

D. Cultural Characteristics 

1. In your culture who owns land?  

(a) Ancestors (b) King (c) Clans (d) Individuals 

2. Has the project sites encroached on any historical sites?  

(a) Shrines   Yes ( )  No ( )  Don‟t know ( ) 

(b) Local artifacts  Yes ( )   No ( )  Don‟t know ( ) 

(c) Festivals  Yes ( )   No ( )  Don‟t know ( ) 

(d) Burial sites Yes ( )   No ( )  Don‟t know ( ) 

3. In what ways has this project influenced your culture 

(a) Positively (b) Negatively (c) No change 

4. Has the project empowered the women in your community? Yes or No 

5. If yes, in what ways 

(a) Employment opportunities  Yes ( )  No ( )  Don‟t know ( ) 

(b) Skill acquisition   Yes ( )  No ( )  Don‟t know ( ) 

(c) Political Emancipation  Yes ( )  No ( )  Don‟t know ( ) 

E.  INFRASTRUCTURE 

1. ELECTRICITY 

 (a) Available? Yes ( )   No ( )  Don‟t know ( )  

(b) Accessible? Yes ( )  No ( )  Don‟t know ( )  

(c) Affordable? Yes ( )  No ( )  Don‟t know ( )  

2. WATER SUPPLY 

(a) Available?  Yes ( )   No ( )  Don‟t know ( )  

(b) Accessible? Yes ( )  No ( )  Don‟t know ( )  

(c) Affordable? Yes ( )  No ( )  Don‟t know ( )  

3. HOUSING 

(a) Available?  Yes ( )   No ( )  Don‟t know ( )  

(b) Accessible? Yes ( )  No ( )  Don‟t know ( )  

(c) Affordable? Yes ( )  No ( )  Don‟t know ( )  
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4. SCHOOLS 

(a) Available?  Yes ( )   No ( )  Don‟t know ( )  

(b) Accessible? Yes ( )  No ( )  Don‟t know ( )  

(c) Affordable? Yes ( )  No ( )  Don‟t know ( )  

5. HOSPITAL 

(a) Available?  Yes ( )   No ( )  Don‟t know ( )  

(b) Accessible? Yes ( )  No ( )  Don‟t know ( )  

(c) Affordable? Yes ( )  No ( )  Don‟t know ( )  

6. ROADNETWORK 

(a) Available?  Yes ( )   No ( )  Don‟t know ( )  

(b) Accessible? Yes ( )  No ( )  Don‟t know ( )  

(c) Affordable? Yes ( )  No ( )  Don‟t know ( )  

7. IRRIGATION 

(a) Available?  Yes ( )   No ( )  Don‟t know ( )  

(b) Accessible? Yes ( )  No ( )  Don‟t know ( )  

(c) Affordable? Yes ( )  No ( )  Don‟t know ( )  

8. WASTE DISPOSAL FACILITY 

(a) Available?  Yes ( )   No ( )  Don‟t know ( )  

(b) Accessible? Yes ( )  No ( )  Don‟t know ( )  

(c) Affordable? Yes ( )  No ( )  Don‟t know ( )  

9. DEVELOPMENT PROJECTS 

(a) Available?  Yes ( )   No ( )  Don‟t know ( )  

(b) Accessible? Yes ( )  No ( )  Don‟t know ( )  

(c) Acceptability? Yes ( )  No ( )  Don‟t know ( )  
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APPENDIX C 

HEALTH IMPACT ASSESSMENT OF HYDROPOWER DAMS 

A. SETTLEMENT 

 Name of settlement: _______________________________ GPS: ______________ 

Settlement Location to Spatial Map: _____________________________________ 

 Settlement Population: ________________________________________________ 

 Settlement Main Occupation: ___________________________________________ 

B. IMPORTANT DISEASES BECAUSE OF THE DAM 

1.  MALARIA FEVER:  

(A1) Incidence of the disease is more in the country (  ), Incidence is more in the state (  ), 

Incidence is more in the Local Government Area (  ), Incidence is only more in the village (   

), Not important 

(A2) What is the benefit of the disease: Is a major positive benefit (  ), significantly 

improved our community (  ) Improved our community (   ), No change (  ), Negative 

change (  ), Dis-benefit to the community (  ), Major dis-benefit (  ) 

(B1) How is this condition to your community: No change (  ) Temporary (  ) Permanent (  

) 

 (B2) Can this disease be changed: No Change (  ) Reversible (   ) Irreversible (  ) 

(B3) Do you think the effect of this disease on the individual is now or later:   

No Change (  ) Now (  ) Later (  ) 

2. DIARRHOEA DISEASES: 

(A1) Incidence of the disease is more in the country (  ), Incidence is more in the state (  ), 

Incidence is more in the Local Government Area (  ), Incidence is only more in the village (   

), Not important 

(A2) What is the benefit of the disease: Is a major positive benefit (  ), significantly 

improved our community (  ) Improved our community (   ), No change (  ), Negative 

change (  ), Dis-benefit to the community (  ),  

 Major dis-benefit (  ) 

(B1) How is this condition to your community: No change (  ) Temporary (  ) Permanent (  

) 
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 (B2) Can this disease be changed: No Change (  ) Reversible (   ) Irreversible (  ) 

 (B3) Do you think the effect of this disease on the individual is now or later?   

No Change (  ) Now (  ) Later (  ) 

3. SCHISTOSOMIASIS: 

(A1) Incidence of the disease is more in the country (  ), Incidence is more in the state (  ), 

Incidence is more in the Local Government Area (  ), Incidence is only more in the village (   

), Not important 

(A2) What is the benefit of the disease: Is a major positive benefit (  ), significantly 

improved our community (  ) Improved our community (   ), No change (  ), Negative 

change (  ), Dis-benefit to the community (  ),  

 Major dis-benefit (  ) 

 (B1) How is this condition to your community?  

 No change (  ) Temporary (  ) Permanent (  ) 

 (B2) Can this disease be changed: No Change (  ) Reversible (   ) Irreversible (  ) 

 (B3) Do you think the effect of this disease on the individual is now or later?   

 No Change (  ) Now (  ) Later (  ) 

4.  ONCHOCERCIASIS: 

(A1) Incidence of the disease is more in the country (  ),  

Incidence is more in the state (  ), Incidence is more in the Local Government Area  

(  ), Incidence is only more in the village (   ), Not important 

(A2) What is the benefit of the disease: Is a major positive benefit (  ), significantly 

improved our community (  ) Improved our community (   ), No change (  ), Negative 

change (  ), Dis-benefit to the community (  ),  

 Major dis-benefit (  ) 

(B1) How is this condition to your community: No change (  ) Temporary (  ) Permanent (  

) 

 (B2) Can this disease be changed: No Change (  ) Reversible (   ) Irreversible (  ) 

 (B3) Do you think the effect of this disease on the individual is now or later?   

 No Change (  ) Now (  ) Later (  ) 
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5. TREATMENT REGIME 

Where do you receive treatment for your illness? __________________________ 

(A1) Is the number more in the country because of the dam (  ), is the no more in the state (  

), is the no more in the 

Local Government Area (  ), is the no only more in the village (   ), No difference 

(A2) What benefits has the treatment center contributed: major positive benefit (  ), 

significantly improved benefit (  ) Improved benefit (   ), No change (  ), Negative benefit (  

), Dis-benefit to the community (  ),   Major dis-benefit (  ) 

 (B1) How is the center to your community: No change (  ) Temporary (  )  

Permanent ( ) 

 (B2) Can this centre be changed: No Change (  ) Reversible (   ) Irreversible (  ) 

 (B3) What do you think the effect of this center on the individual is now or later?   

No Change (  ) Now (  ) Later ()  

6. WATER QUALITY 

 What is the effect of the dam operation on the water when it comes out? 

(A1) The effect is on the country (  ), the effect is more in the state (  ), effect is more in the 

Local Government Area (  ), the effect is only more in the village (   ), Not important 

(A2) What are the benefits of the water out of the dam:  

Is a major positive benefit (  ), significantly improved    benefit (  ) Improved our 

community (   ), No change (  ), Negative change  

(  ), Dis-benefit to the community (  ),  Major dis-benefit (  ) 

(B1) How is effect of this water to your community: No change (  ) Temporary (  ) 

Permanent (  ) 

 (B2) Can this water be changed: No Change (  ) Reversible (   ) Irreversible (  ) 

 (B3) Do you think this water has effects on individual now or later?   

No Change (  ) Now (  )  

7. ACCIDENT 

i. Has there being any incidence of drowning in your community? YES or NO,  

ii. If yes, how many people were involved:__________________________________ 

iii. What event led to the incidence? 
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(a) Swimming (b) Traveling (c) Fishing (d) Flooding 

The importance of drowning 

  (A1) Is more in the country (  ), is more in the state (  ), Incidence is more in the LGA (  ),  

Incidence is only more in the village (   ), Not important 

(A2) What is the benefit of the drowning: Is a major positive benefit (  ), significantly 

improved our community (  ) Improved our community (   ), No change (  ), Negative 

change (  ), Dis-benefit to the community (  ),     Major dis-benefit (  ) 

 (B1) What is the occurrence of this condition to your community: No change (  )  

Temporary (  ) Permanent (  ) 

 (B2) Can this be prevented: No Change (  ) Reversible (   ) Irreversible (  ) 

 (B3) Does this have effect on the individuals now or later?   

No Change (  ) Now (  ) Later (  ) 

8. ROAD TRAFFIC ACCIDENT 

Would you say that the construction of dam in this area has contributed to the incidence of 

road traffic in this area?  YES or NO, if yes, how? ________________ 

  (A1) Is more in the country (  ), is more in the state (  ), Incidence is more in the Local 

Government Area (  ), Incidence is only more in the village (   ), Not important 

(A2) What is the benefit of the road accident: Is a major positive benefit (  ), significantly 

improved benefit (  ) Improved benefit (   ), No change (  ), Negative change (  ), Dis-

benefit to the community (  ),   Major dis-benefit (  ) 

 (B1) What is the occurrence of this condition in community?  

 No change (  ) Temporary (  ) Permanent (  ) 

 (B2) Can this be prevented: No Change (  ) Reversible (   ) Irreversible (  ) 

 (B3) Does this have effect on the individual is now or later:   

 No Change (  ) Now (  ) Later (  ) 

9. OTHER FORMS OF ACCIDENTS / DISASTERS 

What other catastrophe have been experienced in the past because of the construction of the 

dam: ___________________ 

  (A1) Is more in the country (  ), is more in the state (  ), Incidence is more in the Local 

Government Area (  ), Incidence is only more in the village (   ), Not important 
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(A2) What are the benefits of the catastrophes: Is a major positive benefit (  ), significantly 

improved benefit (Improved benefit (   ), No change (  ),  

Negative change (  ), Dis-benefit to the community (  ),   Major dis-benefit (  ) 

 (B1) Is this catastrophe:  Temporary (  ) Permanent (  ), No Change (  ) 

 (B2) Can this be prevented: No Change (  ) Reversible (   ) Irreversible (  ) 

 (B3) Does this have effect on the individual is now or later:  No Change (  ) Now (  ) Later 

(  ) 

10. YOUTH /COMMUNITY AGITATION  

Is there any youth / community agitation because of the site of the dam? YES OR NO 

IF YES,  

  (A1) Is more in the country (  ), is more in the state (  ), Incidence is more in the Local 

Government Area (  ), Incidence is only more in the village (   ), Not important 

(A2) What are the benefits of the AGITATION: Is a major positive benefit (  ), 

significantly improved benefit (Improved benefit (   ), No change (  ), Negative change (  ), 

Dis-benefit to the community (  ),   Major dis-benefit (  ) 

 (B1) Is the Agitation:  Temporary (  ) Permanent (  ), No Change (  ) 

 (B2) Can this be prevented: No Change (  ) Reversible (   ) Irreversible (  ) 

 (B3) Does this have effect on the individual is now or later:  No Change (  ) Now (  ) Later 

(  ) 

 

11. SUBSTANCE USE  

Are the youths engaged in any substance use? Yes or no ------------ 

If yes, name the substances _________________________________________ 

(A1) Is more in the country (  ), Is more in the state (  ), Incidence is more in the Local 

Government Area (  ), Incidence is only more in the village (   ), Not important 

(A2) What are the benefits of the use: Is a major positive benefit (  ), significantly 

improved benefit (Improved benefit (   ), No change (  ), Negative change (  ), Dis-benefit 

to the community (  ),   Major dis-benefit (  ) 

 (B1) Is this use:  Temporary (  ) Permanent (  ), No Change (  ) 

 (B2) Can this be prevented: No Change (  ) Reversible (   ) Irreversible (  ) 
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 (B3) Does this have effect on the individual is now or later:  No Change (  ) Now (  ) Later 

(  ) 

 

12. SOCIAL INFRASTRUCTURE 

Name the social infrastructure enjoyed in this area before the 

dam______________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

_____ 

Do you think that these have improved because of the construction of Dam? 

(A1) Is more in the country (  ), is more in the state (  ), Incidence is more in the Local 

Government Area (  ), Incidence is only more in the village (   ), Not important 

(A2) The benefits are:  a major positive benefit (  ), significantly improved benefit 

(Improved benefit (   ), No change (  ), Negative change (  ), Dis-benefit to the community (  

),   Major dis-benefit (  ) 

 (B1) Are these:  Temporary (  ) Permanent (  ), No Change (  ) 

(B2) Can this be prevented from not been enjoyed? No Change (  ) Reversible (   ) 

Irreversible (  ) 

(B3) Do these structures have effects on individual now or later:  No Change (  )  

Now (  ) Later (  ) 

13. QUALITY OF LIFE  

Has the quality of life improved with the dam operation? YES or NO,  

If yes, is this improvement 

(A1) more in the country (  ), more in the state (  ), Incidence is more in the Local 

Government Area (  ),  

Incidence is only more in the village (   ), Not important 

(A2) The Life improvement: Is a major positive benefit (  ), significantly improved benefit 

(Improved benefit (   ), 

 No change (  ), Negative change (  ), Dis-benefit to the community (  ),   Major dis-benefit 

(  ) 

 (B1) The Life improvement is:  Temporary (  ) Permanent (  ), No Change (  ) 
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 (B2) Can the improvement be: Reversed (   ) Irreversed (  ) No change (  ) 

(B3) Do these have effects on the individual now or later?   

No Change (  ) Now (  ) Later (  )  

14. STRESS RELATED IMPLICATIONS 

What are the worrisome implications of the dam in this community? 

(A1) Is more in the country (  ), is more in the state (  ), Incidence is more in the Local 

Government Area (  ),  

Incidence is only more in the village (   ), Not important 

(A2) What are the effects of the worries: Is a major positive benefit (  ), significantly 

improved benefit ( ) 

Improved benefit (   ), No change (  ), Negative change (  ),  

Dis-benefit to the community (  ),   Major dis-benefit (  ) 

 (B1) Are these stresses:  Temporary (  ) Permanent (  ), No Change (  ) 

 (B2) Can they be prevented: No Change (  ) Reversible (   ) Irreversible (  ) 

 (B3) Does this have effect on the individual is now or later:   

 No Change (  ) Now (  ) Later (  ) 

15. What are the safety issues (occupational hazards) peculiar to this dam 

____________________________________________________________________ 

16. Is there any existing workplace safety policy. yes or no. if yes what type of hazards are 

covered __________________________________________________________ 
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APPENDIX D 

ENERGY COMMISSION OF NIGERIA 

NATIONAL CENTER FOR HYDROPOWER RESEARCH AND DEVELOPMENT 

UNIVERSITY OF ILORIN, ILORIN, NIGERIA. 

AGRICULTURAL AND BIOLOGICAL ENVIRONMENT QUESTIONNAIRE 

 

SETTLEMENT: ____________________  LOCAL GOVT.: _______________ 

GPS: _________________________  ELEVATION: _________________ 

Section A: Biological Environment 

1.  Aquatic animals  

1.1 Zooplankton 

1.1.1 List the aquatic animals present before dam construction 

(a) Crocodiles (b) Hippopotamus (c) Snakes (d) Others (specify)…………… 

1.1.2   List the aquatic animals present after dam construction 

(a) Crocodiles (b) Hippopotamus (c) Snakes (d) Others  (specify)………..… 

1.1.3 What is the effect of water impoundment on the population these aquatic species? 

(a) Increase  (b) Decrease (c) No effect  

1.2 Fishing activities  

1.2.1 What is the effect of water impoundment on fish population? 

(a) Drastic reduction (b) Fair reduction (c) No effect (d) Increased,  

1.2.2 List the type of fish species present in the area ____________________ 

________________________________________________________________ 

1.2.3 What is the effect of dam construction on commercial fisheries? 

 (a) Increased profit (b) Decreased profit (c) No change (d) Cannot say.  

1.3 Disease vectors  

1.3.1  What is the effect of dam construction on the prevalence of the following? 

(a) Mosquitoes (i) Increase, (ii) Decrease, (iii) No change,    

(b) Water snails (i) Increase, (ii) Decrease, (iii) No change,  

(c) Tsetse fly (i) Increase, (ii) Decrease, (iii) No change,  
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2. Aquatic Flora 

2.1 What are types of water weeds presents before dam construction? 

 ________________________________________________________________ 

2.2 List the water weeds present after dam construction? 

 ________________________________________________________________ 

 _________________________________________________________________ 

2.3 What are effects of water weeds on turbine operation? 

 ________________________________________________________________ 

3. Terrestrial fauna 

3.1 Effect of dam on the population of game species present in the area   

 (a) Elephant (i) Increase (ii) Decrease (iii) No change 

(b) Antelopes (i) Increase (ii) Decrease (iii) No change 

(c) Grass cutter (i) Increase (ii) Decrease (iii) No change 

(d) Snakes (i) Increase (ii) Decrease (iii) No change 

(e) Monkeys (i) Increase, (ii) Decrease (iii) No change 

(f) Lions (i) Increase (ii) Decrease (iii) No change 

3.2 Type of Agricultural pests present in the area 

 (a) Locust (i) Increase (ii) Decrease (iii) No change   

 (b)Grasshoppers (i) Increase (ii) Decrease (iii) No change 

 (c) Army worm (i) Increase (ii) Decrease (iii) No change 

 (d) Aphids (i) Increase (ii) Decrease (iii) No change 

 (e) Yam beetle (i) Increase (ii) Decrease (iii) No change 

 (f) Cassava mealy bugs (i) Increase (ii) Decrease (iii) No change 

 (g) Birds (i) Increase (ii) Decrease (iii) No change 

 (h) Rodents (i) Increase (ii) Decrease (iii) No change 

 (i) Monkeys (i) Increase (ii) Decrease (iii) No change 
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Section B:Agricultural Environment 

1. What is the effect dam construction on the following agricultural practices? 

 (a) Arable Farming (i) Encouraged (ii) Discouraged (iii) No change 

 (b) Forestry (i) Encouraged, (ii) Discouraged, (iii) No change, 

 (c) Pastoral farming  (i) Encouraged (ii) Discouraged (iii) No change 

 (d) Poultry   (i) Encouraged (ii) Discouraged (iii) No change 

 (e) Nomadic farming  (i) Encouraged (ii) Discouraged (iii) No change 

 (f) Piggery farming  (i) Encouraged (ii) Discouraged (iii) No change 

 (g) Fishery   (i) Encouraged (ii) Discouraged (iii) No change  

2. Effect of dam construction on farming activities 

(a) Shifting cultivations  (i) Encouraged (ii) Discouraged (iii) No change 

(b) Bush fallow   (i) Encouraged (ii) Discouraged (iii) No change  

(c) Plantation agriculture  (i) Encouraged (ii) Discouraged (iii) No change 

(d) Mixed Cropping (i) Encouraged (ii) Discouraged (iii) No change 

(e)  Pastoral nomad (i) Encouraged, (ii) Discouraged, (iii) No change, 

3. Livestock‟s grazing pattern 

 (a) Migrating (b) Home fattening (c) Water-hole utilization 

4. Any prevalent livestock diseases in your area? (a) Yes  (b) No  

 

Section C: Soil Tillage 

 What is the effect of water impoundment on the following? 

1. Land preparation   (i) Encouraged (ii) Discouraged (iii) No change 

2. Cultivations technique  (i) Encouraged (ii) Discouraged (iii) No change  

3. Soil fertility   (i) Encouraged (ii) Discouraged (iii) No change 

4. Crop selection   (i) Encouraged (ii) Discouraged (iii) No change  

 

Section D: Irrigation Environment 

1. What is the effect of Dam construction on irrigation? 

Practice(s)   (a) Affected (b) Not Affected(c) Don‟t know  

Choice of Method (a) Affected (b) Not Affected(c) Don‟t know 

Choice of Crop (a) Affected (b) Not Affected(c) Don‟t know 
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Land Ownership (a) Affected (b) Not Affected(c) Don‟t know 

Salinity status of soil (a) Affected (b) Not Affected(c) Don‟t know 

 

2. Describe the water shed protection structures installed for protection against flood?

 __________________________________________________________________ 

Section E:  Soil Erosion Environment 

1. Do you have serious soil erosion problems as a result of dam construction? 

(a) Yes  (b) No 

2. List the soil erosion problems encountered 

 (a) Raindrop erosion (b) Sheet erosion (c) Rill erosion (d) Inter-rill erosion 

 (e) Gully erosion (f) Steam channel erosion 

3. Do you till in the direction of slope? 

 (a) Yes  (b) No  

4. Do you apply any soil erosion measure (a) Yes  (b) No 

5. Describe the erosion control measure(s) commonly used in the area:- 

 (a) Bench terrace system (b) Broad base terrace system 

 (c) Strip cropping (d) others (specify) ____________________________ 

Section F: Local Resources 

1.  Has this  project any effect on local resources  (a) Yes  (b) No 

2. How do you source for your cooking fuel? 

(a) By cutting nearby bush (b) By buying 

3. What distance do you cover to get cooking fuel? 

(a) Less than 100 meters (b) 400-1km  (c) 100-400m (d) >1km 

4. Do you eat/kill bush meat?  (a) Yes    (b) No  

5. Has the project any effect on cooking fowl and bush meat? (a) Yes (b) No 

6. What is your opinion about non poaching? 

_____________________________________________________________ 

7. (a) Has the project any positive or negative effect on aesthetic and recreation of the local 

people? (a) Yes (b) No 

(b) How? ____________________________________________________________ 

8. Has the project any impact on your cropping system? (a) Yes (b) No 
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9. What impact has the project on local market system 

(a) ______________________________(b) _______________________________ 

10. Has the project any impact on local species of plants and wildlife? (a) Yes (b) No 

11. Has the project any impact on migration patterns of animals? (a) Yes (b) No 

12. Has the project attracted new species to these localities? (a) Yes (b) No 

13. If yes, list them _________________________________________________ 

14. Is your community becoming greener or drier due to the project? 

___________________________________________________________ 

15. What are the seasons of floods (a) _______________ (b) _______________                        

(c) _______________________ (d) _______________________________ 

16. Which of these seasons is more dangerous to the local people? 

____________________________________________________________ 

        17. Is the flood a yearly thing (a) yearly (b) biannually (c) every 3 years (d) others  

(Specify) 

        18. When was the last flood? 

        19. What was the extent of damage?        

________________________________________________________________ 

        20. Has the water level been changing due to the project? (a) Yes (b) No 

        21. What was the impact of low flow on the local people? 

_________________________________________________________________________

_______________________________________________________________ 

       22. What is the nature of the impact of the project on your personality? (a) Anxiety  

             (b) Intrusion on privacy (c) affair constant  
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APPENDIX E 

 QUESTIONNAIRE ON OPERATION AND WORK SAFETY AT THE POWER PLANT 

1.  Have you ever reported any case of hearing impairments to your family members or doctor 

in the past? 

 (a) Yes   (b) No   (c) Cannot say 

2. Did your family members have to speak on top of their voice whenever you are discussing 

any issue? 

 (a) Yes   (b) No   (c) Cannot say 

3. Did you ever notice cracks in any of these facilities? 

 (i) Floor   (a) Yes   (b) No 

 (ii) Wall   (a) Yes   (b) No 

 (iii) Any Equipment (a) Yes   (b) No 

4. Are the storage facilities for fuel, oil and lubricants adequate? 

 (a) Yes   (b) No   (c) Cannot say 

5. If yes, are these facilities far enough from bodies of water? 

 (a) 0 -10 mtr.   (b) 10 -20 mtr.  (c) Above 30 mtr. 

6. How are used oils and lubricants disposed? 

 (i)  Pour in the gutter 

 (ii) Oil cans dumped at the dump sites  

 (iii) Any other method: ……………………………………………………… 

7. Quantify the volume of oil and lubricants that ends up as waste during the maintenance of 

the plant. 

 (a). less than 200ltr.   (b). 200 – 400  (c).  Greater than 400 ltr 

8. How are worn out components disposed? 

 (i) Thrown to dump sites 

 (ii) Buried underground 

 (iii) Disposed as scrap 
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9. Is proper illumination provided in and around the power house? 

 (a) Yes   (b) No  (c) Cannot say 

10. Are safety signs visible, understandable and well placed in and around the plant? 

 (a) Yes   (b) No   (c) Cannot say 

11. Have you ever suffered any form of accident on duty? 

 (a) Yes   (b) No 

12. If yes, how severe was the injury? 

 (a) Minor  (b) major  (c) Severe 

13. When this happened, was appropriate First Aid provided? 

 (a) Yes   (b) No 

14. How far was the hospital you were taken to from the plant? 

 (a) Plant clinic  (b) Nearby hospital  (c) Specialists hospital in the metropolis 

15.  How long did you stayed in the hospital? 

 (a) Less than a week  (b) More than a week  (c) Several weeks 

16. Did you suffer any permanent disability as a result of the accident? 

 (a) Yes   (b) No 

17. If yes, was any compensation paid to you for this occupational hazard? 

 (a) Yes   (b) No  (c) Still waiting for payment 

18. Are the safety measures provided for plant operation appropriate and adequate? 

 (a) Yes   (b) No  (c) Cannot say 

19. List any five (5) Personal Protective Equipment (PPE) provided for you on duty  

 (i) …………………………………………………………………………………… 

 (ii) ………………………………………………………………………………….. 

 (iii) ………………………………………………………………………………… 

 (iv) ………………………………………………………………………………… 

 (v) ………………………………………………………………………………… 
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20. Have you ever gone on any training or workshop in the past two (2) years? 

 (a) Yes   (b) No 

21. If yes, how long was the training period? : 

……………………………………………………………………………….. 

22. State briefly the theme of the training: 

……………………………………………………………………………… 

23. Is the training relevant to your duty? 

 (a) Yes   (b) No  (c) Cannot say 

24. Do you make entries into any of these report and record books? (Please tick) 

 Equipment Checklist 

 Station event record book 

 Job cards 

 Fault log book 

 Daily generation report 

 Others, state: …………………………………………………………… 

25. In fault troubleshooting and maintenance, do you make reference to any of these record 

books? 

 (a) Yes   (b) No  (c)  Past records not available 

26. How are these past records kept? 

 (a) Paper form  (b) Electronic CD form (c) Available on computer network 

27. What is the level of you computer proficiency? 

 (a) Amateur   (b) Professional  (c) Not computer literate 

28. Will you like to go for a training programme on computer literacy? 

 (a) Yes   (b) No 
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29. If these past records are made available “at the click of a button”, will it enhance your skill 

in troubleshooting and maintenance? 

 (a) Yes   (b) No 

30. Are the maintenance planning methods appropriate and adequate? 

 (a) Yes   (b) No 

31. Will maintenance planning/scheduling software enhance you performance if provided? 

 (a) Yes   (b) No 

32. Have you gone for any medical check-up in the last five (5) years? 

 (a) Yes   (b) No 

33. Have you ever been recalled from your normal annual leave? 

 (a) Yes   (b) No  

34. If yes how frequent have you been recalled from annual leave 

 (a)  Once in the last 5 years (b) 3 times in the last 5 years  (c) Always 

35. Do you think that you department is understaffed? 

 (a) Yes   (b) No 

 

 

 


