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Abstract:- Nigeria is blessed with so many human and 

natural resources but there is a vital need to harness these 

resources to serve its citizens. Renewable energy remains 

the cleanest and most reliable energy type and Nigeria is 

blessed with quite a number of these renewable energy 

resources. Small hydropower is among the most accessible 

types of renewable energy. By encouraging private 

investment in the energy sector through reforms, the 

Nigerian government has diversified its energy sources to 

support the development of renewable energy, but this may 

not be sufficient given that the nation still faces obstacles to 

the construction of Small Hydropower Plants (SHPs). One 

of such barriers is the lack of a proper Environmental 

Impact Assessment (EIA) to be carried out on the proposed 

SHPs in Nigeria. This review paper evaluates the need to 

conduct an environmental impact assessment on the small 

hydropower plants in Nigeria. It is concluded that for the 

hydropower plants to stand the test of time, for it to operate 

adequately and for the communities surrounding such 

plants not to be adversely affected by the construction of 

these plants, a proper EIA has to be carried out. 
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I. INTRODUCTION 

 

Hydropower is the largest renewable resource used for 
electricity. It is vital in many parts of the world, with more than 

150 countries producing hydroelectric generated electricity. 

Hydropower accounts for at least 50% of national energy output 

in 63 countries and 90% in 23 [1].About 10 countries acquire 

all their marketable electricity from hydropower, and these 

include Norway, several African nations, Paraguay and Bhutan. 

There is universally about 700 GW of hydro capacity sin 

operation, which generates about 2600 TWh/year [2]. Small, 

mini and micro hydro plants (usually defined as plants less than 

10 MW, 2 MW and 100kW, respectively) also play a key role 

in many countries for rural electrification. In 2015, hydropower 
generated 16.6% of the world's total electricity and 70% of 

all renewable electricity [3]. This was expected to increase by 

about 3.1% each year for the next 25 years [4]. Nigeria has a 

strong hydro potential, and hydropower now contributes for 

around 32% of total installed commercial electric generating 

capacity. More than 11,000MW of large-scale potential which 

are exploitable exists [4]. Hydropower is an important energy 

source, primarily because of its low operating cost per unit of 

power generation. It also has relatively low CO2 emissions per 

unit due to its renewable nature [5]. Despite these and other 

advantages of hydropower, there are issues regarding emissions 
and environmental impacts from hydropower generation. There 

has been a surge in global awareness of the environmental 

impact of hydropower plants such as depletion of natural 

resources, emissions, pollution, deforestation and soil 

degradation [6]. Large-scale dams can have a substantial impact 

on the regional environment. When the river is initially 

dammed, farmlands are sometimes flooded and entire 

populations of people and wildlife are displaced by the rising 

waters behind the dam. In some cases, the reservoir can 

overflow to hundreds or thousands of square kilometres [7]. 

The reduced flow downstream from the dam can also impact 

the downstream human and wildlife population. The dam can 
also act as a barricade to fish that need to travel upstream to 

spawn thereby making the aquatic organisms to be susceptible 

to being caught and killed in the penstock and the outtake pipes. 

Because of the large surface area of the reservoir, the local 

climate can change due to a large amount of evaporation 

occurring [8]. 

 

Environmental performance of products, services and 

processes has become one of the key issues in today’s world 

that is more than ever more conscious of the problems of the 

environment and the consequential climate change [9]. It is 
important to examine ways in which these products, services 

and processes have negative impacts on the environment. One 

of the analytical tools that can be used for this purpose is the 

Environmental Impact Assessment (EIA) 

 

EIA is an environmental decision-making tool that gives 

information on the anticipated implications of development 

projects to people who decide whether or not to approve the 

project [10]. The technical aspects, such as effect detection and 

prediction, as well as the evaluation, management, and 

presentation of information have led some to consider EIA as 
both an art and a science [11]. EIA is thus described as the 

systematic identification and assessment of potential impacts 

(effects) of proposed projects, plans, programmes, or legislative 

actions on the physical, chemical, biological, cultural, and 

socioeconomic components of the total environment [12]. In the 

context of EIA, "environment" refers to the physical, chemical, 

biological, geological, social, economic, and aesthetic 
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components, as well as their complex interconnections, which 

affect persons and communities and ultimately define their 
forms, character, interrelation, and survival [13].  

 

The aim of this study is therefore to; 

1. To enlighten interested people on the concept and practice 

of EIA as it relates to the construction and generation of 

hydropower. 

2. To encourage the appropriate authorities concerned (private 

individuals, contractors and the government) about the need 

to conduct an EIA in proposed SHPs in Nigeria. 

 

II. PURPOSE OF EIA IN PROPOSED SMALL 

HYDROPOWER PLANTS 
The primary purpose of the EIA process is to encourage 

the consideration of the environmental issues in planning and 

decision-making and to ultimately arrive at actions which are 

more environmentally compatible [14]. This means that it 

determines the potential environmental, social, and health 

effects of a proposed SHP, so that those who make decisions in 

developing and authorising the project are aware of the likely 

consequences of their decisions before making them and are 

thus more accountable [15]. It is intended to enable 

knowledgeable and transparent decision-making while also 

trying to seek to avoid, reduce or mitigate probable adverse 
impacts through the contemplation of alternate options, sites or 

processes [16]. 

 

The goal of an EIA is to make the environmental impact 

of a development clear so that the environment is taken into 

account when making decisions, not to compel decision-makers 

to use the least environmentally damaging option. A technical 

tool, the EIA document itself identifies, anticipates, and 

analyses consequences on the physical environment as well as 

social, cultural, and health implications [16]. It can also reduce 

costs and time taken to decide by ensuring that subjectivity and 

duplication of effort are minimized, and also making sure that 
there is proper identification to attempt to estimate the primary 

and secondary consequences which might require introducing 

expensive pollution control equipment or compensation and 

other costs in future [17]. An application of EIA has the 

following aims in common:  

a) provides decision-makers with complete and balanced 

information,  

b) assesses intangible, immeasurable effects that are not 

addressed by other technical reports,  

c) provides a source of information on a proposal to the public 

[18],  
d) formalizes the consideration of alternatives to a proposal 

being considered, and 

e) improves the design of the development and safeguards the 

environment through the application of mitigation and 

avoidance measures [19]. 

 

 

 

III. STAGES OF THE EIA PROCESS FOR A SMALL 

HYDROPOWER PLANT 
 

The EIA process involves several procedures and stages: 

1) Screening: Through this procedure, it is decided whether 

the hydroelectric facility justifies the creation of an EIA. 

The minimum standards for an EIA vary by country; some 

laws specify a list of the types of activities or projects that 

will require one, while others require one for any project 

that may have a significant impact on the environment or for 

projects that exceed a predetermined financial threshold 

[20].  In the case of small hydropower plants in Nigeria, it 

is required because of its potential impact on the 

environment and the monetary cost it would require to set 
up the pant and maintain it. 

2) Scoping: The public and other interested parties participate 

in the scoping phase, which identifies the major 

environmental concerns that should be covered in an EIA 

[21].  One of the first opportunities for the public or NGOs 

to learn about a planned hydropower plant project and 

provide their opinions and suggestions is through scoping. 

Additionally, it can reveal parallel or related operations that 

might be taking place nearby a project, or it might point up 

issues that need to be resolved or that might lead to the 

hydropower plant project's cancellation [22]. 
3) Baseline data collection in this stage, all relevant information 

is collected on the current status of the environment which 

provides a baseline against which change due to the SHP can be 

measured [23]. 

4) Impact prediction: This is predicting the most likely 

environmental alterations that will take place as a result of the 

development of SHPs. 

5) Impact assessment: To produce a conclusion that decision-

makers can utilise to ultimately decide the fate of the project 

proposal, this calls for interpretation of the importance or 

significance of the consequences [24]. 

6) Mitigation: Mitigation includes taking appropriate steps to 
remove/reduce environmental impacts and it can be seen that the 

iterative nature of the EIA process is well demonstrated here [25]. 

A new screening exercise would disclose that there may not have 

been a need to do a formal EIA had the mitigating measures been 

incorporated from the beginning, for instance, if the mitigation 

measures were designed well, all significant impacts may be 

eliminated. 

7) Environment Impact Statement: An Environmental Impact 

Statement (EIS) is the outcome of an EIA which is usually a 

formal document. It includes correct information about the 

development and details about all data gathering processes, 
including screening, scoping, baseline research, impact prediction 

and assessment, mitigation, and monitoring methods [26]. An EIS 

should also produce a non-technical summary for those who are 

not interested in reading the detailed documents. This is extremely 

necessary because EISs are public documents which are supposed 

to let the public know about the nature and possible consequences 

of development in time to comment and/or participate in the final 

project design to make necessary adjustments. 
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8) EIS Review: The EIS is delivered to the appropriate authorities 

after the EIA is finished. This organisation has the power to 
approve or reject development application requests. Review can 

take many different forms. It can be a casual process in which 

decision-makers read and comment on the document; it can also 

be more formal, in which case an expert opinion is sought; [27] or 

it can be through the use of formal review methods designed 

specifically for the purpose. The review procedure should give the 

decision-maker the ability to assess the EIS's suitability (i.e., 

whether it is legally compliant), accuracy, and objectivity. If so, 

they will be able to use the EIS as information to decide whether 

or not the project should gain approval [28].  

9) EIA follow-up: this refers to the phase after the EIA has been 

approved and would entail the monitoring of the impacts, 
continuous environmental management of the SHP project and 

impact auditing. Without any kind of follow-up, the EIA process 

would be linear rather than iterative, and an important step towards 

achieving environmental protection would have been wasted 

[24].The opportunity to control environmental influences and gain 

knowledge from the cause-and-effect linkages and process is 

provided by follow-up. By enabling more precise projections to be 

made, for example, the information generated by this approach can 

help to advance EIA procedures in the future. 

  

IV. MISCONCEPTIONS ABOUT EIA 
 

The introduction of EIA has met with resistance, 

especially with many of those who plan them and engineers, 

who overlook the intended role which is to improve the project 

planning process) and see it as a change that isn’t needed in 

traditional practices [13]. 

 

EIA has been strictly disapproved as being inappropriate 

for application. Some of these criticisms include the following:  

 EIA is too expensive.  

 EIA delays projects [16].  

 EIA is too complex.  

 EIA doesn’t produce useful results.  

 EIA will be misused to stop development.  

 We’re too poor to afford an EIA [29].  

 

V. IMPORTANCE OF EIA 

 

The objective of the EIA process is to inform the public 

and decision-makers about the environmental effects of 

implementing a proposed SHP [30]. The application of EIA has 

numerous benefits to the development of a small hydropower 
plant. It is expected to:  

 Help lower the cost of constructing and operating the SHP 

in the long term. 

 Plan for and implement avoidance or remedial measures in 

time to minimize adverse impacts. 

 Protect the environment [30]. 

 Provide an opportunity for the public to get involved and 

participate. 

 Enhance public confidence. 

 Foster good public relations. 

 Reduce cost and time of project implementation. 

 Increase project acceptance. 

 Improve project performance [16]. 

 Propose designs that are modified to reduce environmental 

impacts. 

  Identify viable alternatives. 

 Predicts significant adverse impacts [31]. 

 Determine mitigation strategies to lessen, balance, or 

eliminate major impacts. 

 Influence decision-making. 

 

VI. DISADVANTAGES OF NOT CONDUCTING AN 

EIA IN SHPS IN NIGERIA 

 

If EIA is not incorporated into the planning of SHP, the 

probability of several negative consequences increases. These 

include:  

1. costly litigation, prosecution, expensive clean-ups, and the 

sudden burden of paying monetary compensation [32].,  

2. expensive “surprises” such as closing down of the plant 

which can result in significant losses to developers and 

project proponents,  

3. loss of trust in public and private institutions [33],  
4. worsening environmental conditions leading to a 

deterioration in the natural resource base and a slowing of 

the economy, and  

5. consumer and public backlash against the government 

institutions, ministries and contractors responsible for 

environmental disasters [29]. 

 

VII. PERSONNEL INVOLVED IN CARRYING OUT 

EIA ON AN HYDROPOWER PLANT 

 

The responsibility for producing an EIA will be assigned 

to (1) the government agency or ministry, (2) the project 
proponent (3) the community [32].  A consultant can also be 

hired to prepare the EIA or manage particular EIA processes, 

like public involvement or technical studies. 

 

Utilizing a consultant entails the possibility that the report 

will be skewed in favour of moving forward with the project 

[33].  If a consultant is hired for the proposed small hydropower 

plant, conflicts may arise if the consultant believes it will 

receive future work if the project is approved, or even indirect 

benefits from related activities [34].  Some regulations demand 

government registration or professional accreditation in EIA 
preparation for consultants. A consultant might occasionally be 

asked to submit a declaration outlining any financial or other 

stake in the project's success [35]. 
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VIII. CONCLUSION 

 
In other to minimize hazards during the construction 

stages and operational stages of a small hydropower plant 

caused by a lack of proper planning, an environmental impact 

assessment must be carried out. 
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