AN EXAMINATION OF THE CAUSES AND EFFECTS OF WATER POLLUTION IN SOCIETIES

ABSTRACT

This research studied and analyzed Water Pollution, the causes, the effects, the sources, types and control of Water Pollution in the societies. Water pollution occurred when pollutants were discharged directly or indirectly into water bodies without adequate treatment to remove harmful compounds, Water Pollution affected plant, and organisms living in this bodies of water. Water pollution was known to be caused by the following factors, sewage and wastewater, marine dumping industrial waste, radioactive waste, oil pollution, underground storage leakages, atmospheric deposition, global warming and petrophication. The effect of water pollution were very tremendous in our societies, there were numerous pollution of water, which we have contaminated ground water effect, effects of agriculture water pollution, effects of thermal of heavy metal water pollution, all these affected the respiratory mechanism of aquatic organism, which will also affects man that take the organism.  These impacts included pollution of the water bodies, it equally affects man directly and indirectly. The most affective way of controlling water pollution was to ensure that chemical wastes should be converted to harmless substance before being dump in the sea and, sewage should be processed, treated and converted to useful fertilizers in plants and also refuse should be processed, treated and converted to useful fertilizers in sewage plant the control of this water pollution has help in our communities and in our lives. 
CHAPTER ONE

INTRODUCTION

BACKGROUND OF THE STUDY

Water can be said to be polluted when there is an introduction of a harmful substances in such a way that its natural qualities are so altered as to impure its usefulness or render it offensive to the sense of taste, smell or sight (Aminu, 2000).

According to Akpan, & Ajayi, (2016), water pollution has so many ways of definition. However, the basic elements of most definitions are the concentration of particular pollutant in water for sufficient period of time to cause certain effect. If it related health such as the ones caused by pathogenic bacteria intrusion, the term contamination is appropriate.  A basis for defining water pollution can be said to the presence of impurities in clean water or pure water.

Most cause of water pollution includes sewage and wastewater, marine dumping, industries waste, radioactive waste, oil pollution, underground storages leakage, atmosphere deposition, global warming eutrophication, fertilizers contain nutrient such as nitrate and phosphate in excess level, which over stimulate the growth of aquatic plants and algae.  These organisms when growth in excess, consequently clogs our water wags, use dissolved oxygen as they decompose and block light to deeper water which proves very harmful to aquatic organism as it affects their respiratory organisms as it affects their respiratory ability. Fish and other invertebrates that reside in water are affected as well (Aminu, 2000).

Finally, science provides many practical solutions to minimizing the present level as which pollutants are introduced into the societies and for remedying past problems.  All the solution comes with some cost (both monetary and societal).  A great deal can be done to minimize pollution in our everyday lives.  If we take care and act responsibly with household chemical and their disposal and recycle, material whose production creates pollution.

The background study of water changing pollution is continuously moving around the earth and constantly its form evaporates from land, become bodies of water and is used by all forms of life on earth, and water pollution is threatening earth’s inhabitants.  The causes of pollution in water are virtually endless and have many sources (Helmer & Hespanho 1997). The most polluting of them are the city sewage and industrial waste discharged into the rivers. Presently, only about 10% of the waste water generated is treated, the rest is discharged as its is into our water bodies.  Due to this pollutants enter groundwater, rivers and other water bodies.  This polluted water, which ultimately ends up in our households, is highly contaminated and cattis disease causing microbes.  Agriculture run-off, or the water from the fields that drains into rivers, is another major water pollutants as it contain fertilizers and pesticides.  Many people dump garbage onto streams, lakes, rivers and seas, thus, making water bodies the final resting place of cans, bottle, plastics and other household products (Jeantheau 2005).  Today cleaning products are synthetic detergents coming from petrochemical industries. Most detergents and washing powders contain phosphates, which are used to soften the water.  These and other chemicals contained in washing products, affect the health of all forms of life in the water and who uses water.  Human infectious diseases are among the most serious affects of water pollution, especially in developing countries, where sanitation may be inadequate or non-existent.  Clearly, problems associated with water pollution have the capabilities to disrupt life on the planet to a great extent.

1.2 STATEMENT OF THE PROBLEM

The achievement of lessening water pollution is the main issue here, what the local government as well as the local people in doing in protecting and sustaining geothermal fluids like hot springs and volcanic ejecta is critical (Aminu, 2000).  What are the factors that will lead to geothermal pollution of hot springs.  Conserving and protecting hot springs by means to not bathing in it for soap, even bio-soap, introduces harmful contaminates that do not break down into the water system.  Keeping composites at 200 feet away system keeping composites at 200 feet away from all water sources because any pollution that gets in threatens fish, wildlits and human drinking water are some of the ways in maintaining the quality of hot springs.

 What are water distribution in the area that contribute in water pollution and eventual decline of the purity of hot springs would be another issue to deal with (Adetunde, & Glover, 2010).  Tarps left in hot springs produce a foreign fungus which does not break down and it harmful to the surrounding and ultimately makes it may into the local water systems.  All this pollutants of water lead to the scientific study of the effect and a way to minimize or control water pollution.

1.3 OBJECTIVES OF THE STUDY

The broad objective of this study is examining water pollution. Specifically but not limited to, other objectives of this study are:

Determining the extent of water pollution in Nigeria

Examining the causes of water pollution in Nigeria

Finding out the effects of water pollution

Examining the ways in which water pollution can be curbed in Nigeria.

1.4 RESEARCH QUESTIONS

 The following research questions will be answered in this study:

To what extent is the incident of water pollution in Nigeria?

What are the causes of water pollution in Nigeria?

What are the effects of water pollution?

What are the ways in which water pollution can be curbed in Nigeria?

1.5 SIGNIFICANCE OF THE STUDY

This study will be greatly significant to the government as the findings of this study will urge the policy makers to make policies that will effectively tackle this scourge of water pollution. It will further be of great significance to the society as the results will reveal the effects of water pollution on the health and on plants and the preventive ways the pollution can be stooped.

In addition, it will also be important to companies, industries and those in the oil sector as the findings will reveal the damage industrial wastes from their companies and industries is causing.

Finally, this study be beneficial to scholars and students as it will serve as an existing material for future reference and further research.

1.6 SCOPE OF THE STUDY

This study will be focused on water pollution. Specifically, this study will be focused on determining the extent of water pollution in Nigeria, examining the causes of water pollution in Nigeria, finding out the effects of water pollution and examining the ways in which water pollution can be curbed in Nigeria.

Selected sample of respondents from Brass LGA in Bayelsa State will serve as enrolled participants for the survey of this study.

1.7 LIMITATTIONS TO THE STUDY

The researcher encountered minor obstacles when conducting the study, as with any human endeavor. The significant constraint was the scarcity of literature on the subject due to the nature of the discourse, so the researcher incurred more financial expenses and spent more time sourcing for relevant materials, literature, or information and in the data collection process, which is why the researcher resorted to a limited choice of sample size. Furthermore, the researcher did this investigation alongside other academic activities. Furthermore, the sample size was limited because only a few respondents were chosen to answer the research instrument, therefore the results cannot be generalized to other secondary schools outside the state. Despite the constraints encountered during the research, all elements were minimized in order to provide the best results and make the research effective.

1.8 DEFINITION OF TERMS

Water Pollution: Water pollution is the contamination of water bodies, usually as a result of human activities, in such a manner that negatively affects its legitimate uses. Water pollution reduces the ability of the body of water to provide the ecosystem services that it would otherwise provide.

CHAPTER TWO

REVIEW OF LITERATURE

2.1  INTRODUCTION

Our focus in this chapter is to critically examine relevant literature that would assist in explaining the research problem and furthermore recognize the efforts of scholars who had previously contributed immensely to similar research. The chapter intends to deepen the understanding of the study and close the perceived gaps.

Precisely, the chapter will be considered in three sub-headings:

Conceptual Framework and
Theoretical Framework

Empirical Review
2.1 CONCEPTUAL FRAMEWORK

Concept of Pollution

Pollution is the introduction by man into the environment of substances or energy liable to cause hazards to human health, harm to living resource as ecological damage; or interference with legitimate uses of the environmental (Millar, 1998). Environmental pollution according to Miller (1998) is “any addition to air, water, soil or food that threatens the health, survival or activities of human or other living organism”. Such chemical or form of energy that causes harm is called pollutant. The pollutants can be solid, liquid, or gaseous products or wastes produced when a resource is extracted, processed, made into products or used. Equally, it can take the form of unwanted energy emissions, such as excessive heat or radiation (Miller Supra).

Similarly, Moronkola, (2003) states that the United Kingdom‟s Protection of Environment Act (1990) declares pollution of the environment as what is released into any environmental medium as a result of human activity which is capable of causing harm to human or other living organisms supported by the environment.

One of the greatest problems that the country is facing today is that of environmental pollution emanating from oil exploration, extraction and related activities. Environmental pollution of the physical environment is of three basic types, namely; air pollution, water pollution and soil \ land pollution.

Pollution is simply the introduction of contaminants into the natural environment that could alter the normal occurrences or distort the orderliness of the system. Pollution was also defined by the European Union 1996 Council Directive on Integrated Pollution Prevention and Control (IPPC) as “the direct or indirect introduction as a result of human activity, of substances, vibrations, heat or noise into the air, water or land which may be harmful to human health or the quality of the environment, result in damage to material property, or impair or interfere with amenities and other legitimate uses of the environment” (Gbehe, 2004).

Concept of Water

Ugeh (2009) stated that water is one of the renewable resources essential for sustaining all forms of life, food production, economic development, and for general well being. It is impossible to substitute for most of its uses, difficult to depollute, expensive to transport, and it is truly a unique gift to mankind from nature. Water is also one of the most manageable natural resources as it is capable of diversion, transport, storage, and recycling. All these properties impart to water its great utility for human beings. The surface water and groundwater resources of the country play a major role in agriculture, hydro power generation, livestock production, industrial activities, forestry, fisheries, navigation, recreational activities etc (Water Management Forum. 2003). The freshwater ecosystems of the world comprise only about 0.5% of the earth’s surface and have a volume of 2.84x105 Km3. Rivers constitute an insignificant amount (0.1%) of the land surface. Only 0.01% of the waters of the earth occur in river channels. Inspite of these low quantities, running waters are of enormous significance (Wetzel, 2001). Out of this, monsoon rainfall is of the order of 3000 km3. Rainfall in Nigeria is dependent on the south-west and north-east monsoons, on shallow cyclonic depressions and disturbances and on local storms (Kumar et. al., 2005). Most of it takes place under the influence of south-west monsoon between March and September (Kumar et. al., 2005). Nigeria is gifted with river system comprising of many rivers with several tributaries. Many of these rivers are perennial and some of them are seasonal. 

In the last few decades, there has been a tremendous increase in the demand for freshwater due to rapid growth of population and the accelerated pace of industrialization (Ramakrishnaiah et al., 2009). Human health is threatened by most of the agricultural development activities particularly in relation to excessive application of fertilizers and unsanitary conditions (Okeke & Igboanua, 2003). Anthropogenic activities related to extensive urbanization, agricultural practices, industrialization, and population expansion have led to water quality deterioration in many parts of the world (Baig et al.2009, Mian et al., 2010, Wang et al., 2010). In addition, deficient water resources have increasingly restrained water pollution control and water quality improvement (Bu et al., 2010). Water pollution has been a research focus for government and scientists. Therefore, protecting river water quality is extremely urgent because of serious water pollution and global scarcity of water resources.

Water Resources in Nigeria

Accessibility to plentiful water resources in Nigeria is widespread throughout the sub-saharian country. This capital of water is a primary measure used in the development of all life aspects like industry, agriculture and human consumption. According to Okeke & Igboanua, (2003), these water assets can be classified into two categories in general.

Fresh surface water: 

It constitutes approximately 80% of the country’s water, and includes ocean provenance, evenly distributed rivers and streams, lakes, water basins and wetlands. Annual rainfall varies along the latitude of the country from around 250mm in the extreme north to about 500mm in the south (Aminu 2000 ; CBN 2000, citied in Orubu 2006).

Groundwater: 

There is an excessive quantity of water stored in Nigeria’s underground aquifers sited in several hydrological districts adjacent to major rivers. Yield at these sources fluctuates from 0.7 to 37.0 liters per second according to the location. (Kundell 2008).

Vast applications in the ecosystem depend fundamentally on water as a vital supply for development and universal existence and continuity. According to - the Food and Agriculture Organization of the United Nations – FAO (2009); more than 68% of the total water withdrawal in Nigeria is used for the agriculture sector which includes irrigation and livestock, and 21% as municipal water withdrawal as of the year 2000 evaluation.

The ultimate use of water is effective in its pure condition; however, contaminated water adversely affects habitation. In reality, Nigeria is one of the countries that have polluted water as explained later in this assignment. FAO (2005) recorded that only 60% of the total population had access to safe drinking water in 2002. The problem is more serious in the rural area as 51% of the citizens live without safe drinking water.

History of Water Pollution

Ancient Times: 

Water forms like rivers, lakes and streams were in the ancient times the source of drinking water. However, human waste was deposited in the same water bodies. Therefore, in rivers became so polluted that in order to obtain clean drinking water, these ancient cultures needed to build aqueducts (FAO 2005). The main cause for polluted water was that its way to rivers and streams that were originate by human waste.

Medieval Times—1800s: 

During this time, people were unaware of what was good for them and what was bad. Mercury was frequently dumped into water and was allowable to run freely into lakes and streams from most of the humans and farm waste. Most people living in metropolises just dumped their waste and garbage onto the street that smelled very bad, probably.

Civilization made many great strides during the latter half of this period, frequently to the damage of the ecosystem. Individuals even consumed chemicals at that time as they thought, it’s good for their health. For the beneﬁt of industry, the Industrial Revolution of the 1800s saw little care for the ecological impact. Many chemical substances have been dumped into the rivers. At that time, people were not concerned about the environmental impact of their inventions (Gleick 2002).

After World War-II: Besides contaminants such as human waste, composts, leather tanning and slaughtering waste, the development of industries and factories had also resulted in much water pollution problems. As waste from industries dumped into river freely without care about the environment were affecting ecology and humans, including flora and fauna (Jeantheau 2005).

1969: After a series of ﬁres on the Cuyahoga River in 1969, it was realized that ﬁres were triggered by oil slicks and dumped into it by flammable industrial waste. According to Gleick (2002), the government then began the studies that allowed the 1972 Clean Water Act to be enacted.

Present Day: Many people still do not know how to guard themselves against chemical toxins and waterborne diseases, even with this act. Many cleanups on a large scale have been going on for years.

Water Pollution

Water is regarded as polluted when there is change in its quality or composition, either directly or indirectly, as a result of both natural and human activities, such that it becomes unsuitable for domestic uses, agricultural, fisheries or any other purposes for which it would otherwise be quite suitable in its normal or uncontaminated state (Larry, 2006). One of the most important needs of living things is water because of its significance to human and other biological organisms. After air, water is the most vital requirement for sustainance of life. Pollution in a natural way is not very serious with water, as the pollutants get assimilated by water. Water pollutants bring about physical and chemical changes not only in the surface water, but also in the ground water.

Water is not suitable for consumption if it has biological organisms like guinea worms, tape worms, cholera and typhoid-creating bacteria and excess chemicals such as fluoride, iron, arsenic and nitrate. The pollutants are usually pathogens, silt and suspended solid particles such as soils, sewage materials, disposed foods, cosmetics, automobile emissions, construction debris and eroded banks of rivers and other waterways (Larry, 2006). Some of these pollutants are decomposed by the action of micro-organisms through oxidation and other processes.

Pollution that affects water comes mainly from industries, farms and sewage systems Kundell (2008), but in developing nations, water becomes polluted from the sources after pumping. The common sources of water that are available to local communities in Nigeria are fast being severed by a number of anthropogenic factors, of which pollution remained the most dominant problem.

There is a closer link between pollution and health damages. Five million people die each year because of polluted drinking water, poor sanitation and domestic unhygienic around the world (Maier 1993). In African countries, Nigeria in particular, water related diseases had been interfering with basic human development. There are numerous scientific and economic facts that water shortage or its pollution can cause severe decrease in productivity and death of living species. In Nigeria today research indicated that majority of the common fresh water sources are polluted, resulting in serious outbreak of diseases. The major issues of national and international interest are how these water pollution problems could be fully assessed and mitigated. Proper knowledge and planning are thus essential (Mathiason 2009).

In 2005, the National Council on Water Resources (NCWR) recognized the need to urgently establish acceptable Nigerian standard for drinking water quality because it was observed that the “Nigerian Industrial Standard for Potable Water” developed by Standards Organization of Nigeria and the “National Guidelines and Standards for Water Quality in Nigeria” developed by Federal Ministry of Environment did not receive wide acceptance by all stakeholders in the country. Since water quality issues are health related issues, the Federal Ministry of Health, collaborating with the Standards Organization of Nigeria and working through a technical committee of key stakeholders developed standards for effective protection of public health against water related diseases and standards for protection of water sources from potential sources of contamination.

Origin of Water Pollution

The origin of pollutants can be attributed to their fundamental occurrence on earth, the development of natural products by transformation, and their man-made syn- thesis. The particulates might well arise indeed very naturally to form part of the ecological background exposure levels Many of them are excreted by the organ- isms or detoxiﬁed. Examples of some pollutants that occur naturally are nitrogen oxides, heavy metals. Hydrocarbons and substances that are radioactive (Odeh 2006).

Some pollutants can be formed during their domestic, agricultural or industrial use by concentration and transformation of naturally occurring compounds. The generation of sewage and waste waters comprising agrochemicals, pesticides, petrochemicals hydrocarbons, heavy metals, and radio nuclides are some important examples of pollutants that have emerged from this.

Many of the chemicals do not occur in the nature and the pollution they cause is entirely man-made. For example, the synthesis of various pesticides, surfactants, plastics and petrochemicals has created a large number of chemicals in the envi- ronment that have created serious environmental problems (Odeh 2006).

Sources of Water Pollutants

The major sources of water pollution that result in contamination are direct and indirect ones, in addition to other sources.

Direct pollution is caused by releasing fluids directly into the water, such as a company that expels contaminated water or toxic solids mixed directly with water into the sea or river. This makes the water poisonous, every so often resulting in death, for ﬁsh and other aquatic creatures. Nevertheless, animals also drink this water, which also bring to them ill health or death. It can also affect to humans. In developed countries, people no longer depend on drinking water from the stream or river. There is still a risk for those who swim in or participate in activities such as canoeing on polluted water, as some of them can cause illness and even death (Obayomi 2009). 

Indirect water pollution is not caused by the introduction of contaminants directly into the water, but by those that end up there. An example includes fertilizer and pesticide chemicals that are washed slowly through the soil and ﬁnd their way into groundwater and then into various watercourses. In addition, air pollution can cause acid rain to fall to the ground, which can be extremely harmful to wildlife, including polluting lakes, streams and shores, and make the water deadly for those creatures that leave in and near it (Obayomi 2009).

Whether it’s direct or indirect water pollution, the results can still be the same, i.e. disease and possibly death to any living thing that lives in it or takes in water. Therefore, it is imperative that individuals and businesses take steps to reduce their levels of pollution and reduce their environmental impact

Types of Water Pollutants

According to Musa (2013), there are various types of pollutants categorized as:

Organic Pollutants

Inorganic Pollutants

© Radioactive Pollutants

Suspended Solid

Pathogens

Nutrients and Agricultural Pollutants

Thermal Pollution.

These pollutants are described as follows:

Organic Pollutants

Organic compound consists of carbon, hydrogen, oxygen, nitrogen and Sulphur. Organic compound emitted from sewage, urban waste water, industrial wastewater and agricultural waste. Example is Oleic acid, Palmitic acid, Dodecanoyl chloride and Docosanoic anhydride (Musa 2013).

Inorganic Pollutants

Developing countries are concerned about contamination of harmful chemicals such as nitrite, ammonium nitrate and heavy metals in drinking water. The high levels of inorganic nitrogen pollutants (nitrate, nitrite, ammonium) and inorganic phosphates in river water resulting from draining water from agricultural ﬁelds, releasing municipal/industrial sewage, etc. lead to many health problems. Nitrite is car- cinogenic in nature, which increases the risk of stomach, liver and esophageal cancer and can lead to high levels of ammonium in the body (Musa 2013).

Radioactive Pollutants

Naturally radioactive material comes from earth crust and dissolves in surface drinking water. Anthropogenic radioactive material emitted from nuclear power plant, nuclear weapons testing and manufacture and application of radioactive material. Generally, radionuclide appeared in drinking water have series of ura- nium, thorium and aluminum and with naturally occurring materials of radium, uranium and the radioactive gas radon. These contaminants cause dangerous effect on human being. Radium causes bone cancer. Uranium also causes cancer in bone and toxic effect on kidney (Musa 2013).

Suspended Solid

Suspended solid are the pollutants municipal and industrial wastewater treatment plants and sewage treatment plants. There are three different types of suspended solid are found (a) sand and other material at washing steps (b) organic content that cannot used for ﬁnal product (c) suspended solid in the wastewater.

Pathogens

Pathogens are small microbes that cause disease, including bacteria, viruses, pil- lows, and certain parasites. Viruses generally present in wastewater are Hepatitis and Norwalk virus and a common fungus is Candida. A salmonella bacterium causes food poisoning whereas Vibrio cholera is the pathogen that causes cholera. Parasites such as Cryptosporidium and Schistosoma can cause diarrhea and all wastewater pathogens can lead to serious gastrointestinal illness (Musa 2013).

Nutrients and Agricultural Pollutants

As a result, the use of large quantities of chemical fertilizers in agriculture causes so many environmental problems as some fertilizers contain heavy metals (e.g. cad- mium and chromium) and high radionuclide concentrations. Non-organic fertilizer contains salts of phosphate, nitrate, ammonium and potassium. Manufactured fer- tilizer industry contains excess heavy metals such as Hg, Cd, As, Pb, Cu, Ni, and Cu. Heavy metal fertilizer is deposited in the soil and plant system. Plants absorb fertilizers through the soil; they can enter the food chain that contaminates the water (Musa 2013).

Thermal Pollution

The temperature alteration in water bodies, as a result thermal pollution occurs. The thermal power plants discharge causes raise in temperature of aquatic system of 10 °C. Therefore, very serious effect on aquatic life due to global warms by thermal effect. Use of wind and solar energy in place of thermal energy. Thermal pollution decreases by plantation and reduce the emitting of carbon dioxide in environment 

Types of water pollution

Surface water:- 

Water resources like huge oceans, lakes, and rivers etc. are called surface waters. Contaminants such as chemicals, nutrients, and heavy metals are carried from farms, factories, and cities into streams and rivers and then to seas and oceans. Our seas are also sometimes spoiled by oil spills Milieu (Defensie 2008).

Ground water:- 

Water stored underground in aquifers is known as groundwater. Groundwater gets polluted when contaminants (pesticides, fertilizers) or waste leached from landfills and septic systems make their way into an aquifer, rendering it unsafe for human use. It is virtually impossible to remove contaminants from groundwater. Groundwater can also spread contamination into streams, lakes, and oceans (Defensie 2008).

Sources of water pollution:

Water pollution can occur from two sources. 

Point source and 

Non-point source.

According to WHO (2005), point sources of pollution are those which have direct identifiable source. Example includes pipe attached to a factory, oil spill from a tanker, effluents coming out from industries. Point sources of pollution include wastewater effluent (both municipal and industrial) and storm sewer discharge and affect mostly the area near it. Whereas non-point sources of pollution are those which arrive from different sources of origin and number of ways by which contaminants enter into groundwater or surface water and arrive in the environment from different non identifiable sources. Examples are runoff from agricultural fields, urban waste etc. Sometimes pollution that enters the environment in one place has an effect hundreds or even thousands of miles away (WHO 2005). This is known as transboundary pollution. One example is the radioactive waste that travels through the oceans from nuclear reprocessing plants to nearby countries. Water pollutants may be i) Organic and ii)Inorganic water pollutant.

Organic water pollutants: They comprise of insecticides and herbicides, organohalides and other forms of chemicals; bacteria from sewage and livestocks farming; food processing wastes; pathogens; volatile organic compounds etc (Unicef 2007).

Inorganic water pollutants: They may arise from heavy metals from acid mine drainage; silt from surface run-off, logging, slash and burning practices and land filling; fertilizers from agricultural run-off which include nitrates and phosphates etc. and chemical waste from industrial effluents (WHO 2005).
They can also be classified into natural and man-made sources

Natural Sources and Runoff

The natural entry of pollutants in water reservoirs can be done through various activities as given below.

Rain water

Atmosphere (dust, storms)

Underground rocks and volcanoes

Natural run off

Surrounding vegetation

WHO (2005) states that rain water is an important natural source of water pollution, which dissolves the pollutants from air and brings down the entrained particulate matter with it. E.g. Occurrence of acid rain formed due to the dissolution of acid gases such as oxides of Sulphur and nitrogen in rainwater. The direct deposition of particulate by gravity is called dry deposition is another way of causing water pollution.

The falling of leaves, twigs and other parts of surrounding vegetation can also enrich waters. Presence of underground rocks and volcanoes beneath the water bodies may also be the source of certain kinds of salts (WHO 2005).

Man-made sources
Domestic Sewage

Domestic Sewage comprises of waterborne wastes of the public and contains about 99% of water and 1% of solids. Of the solids existing in sewage, 70% are organic and 30% are inorganic in nature. Out of the organic constituents 65% are proteins, 25% carbohydrates and 10% fat. Inorganic fraction of sewage constitutes grit, salts and metals in varying proportions.

Urbanization: Urbanization generally leads to higher phosphorus concentrations in urban catchments (Paul & Meyer, 2001). Increasing imperviousness, increased runoff from urbanized surfaces, and increased municipal and industrial discharges all result in increased loadings of nutrients to urban streams. This makes urbanization second only to agriculture as the major cause of stream impairment.

Sewage and other Oxygen Demanding Wastes: Management of solid waste is not successful due to huge volumes of organic and non-biodegradable wastes generated daily. As a consequence, garbage in most parts of India is unscientifically disposed and ultimately leads to increase in the pollutant load of surface and groundwater courses. Sewage can be a fertilizer as it releases important nutrients to the environment such as nitrogen and phosphorus which plants and animals need for growth. Chemical fertilizers used by farmers also add nutrients to the soil, which drain into rivers and seas and add to the fertilizing effect of the sewage. Together, sewage and fertilizers can cause a massive increase in the growth of algae or plankton that facilitate huge areas of oceans, lakes, or rivers creating a condition known as algal bloom thereby reducing the dissolved oxygen content of water and killing other forms of life like fish (Defensie 2008).

Industrial Wastes: Many of the industries are situated along the banks of river such as steel and paper industries for their requirement of huge amounts of water in manufacturing processes and finally their wastes containing acids, alkalies, dyes and other chemicals are dumped and poured down into rivers as effluents. Chemical industries concerning with manufacture of Aluminium release large amount of fluoride through their emissions to air and effluents to water bodies. Fertilizer industries generate huge amount of ammonia whereas steel plants generate cyanide. Chromium salts are used in industrial process for the production of sodium dichromate and other compounds containing chromium. All such discharges finally arrive at water bodies in the form of effluents affecting human health and the organism living there (Defensie 2008).

Agro-chemical Wastes: In the agricultural sector, water and electricity for irrigation are subsidized for political reasons. This leads to wasteful flood irrigation rather than adoption of more optimal practices such as sprinkler and drip irrigation. Cropping patterns and farming practices also do not necessarily encourage the judicious use of water. There are losses of water due to breaches and seepage resulting in water logging and salinity. Agro-chemical wastes include fertilizers, pesticides which may be herbicides and insecticides widely used in crop fields to enhance productivity. Improper disposal of pesticides from field farms and agricultural activities contributes a lot of pollutants to water bodies and soils. Some of the pesticides are: DDT, Aldrin, Dieldrin, Malathion, Hexachloro Benzene etc. Pesticides reach water bodies through surface runoff from agricultural fields, drifting from spraying, washing down of precipitation and direct dusting and spraying of pesticides in low lying areas polluting the water quality. Most of them are non-biodegradable and persistent in the environment for long period of time. These chemicals may reach human through food chain leading to biomagnification (Defensie 2008).

Nutrient enrichment: The sources of nutrients in surface water can be divided broadly into natural and anthropogenic types. Contribution to pollution by natural source is low due to balance established by the natural system between the production and consumption of nutrients over the course of time. Anthropogenic sources of contaminants are contributed from agriculture, domestic and industrial wastes. Nutrient concentrations in streams and rivers have been strongly correlated with human land use and disturbance gradients. Both N and P enrichment have links with the agricultural and urban land uses in the watershed. Fluxes of total N in temperate-zone rivers surrounding the North Atlantic Ocean are highly correlated with net anthropogenic input of N in their watersheds (Howarth et al., 1996). Total N and nitrate fluxes and concentrations in rivers are also correlated with human population density (Howarth et al., 1996). Nitrogen fertilization is the main source of N in streams and rivers (Goolsby and Battaglin, 2001). Similarly, nutrient enrichment of aquatic systems from anthropogenic sources includes point and non point sources (Carpenter et al., 1998). In contrast to point sources of nutrients that are relatively easy to monitor and regulate, non point sources such as livestock, crop fertilizers, and urban runoff exhibit more spatial and temporal variability. Following strong regulation of point source inputs in response to the Clean Water Act, nutrients from nonpoint sources are now the major source of water pollution in the United States (Carpenter et al., 1998).

Thermal pollution: Changes in water temperature adversely affect water quality and aquatic biota. Majority of the thermal pollution in water is caused due to human activities. Some of the important sources of thermal pollution are nuclear power and electric power plants, petroleum refineries, steel melting factories, coal fire power plant, boiler from industries which release large amount of heat to the water bodies leading to change in the physical, chemical and biological characteristics of the receiving water bodies. High temperature declines the oxygen content of water; disturbs the reproductive cycles, respiratory and digestive rates and other physiological changes causing difficulties for the aquatic life (Royal & Parvez. 2015).

Oil spillage: Oil discharge into the surface of sea by way of accident or leakage from cargo tankers carrying petrol, diesel and their derivatives pollute sea water to a great extent. Exploration of oil from offshore also lead to oil pollution in water. The residual oil spreads over the water surface forming a thin layer of water-in-oil emulsion.

The disruption of sediments: Construction of dams for hydroelectric power or water reservoirs can reduce the sediment flow affecting adversely the formation of beaches, increases coastal erosion and reduces the flow of nutrients from rivers into seas (potentially reducing coastal fish stocks). Increased sediment flow can also create a problem. During construction work, soil, rock, and other fine powders sometimes enter nearby rivers in large quantities, causing water to become turbid (muddy or silted). The extra sediment can block the gills of fish, causing them suffocation (Royal & Parvez. 2015).

Acid rain pollution: Water pollution that alters a plant’s surrounding pH level, such as due to acid rain, can harm or kill the plant. Atmospheric Sulfur dioxide and nitrogen dioxide emitted from natural and human-made sources like   volcanic activity and burning fossil fuels\interact with atmospheric chemicals, including hydrogen and oxygen, to form sulfuric and nitric acids in the air. These acids fall down to earth through precipitation in the form of rain or snow. Once acid rain reaches the ground, it flows into waterways that carry its acidic compounds into water bodies. Acid rain that collects in aquatic environments lowers water pH levels and affects the aquatic biota (Royal & Parvez. 2015).

Radioactive waste: Radioactive pollution is caused by the presence of radioactive materials in water. They are classified as small doses which temporary stimulate the metabolism and large doses which gradually damage the organism causing genetic mutation. Source may be from radioactive sediment, waters used in nuclear atomic plants, radioactive minerals exploitation, nuclear power plants and use of radioisotopes in medical and research purposes.

Chemical and Industrial Pollution

Water can simply host the chemical substances due to its particular physical and chemical properties (World  Bank  2009). Chemical and industrial disposals are frequent pollutants of the water as they have the ability to dissolve in the water molecules. Nevertheless, chemical pollutants either as solution in the atmosphere or as a direct discharge from factories have few broad groups are discussed below according to their effects.

An obvious example is the disposal of industrial waste into the lagoon from Lagos metropolis which adversely affected the aquatic life and the aesthetic view of the metropolis (Onaji 1989, cited in Adedeji & Ako 2008). Hence, bluish green is the current colour of the affected water, their potential hydrogen (PH) level is high, and the meant rivers have non-preferable sodium and lead components (Odeh 2006, cited in Adedeji & Ako 2008).

Pesticides: as part from insects killing in farms and suburbans, pesticides are used in Nigerian states (see Figure 6). Pesticides reach and contaminate both surface water and ground water via runoff

– with rain or irrigation water - from adjacent farmlands, roadsides or countryside lawns (Jeantheau 2005 and 2009). Usually, pesticides are toxic chemicals which are dangerous if contained in the ingested food (Ademoroti 1996, cited in Ize-Iyamu et al 2007).

An analytical research study was conducted at Ogba, Ikoro & Ovia rivers in Edo State concluded that certain degrees of pollution of fish and water are recorded in the samples taken. Human health is endangered by rapid rising of contamination thus; the

report recommends serious monitoring and control of the water species while the three rivers are major supply of the seafood in the state (Ize-Iyamu et al 2007).

[As pesticides can be part of the food chain and then will be transferred from water and fish to carnivores. Consequently], pesticides have much effect on human health like destroying the nerve system, liver’s rotting, chronic diseases, etc (Jeantheau 2009).

Mercury: the watery silver chemical element can excess water through the atmosphere from electrical manufactured goods and other industrial processes. Mercury as a toxic substance has risky effects on offspring such as neurological troubles on fetus including slower reactions, incomplete mental development, brain damage and autism. Similarly, in grown-up people there will be heart illness, Alzheimer’s disease, fatigue and probable mortality. In addition to that, animals are exposed to slower growth, population shrinkage and irregular attitudes (Jeantheau 2009).

Mercury has been recorded in fish in some places of Nigeria especially in Lagos Lagoon, Niger delta and Oyewo were the measured values of mercury were very high. In fact, the approximate discharged mercury quantity into the environment in Lagos metropolis is being estimated per each industrial effluent (Odunlami n.d).

Mining Pollution

Despite the fact that mining for minerals in Nigeria is still in development stage as national industry, there are many small-scale, mostly illegal, businesses practice mining actions in some country states like Mabu, Kebbi and Mambilla Plateau (Lawal n.d). However, the mining industry of solid mineral supplies around 20% of the Gross Domestic Product. There are adequate quantities of coal, iron and gold furthermore, uranium was found in 6 states of Nigeria. Moreover, there was a fund agreement between the federal government and the World Bank to establish a sustainable resources management of mineral assets in 2004 (Ugeh 2009 & Mbendi 2009).

All these efforts are valuable if considered the point pollution caused by mining and try to work it out. Generally, all Minerals – especially uranium – are harmful when reach the water and contribute contamination. Water pollution from mines is carried by rainwater and other possible means to the fresh surface and ground water.

The contaminated water causes skin blisters and sores. Furthermore, there is some water bodies near mining practices are entirely devoid of life. In addition to inclined acidity, the water can be polluted with heavy metals such as cadmium. These heavy metals can be leached into waterways via rainwater. Arsenic leach heaps, in gold mining, may seep out arsenic into groundwater or surface water (Jeantheau 2008).

Direct effects from mining were recorded in the field workers in the South Africa country - as an example - such as respiratory disease caused by inhalation (benchmarks 2007). Some other probable impacts include cancer diseases as well as eye impairments. According to analytical research conducted in Nigeria’s Plateau state, citizens in Nigeria are exposed to hazardous radioactive material as discovered in five districts in the state (Paguntaka 2008).

Effects of Water Pollution
Water related Diseases:-On an average 250 million people worldwide succumb to diseases related to water pollution.

Pathogens are responsible for causing following diseases:

Waterborne diseases: including cholera, typhoid, and dysentery etc. are caused by drinking water containing infectious viruses or bacteria, which often come from human or animal waste.

Water-washed diseases: such as trachoma and scabies, are caused by lack of clean water

Water-based diseases: such as schistosomiasis, dracunculiasis etc. spread by organisms that develop in water and then become human parasites.

Water-related: insect vectors, such as mosquitoes, black fly breed in or near water and spread diseases, including dengue, malaria, filariasis etc (Paguntaka 2008).

Besides pathogens contaminated water also contains toxic heavy metals:

Mercury: It may have toxic effects on the nervous, digestive and immune systems, and on lungs, kidneys, skin and eyes. It is a threat to the development of the child in utero and early in life. A significant example of mercury exposure affecting public health occurred in Minamata, Japan, between 1932 and 1968, where a factory producing acetic acid discharged waste liquid into Minamata Bay. The discharge included high concentrations of methyl mercury. The bay was rich in fish and shellfish, providing the main livelihood for local residents and fishermen from other areas. For many years, no one realised that the fish were contaminated with mercury, and that it was causing a strange disease in the local community and in other districts. At least 50 000 people were affected to some extent and more than 2000 cases of Minamata disease were certified. Minamata disease peaked in the 1950s, with severe cases suffering brain damage, paralysis, incoherent speech and delirium (Owa, 2014).

Cadmium: It causes nausea, vomiting, diarrhea, muscle cramps, salivation, sensory disturbances, liver injury, convulsions, shock and renal failure. Itai-itai disease was the name given to the mass cadmium poisoning of Toyama Prefecture, Japan, starting around 1912. The cadmium was released into rivers by mining companies in the mountains. The cadmium and other heavy metals accumulated at the bottom of the river and in the water of the river. This water was then used to irrigate the rice fields. The rice absorbed heavy metals, especially the cadmium. The cadmium accumulated in the people eating contaminated rice. Cadmium poisoning causes weak and brittle bones, pain in spine and legs, coughing, anemia and kidney failure (Owa, 2014).

Nitrate: Nitrate fertilizers used on soil enter our water bodies. It not only makes water unfit for drinking but also causes diseases. In human body, the nitrates are converted to nitrites by microbial flora of intestine. These nitrites then combine with the hemoglobin of blood to form methaemoglobin, which interferes with the O2 carrying capacity of the blood. The disease produced is called methaemoglobinaemia or Blue Baby Syndrome. Symptoms include shortness of breath and blue coloration of skin. Nitrate poisoning is frequent in Rajasthan due to hard and saline water. Several children have died due to this problem (Owa, 2014).

Fluoride: Ingestion of excess fluoride, most commonly in drinking-water, can cause fluorosis which affects the teeth and bones. Chronic high-level exposure to fluoride can lead to skeletal fluorosis, include stiffness and pain in the joints. Acute high-level exposure to fluoride causes abdominal pain, excessive saliva, nausea and vomiting. Seizures and muscle spasms may also occur. Many people in Rajasthan have humped back due to high fluoride content in water sources (Owa, 2014).

Arsenic: The immediate symptoms of acute arsenic poisoning include vomiting, abdominal pain and diarrhoea. These are followed by numbness and tingling of the extremities, muscle cramping and death, in extreme cases. Long-term exposure to high levels of inorganic arsenic include pigmentation changes, skin lesions, hard patches on the palms and soles of the feet (hyperkeratosis), skin cancer, cancers of the bladder and lungs. In China (Province of Taiwan), arsenic exposure has been linked to “Blackfoot disease”, which is a severe disease of blood vessels leading to gangrene.

Lead: Lead poisoning leads to nausea, vomiting, anemia, damages nervous system and kidneys.

Control Measures for Water Pollution

Recycling and Reuse of water: Re-cycling and re-use are other ways to prevent water pollution which can improve the availability of fresh water. The use of low quality water, such as treated wastewater in the industries water can be used for washing vehicles and we should use only good quality water for drinking purposes. The reclaimed polluted water can be used in making fertilizers as it is rich in phosphorous, potassium and nitrogen. It can also be used for the irrigation and factories purposes (Olaniran  1995).

Preventing soil erosion: To prevent water from getting polluted, we should prevent soil erosion. We have to plant more trees to stop soil erosion. We must adopt soil conservation techniques and manage catchment areas (Olaniran  1995).

Cleaning of water ways and the beaches: Cleaning is required on a regular basis. Travel through sea, residence near sea shores and tourism has resulted into pollution of water bodies.

Adopting organic farming: Overuse of fertilizers and pesticides should be avoided. In fact, organic manure should be used as it will control runoff of harmful chemicals into water bodies. States like Sikkim and Kerala are totally doing organic farming (Olaniran  1995).

Industries should behave more responsibly: Most of industries throw their wastes into the rivers which are toxic to living organisms. To prevent water pollution from industrial wastes, these wastes should be disposed of properly. Industries are also required to modify their methods of manufacturing or develop techniques to prevent water pollution. 

Avoiding hazardous material: It is also extremely important to adopt the correct methods of the disposal of toxic wastes. Oil leak from the automobiles, ships and other machines poses bigger threat and have become major contributors for water pollution. Safe disposal and clearance of the oil should be done. At the international level, there should be ban on nuclear tests in the ocean. Plants like water hyacinth, salvinia etc. can be used to treat the polluted water (Olaniran  1995).

Cooling towers, cooling ponds and spray towers can be used to control thermal pollution.

Compliance with all the laws regarding water pollution: Effective implementation of established laws could reduce water pollution effectively.

Sewage treatment plans: We should set more and more sewage treatment plans as they convert pollutants into non-toxic substances. The presence of radioactive wastes in the water can also be removed by oxidation ponds (Olaniran  1995).

Educating people and Media involvement: People should be educated on the harmful effects of water through environmental communication. Like immersion of idols during religious ceremonies to be done at appointed places only. Garbage in the cities and towns should be classified and thrown into the designated dustbins only. Dead bodies should not be thrown in the river (Olaniran  1995).
2.2 THEORETICAL FRAMEWORK

Ecological Perspective of Change and Development by Wilkinson And Boulding (1973)

The theory is concerned with issues of change and development in contemporary societies, especially as they relate to environmental changes and/or ecologically related trends of population growth and the need to devise and sort out techniques of tackling development problems. The theory states that, as the population of a society increases in size, individual members of the society exert more pressure on scarce available resources such as water and land and other natural endowments for survival. They directly or indirectly carryout socioeconomic activities that pollute the environment/society, and further cause harm (degradation) to the environment/society. The socioeconomic activities, according to these theorists include subsistence agricultural activities of people in agrarian societies of Africa, Latin America etc and the commercial and industrial activities of people in Urban- industrialized societies of the western-Europe and North America.

The perspective further argued that development is needed when a society out grow its resource base and productive system. The perspective therefore posits that as the established economic system of a given environment/society is proved inadequate and productive system becomes more problematic, societies are therefore driven to change their methods. For instance, as the population of a society outgrows the available resources, especially in agrarian societies, people are forced to migrate to urban centres/cities in search of job opportunities. Some sell their labour, whereas some engage in several other commercial and agricultural investments such as livestocks; some still carryout some technical and entrepreneurial businesses – all for survival.

The urban and city dwellers establish and carryout industrial activities that equally pollute the society. Wilkinson and Boulding conclude that these activities directly and/or indirectly pollute the environment with its attendant consequences on biodiversity.

2.3 EMPIRICAL REVIEW

In a study carried out by Ocheri (2018) on “Water Pollution in Nigeria; Types and Health Consequences”, the study found out that water is safe when it is in the order of what nature wants it to be. However, pollution occurs when substances harmful to living things are introduced to water. These substances that make water impure are known as pollutants and are of different compositions. Pollutants may be solids, liquids, gases or mixtures of them and they either cause nuisance or have a direct impact on the health of living things - man, animal, and plant. The paper further discussed the different types of pollution in Nigeria, the health impacts arising from pollution globally and recommends policy measures to reduce the health impact of pollution. It was therefore recommended that the government should monitor the implementation of laws and regulation against pollution and there should be adequate public awareness of environmental issues such as over use of petrol vehicles, over the use of coal, oil and ground water.

Furthermore in a similar study conducted by Ityavyar & Thomas (2019), the study examined the issue of pollution and its attendant consequences on the Nigerian society. In doing so, the paper on the basis of personal observation and secondary sources examined the effects of pollution in Nigeria. The findings showed that environmental problems in Nigeria generally are many, diverse in nature, and are caused by man’s interaction with nature (environment) for exploits in a number of ways-both in the cities; where industrial activities predominate, and rural areas; where agriculture thrives. The paper posited that man utilizes air for survival, harnesses land and water resources for domestic, commercial, industrial, agricultural and other purposes. Through these activities; man directly and/or indirectly create problems which are detrimental to his health/survival, well being, natural existence and stability. The paper also observed that these problems are a consequence of environmental pollution which also degenerates into environmental degradation and several other hazards such as widespread epidemics, depletion of natural habitats, and thus; impede the socio-economic development of Nigeria as a nation. The paper recommended awareness creation and change in attitudes for effective environmental and resources management strategies as a way forward.

CHAPTER THREE

RESEARCH METHODOLOGY

3.1
INTRODUCTION


In this chapter, we described the research procedure for this study. A research methodology is a research process adopted or employed to systematically and scientifically present the results of a study to the research audience viz. a vis, the study beneficiaries.
3.2
RESEARCH DESIGN

Research designs are perceived to be an overall strategy adopted by the researcher whereby different components of the study are integrated in a logical manner to effectively address a research problem. In this study, the researcher employed the survey research design. This is due to the nature of the study whereby the opinion and views of people are sampled. According to Singleton & Straits, (2009), Survey research can use quantitative research strategies (e.g., using questionnaires with numerically rated items), qualitative research strategies (e.g., using open-ended questions), or both strategies (i.e., mixed methods). As it is often used to describe and explore human behaviour, surveys are therefore frequently used in social and psychological research.
3.3
POPULATION OF THE STUDY


According to Udoyen (2019), a study population is a group of elements or individuals as the case may be, who share similar characteristics. These similar features can include location, gender, age, sex or specific interest. The emphasis on study population is that it constitute of individuals or elements that are homogeneous in description. 


This study was carried out to examine water pollution. Selected sample of respondents from Brass LGA in Bayelsa State form the population of the study.
3.4
SAMPLE SIZE DETERMINATION

A study sample is simply a systematic selected part of a population that infers its result on the population. In essence, it is that part of a whole that represents the whole and its members share characteristics in like similitude (Udoyen, 2019). In this study, the researcher adopted the convenient sampling method to determine the sample size. 
3.5
SAMPLE SIZE SELECTION TECHNIQUE AND PROCEDURE

According to Nwana (2005), sampling techniques are procedures adopted to systematically select the chosen sample in a specified away under controls. This research work adopted the convenience sampling technique in selecting the respondents from the total population.

In this study, the researcher adopted the convenient sampling method to determine the sample size. Out of all the entire residents of Brass LGA in Bayelsa State, the researcher conveniently selected 266 out of the overall population as the sample size for this study. According to Torty (2021), a sample of convenience is the terminology used to describe a sample in which elements have been selected from the target population on the basis of their accessibility or convenience to the researcher.
3.6 
RESEARCH INSTRUMENT AND ADMINISTRATION

The research instrument used in this study is the questionnaire. A survey containing series of questions were administered to the enrolled participants. The questionnaire was divided into two sections, the first section enquired about the responses demographic or personal data while the second sections were in line with the study objectives, aimed at providing answers to the research questions. Participants were required to respond by placing a tick at the appropriate column. The questionnaire was personally administered by the researcher.
3.7
METHOD OF DATA COLLECTION

Two methods of data collection which are primary source and secondary source were used to collect data. The primary sources was the use of questionnaires, while the secondary sources include textbooks, internet, journals, published and unpublished articles and government publications.
3.8
METHOD OF DATA ANALYSIS

The responses were analysed using the frequency tables, which provided answers to the research questions. 

In analyzing one of the data collected, a mean score was used to achieve this. The four-point rating scale will be given values as follows:

SA = Strongly Agree

4

A = Agree


3

D = Disagree


2

SD = Strongly Disagree
1

Decision Rule:

To ascertain the decision rule; this formular was used

	4+3+2+1 =10

      4           4


Any score that was 2.5 and above was accepted, while any score that was below 2.5 was rejected. Therefore, 2.5 was the cut-off mean score for decision taken.
3.9
VALIDITY OF THE STUDY

Validity referred here is the degree or extent to which an instrument actually measures what is intended to measure. An instrument is valid to the extent that is tailored to achieve the research objectives. The researcher constructed the questionnaire for the study and submitted to the project supervisor who used his intellectual knowledge to critically, analytically and logically examine the instruments relevance of the contents and statements and then made the instrument valid for the study.
3.10
RELIABILITY OF THE STUDY

The reliability of the research instrument was determined. The Pearson Correlation Coefficient was used to determine the reliability of the instrument. A co-efficient value of 0.68 indicated that the research instrument was relatively reliable. According to (Taber, 2017) the range of a reasonable reliability is between 0.67 and 0.87.
3.11
ETHICAL CONSIDERATION

The study was approved by the Project Committee of the Department.  Informed consent was obtained from all study participants before they were enrolled in the study. Permission was sought from the relevant authorities to carry out the study. Date to visit the place of study for questionnaire distribution was put in place in advance.
CHAPTER FOUR

DATA PRESENTATION AND ANALYSIS

INTRODUCTION

This chapter presents the analysis of data derived through the questionnaire and key informant interview administered on the respondents in the study area. The analysis and interpretation were derived from the findings of the study. The data analysis depicts the simple frequency and percentage of the respondents as well as interpretation of the information gathered. A total of two hundred and sixty-six (266) questionnaires were administered to respondents of which only two hundred and fifty-nine (259) were returned and validated. This was due to irregular, incomplete and inappropriate responses to some questionnaire. For this study a total of 259 was validated for the analysis.

4.1
DATA PRESENTATION
Table 4.2: Demographic profile of the respondents

	Demographic information
	Frequency
	percent

	Gender

Male
	
	

	
	72
	27.8%

	Female
	187
	72.2%

	Age
	
	

	20-29
	33
	12.7%

	30-39
	56
	21.6%

	40-49
	87
	33.6%

	50+
	83
	32.0%

	Education Level
	
	

	SSCE
	56
	21.6%

	BSC/HND
	62
	23.9%

	MASTERS
	67
	25.9%

	PHD
	74
	28.6%


Source: Field Survey, 2022

4.2
DESCRIPTIVE ANALYSIS

Research question 1: To what extent is the incident of water pollution in Nigeria?

Table 4.2:  Respondent on the extent of the incident of water pollution in Nigeria
	Options
	Frequency
	Percentage

	Very high extent
	127
	49.0

	High extent
	46
	17.8

	Low extent 
	80
	30.8

	Very low extent
	6
	2.3

	Total
	259
	100


Field Survey, 2021

From the responses obtained as expressed in the table above on the extent of the incident of water pollution in Nigeria, 49.0% of the respondents ticked very high extent, 17.8% of the respondents ticked high extent, 30.8% of the respondents ticked low extent while the remaining 2.3% of the respondents ticked very low extent.

Research Question 2: What are the causes of water pollution in Nigeria?
Table 4.3: Mean responses on the causes of water pollution in Nigeria
	S/N
	ITEM STATEMENT
	SA

4
	A   3
	D   2
	SD  1
	X
	S.D
	DECISION

	1
	Oil spills
	155
	70
	24
	10
	3.4
	9.3
	Accepted

	2
	Improper Sewage Disposal
	175
	73
	5
	4
	3.6
	9.6
	Accepted

	3
	Rapid Urban Development
	79
	150
	25
	5
	3.1
	9.0
	Accepted

	4
	 Fertilizer Run-Off
	70
	132
	35
	22
	3
	8.7
	Accepted

	5.
	Chemical Waste Dumping
	79
	150
	25
	5
	3.1
	9.0
	Accepted 


Source: Field Survey, 2022
In table above on the causes of water pollution in Nigeria, item1 with mean response of 3.4 accepted that oil spills, item 2 with mean score of 3.6 also accepted improper sewage disposal,  item 3 with mean score of 3.1 accepted rapid urban development, item 4 with the mean score of 3 also accepted fertilizer run-off and item 5 with the mean score of 3.1 accepted chemical waste dumping. Item 1,2,3 4 and 5 have mean scores of and above 2.50. This indicates that respondents accepted that these are some of the causes of water pollution in Nigeria.
Research question 3: What are the effects of water pollution?

Table 4.4: Mean Responses on the effects of water pollution
	S/N
	ITEM STATEMENT
	SA

4
	A   3
	D   2
	SD  1
	X
	S.D
	DECISION

	1
	Destruction of biodiversity
	70
	132
	35
	22
	3
	8.7
	Accepted

	2
	Contamination of the food chain
	79
	150
	25
	5
	3.1
	9.0
	Accepted

	3
	Lack of potable water
	175
	73
	5
	4
	3.6
	9.6
	Accepted

	4
	Diseases
	70
	132
	35
	22
	3
	8.7
	Accepted 


Source: Field Survey, 2022
In table above on the effects of water pollution, item1 with mean response of 3 accepted the destruction of biodiversity, item 2 with mean score of 3.1 also accepted that it leads to the contamination of the food chain, item 3 with the mean score of 3.6 accepted that it leads to lack of potable water and item 4 with mean score of 3 accepted that it leads to diseases. Item 1,2, 3 and and 4 have mean scores of and above 2.50. This indicates that respondents accepted that these are some of the effects of water pollution.

Research question 4: What are the ways in which water pollution can be curbed in Nigeria?

Table 4.5: Mean Responses on the the ways in which water pollution can be curbed in Nigeria
	S/N
	ITEM STATEMENT
	SA

4
	A   3
	D   2
	SD  1
	X
	S.D
	DECISION

	1
	Reduction of the use of herbicides, pesticides, and fertilizers
	70
	132
	35
	22
	3
	8.7
	Accepted

	2
	Proper disposal of waste
	79
	150
	25
	5
	3.1
	9.0
	Accepted

	3
	Ensure minimal use of bleach or detergents
	175
	73
	5
	4
	3.6
	9.6
	Accepted

	4
	Treatment of water
	155
	70
	24
	10
	3.4
	9.3
	Accepted


Source: Field Survey, 2022
In table above on the the ways in which water pollution can be curbed in Nigeria, item1 with mean response of 3 accepted the reduction of the use of herbicides, pesticides, and fertilizers, item 2 with mean score of 3.1 also accepted proper disposal of waste, item 3 with mean score of 3.6 accepted that ensuring minimal use of bleach or detergents, and item 4 with the mean score of 3.4 also accepted that Treatment of water. Item 1,2,3 and 4 have mean scores of and above 2.50. This indicates that respondents accepted that these are some of the the ways in which water pollution can be curbed in Nigeria.

CHAPTER FIVE

SUMMARY CONCLUSION AND RECOMMENDATION

5.1 SUMMARY


This chapter of the study is set aside to determine summarized the descriptive analysis done in the precious chapters. It also gives the conclusion and makes some recommendation.


In summary, the purpose of this study was to assess water pollution. Specifically the study focused on determining the extent of water pollution in Nigeria, examining the causes of water pollution in Nigeria, finding out the effects of water pollution and, examining the ways in which water pollution can be curbed in Nigeria.

In order to carry out this study research questions formulated to guard the investigation.  A total of 259 residents of Brass LGA in Bayelsa State, were randomly selected as enrolled participants for the survey. The study was anchored on the theory of ecological perspective of change and development by Wilkinson And Boulding (1973)
5.2 CONCLUSION


In the conclusion the study is beyond doubt and abundantly clear that the right intake of nutrition during pregnancy is very important. . 

From results obtained and analyzed, the study reveals that:

The extent of the incident of water pollution in Nigeria is very high
The causes of water pollution in Nigeria include:
Oil spills

Improper Sewage Disposal

Rapid Urban Development

Fertilizer Run-Off and

Chemical Waste Dumping

The effects of water pollution include:

Destruction of biodiversity,

Contamination of the food chain,

Lack of potable water and 
Diseases 
5.3 RECOMMENDATION


Recommendation on the basis of findings. The researcher made the following recommendation with the belief that when studied and applied, would help to reduce the impact of water pollution on residents. The researcher recommends that:

Environmental education should be enshrined in the school curriculum from primary to tertiary institutions to inculcate in the masses environmental friendly attitudes. Such environmental education should equally be carried out through the traditional media so as to carry along both the literate and illiterate ones in the quest for a healthy environment.

Oil industries operating in the country should ensure regular maintenance of their equipment to avoid equipment failure and ruptures capable of spewing thousands of barrels of oil unto the land and under ground waters. In case of oil spill, immediate clean up of the environment should be carried out while processes of remediation should commence without delay
Residents should avoid illegal activities such as bunkering and artisanal refining which are major causes of water pollution in the area. Also, they should avoid sabotaging oil facilities in the area bearing in mind that in case of oil spill it is them that suffers the consequences. Dialogue with oil industries operating in the area should be their watchword in case of threatening situations.
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APPENDIXE

QUESTIONNAIRE

PLEASE TICK [√] YOUR MOST PREFERRED CHOICE (s) ON A QUESTION

SECTION A

PERSONAL INFORMATION

Gender

Male [  ]
Female [  ]

Age 

20-29
[  ]

30-39
[  ]

40-49
[  ]

50 and above [  ]

Education Level

SSCE       [  ]

BSC/HND      [  ]

MASTERS       [  ]

PHD       [  ]

Section B
Research question 1: To what extent is the incident of water pollution in Nigeria?
	Options
	Please tick

	Very high extent
	

	High extent
	

	Low extent 
	

	Very low extent
	


Research Question 2: What are the causes of water pollution in Nigeria?
	S/N
	ITEM STATEMENT
	Strongly Agree


	Agree   
	Disagree   
	Strongly Disagree  

	1
	Oil spills
	
	
	
	

	2
	Improper Sewage Disposal
	
	
	
	

	3
	Rapid Urban Development
	
	
	
	

	4
	 Fertilizer Run-Off
	
	
	
	

	5.
	Chemical Waste Dumping
	
	
	
	


Research question 3: What are the effects of water pollution?

	S/N
	ITEM STATEMENT
	Strongly Agree


	Agree   
	Disagree   
	Strongly Disagree  

	1
	Destruction of biodiversity
	
	
	
	

	2
	Contamination of the food chain
	
	
	
	

	3
	Lack of potable water
	
	
	
	

	4
	Diseases
	
	
	
	


Research question 4: What are the ways in which water pollution can be curbed in Nigeria?

	S/N
	ITEM STATEMENT
	Strongly

Agree


	Agree   
	Disagree   
	Strongly Disagree  

	1
	Reduction of the use of herbicides, pesticides, and fertilizers
	
	
	
	

	2
	Proper disposal of waste
	
	
	
	

	3
	Ensure minimal use of bleach or detergents
	
	
	
	

	4
	Treatment of water
	
	
	
	


=  2.5








