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ABSTRACT

Access to clean water for drinking and domestic activities remains a critical issue in Nigeria, especially in the
northern region. The increasing global population and importance of water for life have led to a quantitative
and qualitative increase in its demand. This paper reports a comprehensive review of the quality of water
sources utilized for consumption in northern Nigeria over the last decade. The report aims to serve as a
reference point to assess the possibility of achieving Sustainable Development Goal 6 (clean water and
sanitation) by 2030 based on the level of quality of water sources in the region. The study found that well and
borehole water remain the primary sources of drinking water in northern Nigeria, with little or no established
networks of pipe-borne water across the region. Significantly, 55.74% of these sources were reported to be
unfit for consumption due to poor portability. Additionally, 31.14% of the water sources were categorized as
fair, meaning they required additional treatment to prevent disease outbreaks and health implications due to
some level of contamination that did not conform to WHO standards. The report indicates that only 13.11% of
clean water is accessible to the northern Nigerian populace, making it difficult to achieve SDG goal six by
2030 unless all stakeholders take action drastically. Failure to achieve SDG goal six could also impede

Nigeria's progress towards achieving other SDGs, as they are all directly or indirectly linked to it.

Keywords: Clean water, sustainability assessment, physicochemical, Northern Nigeria, sustainable
development goals (SDGs), drinking water quality

INTRODUCTION

It has been an indisputable fact that water remains the most
important resource that is necessary to sustain life. This
assertion was backed up by many substantial scientific
findings and evidence that revolve around the potency of
water as an indispensable means of survival. Water is a pre-
requisite for human existence and it plays a significant role in
the good health, well-being and economic development of a
nation (Abdulsalam et al., 2019), thus making it a necessity
for mankind and their environment as it has existed since time
immemorial, perhaps before the existence of mankind
(Abdullahi et al., 2016a). In other words, Adekola et al.
(2015) articulated that water is the most important nutrient for
the survival of human beings due to its involvement in body
function. Similarly, Adesakin et al. (2020) reported that water
is an important component of human nutrition—directly as
drinking water or indirectly as a food medium, in addition to
other numerous applications.

The importance of water as a necessity for life and other
uncountable applications for societal development earns it a
badge that justifies its demand quantitatively and
qualitatively. In addition to its natural distribution on earth
with an imbalance that leads to its scarcity in some regions,
the growing population has undoubtedly played a significant
role in its demand, which has detrimentally affected its
quality. Although the earth has abundant water, usually
surface and groundwater, distributed through myriads of
media such as rivers, lakes, oceans, seas, glaciers, and streams
(Adesakin et al., 2020; Abdullahi et al., 2016a; Amoo et al.,
2018), only about 0.3% is portable and can be used by humans
(Adesakin et al., 2020). Primarily, water doesn’t exist in
isolation and, owing to its universal solvent characteristic
property, it always exists with some level of contamination
depending on many factors such as the geology of the

environment or nature of aquifers, anthropogenic activities
taking place around it, and the sanitation as well as hygienic
level of the community under consideration. The rapid
industrialization, urbanization, and rise in the global
population have been attributed to the increasing demand for
portable water for recreational, industrial, agricultural,
domestic applications, and other anthropogenic activities
(Amoo et al., 2018; Adesakin et al., 2020), which has put
together a great burden of contamination on the water.

Many health implications bedevilling developing nations
such as Nigeria have been attributed to a lack of access to
potable drinking water (Abdulsalam et al., 2019; Abdullahi et
al., 2016b). About 66.3 million Nigerians lack access to
quality drinking water (Ighalo and Adeniyi, 2020), which
forces them to depend on surface water for their daily
activities and as a waste disposal medium simultaneously
(Adesakin et al., 2020). The development of any country is
proportional to the nation’s ability to provide adequate and
safe drinking water to its citizens. Amoo et al. (2018) reported
that the quality of water available to people is critical to their
standard of living because consumption of polluted water,
especially those contaminated by pathogens or highly toxic
substances, causes various types of diseases such as typhoid,
diarrhoea, dysentery, cholera, skin diseases, cancer, stomach-
ache etc. (Abdulsalam et al., 2019), which is often facilitated
by the poor hygiene connected to the lack of adequate portable
drinking water. Abubakar (2021) reported that in the year
2015, about 2 billion people globally have no access to
potable drinking water in their homes, of which close to 80%
of them rely on surface water, which is unsafe for not only
drinking but other domestic applications. A similar claim was
made by Adabara et al. (2011), who argued that many
developing nations depend on untreated surface water, which
is unfit and often contaminated by excreta. As of 2017,
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Abubakar (2021) also pointed out a worrisome figure of 73%
of sub-Saharan Africans that have not gained access to safe
drinking water, which has been attributed to a heavily
microbial disease burden on developing countries (Griffiths,
2008).

Access to portable water remains a major challenge to many
developing countries, particularly African rural communities
(Adekola et al., 2015), and the challenge is a continuum.
However, the onus to provide clean and portable water rests
on the shoulders of the government, philanthropists, and local
and multinational organizations. Over the years, the health
implications of contaminated water have been receiving
serious attention in developed countries and are recently
gaining the recognition they deserve in developing countries
like Nigeria. Through several efforts by governmental and
non-governmental organizations, local and international
organizations, and private and public companies, several
intervention projects were executed, and some are still
ongoing in a bid to ensure quality water supply to all and
sundry. Such interventions include the building of boreholes
(Adekola et al., 2015), which is popular in northern Nigeria,
even though well water remains a major source of drinking
water for many people. In order to curtail the health
consequences of contaminated water, it is important to
continuously and sustainably ensure effective water quality
monitoring (Alhassan and Ujoh, 2012). Portable water is not
only essential to all organisms but necessary for healthy
communities and to achieve sustainable development goals
(SDGs) (Adabara et al., 2011). To stem the tide, in 2015, the
United Nations (UN) through its member states unanimously
adopted the 2030 agenda to achieve sustainable development
goals. The organization (UN) pledges to ensure a peaceful and
prosperous society for people and the planet through
seventeen SDGs, one of which is clean water and sanitation
(Goal 6). The goal aims to achieve, by 2030, universal and
equitable access to safe and affordable drinking water for all
(UN, 2015).

Imam et al.,

FJS

It is on this trajectory that this paper aims to provide a
comprehensive review of the quality of water sources in
northern Nigeria over the last decade. An insight into the
possibility of realization of SDG-6 by 2030 will also be
generated based on the level of quality of water sources in the
region. The paper will also provide a clear roadmap that will
guide policy-makers and governments at the regional level in
their efforts toward achieving SDG goal 6 in line with the
follow-up and review measures of the SDGs.

Research Area

The paper focuses on northern Nigeria because the region is
the most populated in the country, with the highest rate of
poverty and the least socioeconomic development.

Nigeria is divided into six geopolitical zones, and the northern
part of the country constitutes the northwest (NW), northeast
(NE), and northcentral (NC), with a total of 19 states (Fig. 1).
Although there is no accurate data to account for Nigeria’s
population (Azeez, 2021), it was estimated that the country
has a total of about 216 million people based on the
elaboration of the latest United Nations data (Worldmeter,
2022). According to the 2006 census, Northern Nigeria
contributes about 57% of Nigeria’s population (Fig. 1), and
by 2030, Nigeria’s population was projected to reach 264
million with a growth rate of about 2.57% (World Population
Review, 2022), which poses a serious threat to the water
system and increases its demand linearly.

Northern Nigeria shares boundaries with the Niger Republic
through the NW border, and the Chad Republic to the east
(NE). The region has a temperature of about 30- 40°C during
the dry season and 25-30°C during the rainy season. The
major occupation of the inhabitants of the area is farming —
raining and dry season farming - which has a direct influence
on the quality of water in the area caused by the agricultural
activities.

Northern States

Southern States and
the Federal Capital

B Gochlames, MiRE. Wikzeda

Figure 1: Map of Nigeria indicating Northern Nigeria (Sarki and Roni, 2019).

Drinking Water

Good and portable drinking water has been characterized by
a number of chemical, physical, radiological and biological
parameters. In general, the appearance, taste, colour, and

odour of drinking water are used to determine its quality
(Garba et al., 2012). Regrettably, those physical properties of
water do not necessarily indicate whether it is devoid of
harmful substances or fit for consumption. This necessitates
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further scientific investigations to check the aforementioned
parameters before one can ascertain the quality of water.
When those parameters conform to the standards set by
national and international organizations such as the Standard
Organization of Nigeria (SON), the United State
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Environmental Protection Agency (USEPA), and the World
Health Organization (WHO), the water is said to be portable.
Otherwise, the water is not suitable for drinking and may be
hazardous to the health if eventually consumed (Table 1).

Table 1: Physicochemical parameters standard values approved by WHO/NSDWQ

Parameter Mean Value WHO/NSDWQ Value
Temperature (°C) 23.1 30

pH 7.1 6.5-85
Turbidity (NTU) 5.645 5
Nitrates (mg/L) 5.75 50
Phosphates (mg/L) 0.45 6.5
Sulphates (mg/L) 8 100

DO (mg/L) 8.49 5

BOD (mg/L) 3.425 5
Electrical Conductivity (uS) 73.1 1000
Total Dissolved Solids (mg/L) 50.65 500
Colour (PtCo) 57 15
Hardness (mg/L CaCOs) 44 50

Source: (Ogbodo et al., 2020).

There are two main sources of water that are most
prominently exploited for domestic, industrial, agricultural,
and other anthropogenic activities. Firstly, surface water,
which includes; lakes, streams, and drainage systems, which
funnel water toward the holding reservoirs, and secondly,
groundwater such as wells, springs, and horizontal galleries
Garba et al., 2012; Garba et al., 2013; Sojobi, 2016; Dusa et
al., 2017). Although water is one of the most abundant natural
resources and it covers almost 70% of the earth’s surface, the
quantity of water is equally important as its quality (Garba et
al., 2012). Omole (2013) reported that about 60% of Nigerians
use groundwater for their domestic activities, including
cooking food. He further articulated that inadequate and
poorly maintained infrastructure, a shortfall in public utility
water supply, improper financial resource management,
inadequate funding for water and sanitation programs, and
pollution of available surface water bodies are some of the
factors that have exacerbated Nigeria's excessive demand for
groundwater. Despite many national and international
intervention projects on the need to deliver quality water to
Nigerians, wells and boreholes remain the major sources of
water for consumption. Several scientific investigations were
carried out to ascertain the quality of water sources consumed
in northern Nigeria (Amoo et al., 2018; Abubakar and
Adekola, 2012; Boyi et al., 2017). Most of the existing
research findings reported the quality of the investigated
water as being suitable for consumption or otherwise, without
much focus as far as achieving SDG-6 is concerned. With this,
it has become imperative to ask ourselves how feasible it is
by 2030 to ensure access to clean water for all (SDG-6),
particularly in northern Nigeria.

The present state of water quality

In order to achieve sustainable development goals (SDG),
particularly clean water and sanitation, it remains pertinent to
know the present state of water quality in the region, the
progress recorded and the journey so far, which are key
performance indicators for the realisation of the goals. The
review of existing literature on the assessment of water
quality across the region in the last decade shows significant
and insightful results. The results of all the literature reviewed
were categorized into three, namely, suitable, fair, and
unsuitable. Research results that prove the assessed water to
be fit for consumption and free from all microbes were

considered suitable. Unsuitable was applied to the water
assessment that reported the investigated water as unfit and
posing health threats to people. The last category was fair,
which was applied to water that was suitable to some extent
but required additional treatment or precautionary measures
to prevent contracting diseases.

About 31.14% of the water being utilized in the north is fair —
can be utilized for consumption but requires additional
treatment to prevent disease outbreaks and health implications
(Ezeribe et al., 2012; Olukosi et al., 2016; Dusa et al., 2017;
Atiku et al., 2018). More than 50% of the water found to be
fair was in good physical condition. Parameters such as
temperature, pH, conductivity, colour, TDS, TSS, turbidity,
etc were all reported to be within the acceptable limit (Iliyasu
et al., 2021; Magaji and Abimbola, 2020; Ogah and Ukaegbu,
2019; Bello et al., 2017; Uba et al., 2017; Bello et al., 2018;
Mustapha et al.,2021). The water conforms to the
physicochemical parameters standard set by WHO and SON
(Table 1) but requires a serious treatment of biological and
radiological, as well as heavy metals contamination which
could be more harmful to people (Bwadi et al., 2021; Abba et
al. 2020; ljah et al., 2020; Badejo et al., 2017; Olatunji et al.,
2015; Aremu et al. 2014; Giwa et al. 2014; Udiba et al. 2013).
The majority of the water consumed in northern Nigeria
(55.74%) was reported to be unsuitable for consumption (Raji
et al., 2010; Adabara et al., 2011; Abubakar and Adekola,
2012; Garba et al., 2012; Amadi et al., 2013; Garba et al.,
2013; Isa et al., 2013; Sabo et al., 2013, Omole, 2013;
Abdullahi et al., 2016a; Abdullahi et al., 2016b; Adekola et
al., 2016; Jabbo et al., 2016; Unique et al, 2016; Sojobi, 2016;
Boyi et al., 2017; Amoo et al., 2018; Abdulsalam et al., 2019;
Adesakin et al., 2020; Abubakar, 2021). This was attributed
to the high level of contamination from different sources, as
proved by the most deviated biological and radiological
parameters against standards set by recognized local and
international organizations. The concentration of heavy
metals and microbiological loads in the water was
significantly high and is a major roadblock to portable water
for northerners (Ibrahim et al., 2020; Musa et al., 2020; Aliyu
et al., 2020; Ogbozige et al., 2017; Haruna et al., 2016;
Allamin et al., 2015; Ojo et al., 2014). Chemical and
microbial contamination of the water was attributed to the
high rate of population growth and several anthropogenic
activities, as well as lack of access to enough water for
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sanitation and hygiene (Odey et al., 2022; Raji et al., 2020;
Emurotu and Habib, 2019; Fardami et al., 2019; Sunday et al.
2019; Omotayo et al., 2017; Zubairu et al., 2016).

Although 2030 is eight (8) years away from now, it is
unfortunate that only 13.11% of clean water is accessible to
the northern populace (Sani and Rabiu, 2022; Paul et al.,
2021; Abdulsalam and Sule, 2020; Gana et al., 2020;
Suleiman et al.,, 2018; Gav et al., 2015; Tukura, 2013;
Alhassan and Ujoh, 2012). This represents the few available
pipe-borne water and boreholes, and well waters that are far
away from contamination sources—such as anthropogenic
activities. Regardless of the reasons responsible for this, it is
a great cause of concern and a major threat to achieving SDG
goal 6.

Access to clean water suitable for consumption has been quite
challenging because hand-dug open wells and boreholes
remain the major sources of water for the masses, as the cost
of exploitation is far cheaper when compared to pipe-borne
water (Adeyeye et al., 2019). It is crystal clear that achieving
clean water and sanitation, particularly in the northern part of
the country, is near impossible unless a magical approach to
circumventing the problem is employed. Mor and Griffiths
(2008) claimed that water-related diseases that exist in
developed countries at a very low level remain a major source
of illness and mortality in developing countries such as
Nigeria. He further attributed it to inadequate access to
improved sanitation.

CONCLUSION

Water, as a very important resource necessary to sustain life,
is crucial to be obtained in a clean and portable way - devoid
of impurities. Its quality is characterized by the physical,
chemical, biological, and radiological parameters obtainable
from analyses of the necessary parameters. The reviewed
existing literature shows that the water quality in the north is
extremely poor, as the majority of the populace relies on wells
and boreholes for their consumption, which have proven
unsuitable due to various levels of contamination. The
challenges of lack of access to clean water were attributed to
poverty, government negligence and poor policies, indifferent
attitudes and lack of orientation of the public, particularly the
localities. In order for northern Nigeria, as a major part of
Nigeria, to achieve SDG goal 6, which will, in turn, push
Nigeria towards meeting the SDG goals by 2030, there is a
collective need for intensive projects to provide pipe-borne
water, which is reported to be the most portable among all
sources of water for consumption. Achieving SDG-6 in
Nigeria may not be feasible by 2030 unless a magical
approach is employed by the government, NGOs, and
individual households to improve the standard of water
utilized in the region. These approaches could include
providing access to improved sanitation; proper waste
disposal, particularly, solid waste and e-waste; state and local
water treatment plants; and pipe-borne water in various
communities. It is also critical to note that water quality is an
essential part of sustainability and must be taken seriously if
the SDGs are to be achieved by 2030.
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