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ABSTRACT
The performance status of access to safe water sources in a community is determined by the percentage of the population using domestic
water sources that meet international standards. Nigeria achieved a total of about 67% of the population with access to safe water sources
by 2015 at the end of the period of the Millennium Development Goals. Ensuring universal access to safe and affordable drinking water
for all requires investment inadequate infrastructure, this requirement led to the investigation of facilities currently available in Bauchi
State of Nigeria. A baseline survey was conducted in the State towards monitoring progress on development goals, the baseline survey
covered safe water sources and health facilities in State. It was found that Dambam Local Government Area recorded the highest access
of 60.6% of the population with access to safe water sources, 33.33% of the population in Bauchi Local Government Area has access to
public safe water sources while the lowest access recorded 5.26% in Toro Local Government Area. The functionality status of installed
safe water sources in the State is currently low; Bauchi Local Government Area recorded a functionality status of 46% for the public
motorized schemes and 66% functionality status for the handpump equipped boreholes. It was recommended that in working towards
achieving Sustainable Development Goal number 6, massive repair and rehabilitation exercise is required to be carried out on nonfunctional water supply sources in the State to improve the access to safe water sources.
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INTRODUCTION
Nigeria’s access to safe drinking water sources and acceptable sanitation practices contributes to global achievement
on percentage population of people with access to safe water sources and adequate sanitation, national figures for
Nigeria shows that only 67% of the population had access to at least basic improved drinking water sources (WHO,
2017). 300 million people without access to safe water sources worldwide, live in sub-Saharan Countries in Africa
(UNICEF/WHO, 2015), as a result, a high percentage of the population without access to safe water sources are
burdened with poor health based on the use of unprotected water sources such as rivers, streams, unprotected springs
and unprotected hand dug wells. Many of these sources are found where open field defecation is practiced and
flood-washed wastes affect the quality of water (FMWR, 2016).
Sustainable Development Goal (SDG) number 6 is to ensure availability and sustainable management of
water and sanitation for all by the year 2030 (UNDP, 2018). Ensuring universal access to safe and affordable
drinking water for all by 2030 requires investment in adequate infrastructure (UNDP, 2016). Preparedness for the
achievement of the SDGs need to be supported by a series of elements including satisfactory mobilization and
integrated management of resources (Wang and Wu, 2013). Access to safe water is measured by the percentage
number of people who have acceptable means of getting an adequate amount of water that is safe for drinking,
washing, and essential household activities (FMWR, 2005). The level of service in accessing safe water sources is
used to describe the quality of the service being provided to users (Deverill et al, 2002), the level of service and
basic indicators for measuring access to safe water sources revolve around quality, distance and time indices
(Skinner, 2009). Efforts to provide safe water will be useless if polluted water eventually reaches the end users due
to poor handling, it is therefore very important to protect stored water from contamination (Skinner, 2009). A wide
range of ecological and human crises results from inadequate access (Sowjanya and Sailaja, 2017), the proximity of
the safe water source to the household plays a major role in quantities of water used, the importance of reducing
distance of new water sources in close proximity to end users cannot be over emphasized (Carter et al, 1997).
Nigeria successfully participated in the Millennium Development Goals (MDGs) in striving to achieve the
eight international development goals that were established at the Millennium Summit of the United Nations in 2000
(UN, 2000). Nigeria achieved a total access of about 67% of the population to safe water sources by 2015
(UNICEF/WHO, 2015). The 2015 status forms the baseline for Nigeria on working at the Sustainable Development
goals.

THE STUDY AREA
Bauchi State, is located in the North-Eastern part of the Nigeria; this State was created on 3 rd of February 1976. The
present Bauchi State's southern and northern limits are demarcated by latitudes 9°30'N and 12°30'N respectively, its
western and eastern limits are bounded by longitudes 8°45'E and 11°0'E respectively, the State's total land area
covers about 49,259 square kilometers (FMAWR, 2008). The state occupies a central location spatially among the
north-east group of states in Nigeria as presented in Fig. 1. The rainy season months in the State are May to
September, when humidity ranges from about 37 percent to 68 percent. Mean daily temperatures range from 29.2°C
in July to October, about 11.7°C in November/December to February and 37.6°C from March to June of any year
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(FMWR, 2008). Bauchi state is one of the states in the Northern part of Nigeria that span two distinctive vegetation
zones, namely, the Sudan Savannah and the Sahel Savannah.

Figure 1: Map of Nigeria showing Bauchi State
Statement on research problem is based on analysing the status of the public safe water sources in Bauchi State in
relation to the types of reported diseases in the State. Baseline data is required in any country to monitor progress of
achieving results for sustainable water supply sources. Analysis of the information is to be used in taking informed
decisions towards meeting the goal number 6 of the Sustainable Development Goals and support the monitoring and
evaluation of the progress towards achieving the SDG set goals.

MATERIALS AND METHOD
The experimental design for the research is based on collection of data via primary and secondary sources which
were subjected to data analysis using standard equations.
The primary source of information was from:
1.

The Federal Ministry of Water Resources that conducted a baseline survey which covered public supply of
safe water and health facilities in State. Safe public water sources in the State were identified as motorized
boreholes and handpump equipped boreholes, other sources of ground water supply include protected and
unprotected hand dug wells which are not public sources of water supply therefore not included in the
report. The Federal Ministry worked along with the:

2.

Bauchi State Ministry of Water Resources

3.

Bauchi State Water Board, which is the main Government establishment responsible for water supply in the
State.

4.

Bauchi State Rural Water Supply and Sanitation Agency, which is responsible for rural water supply and
the provision of sanitation facilities in all parts of the state.

Secondary sources of information were obtained from books, journals, online materials, relevant documents and
published related works. Relevant raw data obtained from the Federal Ministry of Water Resources were analyzed
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and presented using tables and descriptive statistical tools such as bar charts to determine relationship between the
variables.

DATA COLLECTION
Types of data collected:
i.

The attributes and functionality status of public water supply facilities.

ii.

Reported cases of water related diseases from health institutions.

Data Analysis:
Determination of percentage water supplied to water demand water was carried out using the equation:
Total Safe Water available in m3/day x 100%
Total Water Demand in m3/day
Total percentage public water supply coverage was determined by:
Percentage Service Coverage =

∑ (PT) * [Average no of People per PT] + ∑ (hbh)* [Average no of

People per hbh]) /Total population of the LGA
Where PT = public taps (10 public taps per motorized borehole); and hbh = hand pump boreholes (single
outlet).

THE DEFINITION OF TERMS
For ‘acceptable limits’ of water demand and supply used in this report is based on the definition from the Federal
Ministry of Water Resources’ Water and Sanitation Policy (FMWR, 2005) and the World Health Organization
(WHO, 2011) as follows:
Rural water supply is guaranteed minimum level of service 30 liters per capita per day within 250 meters of the
community of 150 to 5,000 people, serving about 250-500 persons per water point. (FMWR, 2005).
Semi-urban (small towns) water supply represents settlements with population of between 5,000-20,000 with a
fair measure of social infrastructure and some level of economic activity with minimum supply standard of 60 liters
per capita per day with reticulation and limited or full house connections as determined by the beneficiaries /
Government. (FMWR, 2005).
Urban water supply represents 120 liters per capita per day for urban areas with population greater than 20,000
inhabitants to be served by full reticulation and consumer premises connection (FMWR, 2005)
Basic service means a protected, year-round supply of 30 litres per capita per day in line with the 30 litres
basic minimum utilized by international agencies preferably within 250 metres of the community and not exceeding
500 metres, serving about 250 persons per outlet. Higher levels of service are encouraged, but communities must
pay for the added cost. (FMWR, 2005)
The WHO defines safe water as water having acceptable quality in terms of its physical, chemical,
bacteriological parameters so that it can be safely used for drinking and cooking and no significant health risks
occurs during the lifespan of the scheme from storage to end user (WHO, 2011).
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RESULTS
From the data obtained, information on names of all the 20 Local Government Areas (LGAs) of the State, the
Population of each LGA (from 2006 National Population Census figure (NBS, 2007) and Ref. World Population
Review (2018)), number of functional water sources in each LGA, the estimated water demandand calculated water
supplied to each LGA and percentage ratio of water supplied to water demand in each LGA is presented in table 1.
Types and number of reported water related diseases in LGAs for Baseline year are presented in table 2. Figure 1
shows the results obtained for the percentage functionality status of public ground water facilities while figure 2 give
a graphical presentation of the percentage water supplied in the LGAs and the percentage number of reported cases
of water related diseases.

Figure 1: Percentage Functionality Status of Public Ground Water Supply Facilities

Figure 2: Water Supplied and % Reported Diseases in LGAs
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ANALYSIS AND DISCUSSION OF RESULTS
Table 1 shows that the total population of Bauchi State as at 2015 is estimated at 5,308,579 (Five million, Three
Hundred and Eight Thousand, Five Hundred and Seventy-Nine) people. The type and functionality status of the
public water supply facilities in the State are also presented in table 1. The table shows that Darazo has the highest
number of installed motorized schemes in the state with 61 installed schemes, however only 14 are functional,
Katagum has the highest number of handpump equipped boreholes with only 44 functional sources out of the 97
installed. The status at any point in time of installed water sources will directly affect the safe water supply status of
the State. Analysis of Nigeria’s progress during the implementation of the Millennium Goals showed that installed
capacity of safe water schemes operated below optimum due to high number of non-functional water sources.
(Ndububa and Ndububa (2016). The most critical outcome of the analysis on the percentage values of water
supplied to water demand in the LGAs shows that Dambam LGA has the highest value of 60.60% while Ningi and
Toro LGAs have values as low as 8.33% and 5.26% respectively, an average of 27.59% value of water supplied in
the State against demand. This result shows that there is no LGA that has fully met its water demand. Meeting the
Sustainable Development Goal number 6 on access to clean water for all by 2030 requires provision of safe water
sources across all LGAs in Bauchi State.
Use of safe water sources is not only based on functionality, research shows that 0.5 to 50 mg/l of iron
content is found in natural water bodies and Zinc is found to occur naturally in soils with estimated content between
1 – 300mg/Kg (WHO, 2003), high levels of chemical compounds also impact on the use of installed facilities,
correct application are now used effectively in micropollutant removal (Zavala and Lara, 2018), also poor water
quality impact negatively on the health (Hemangi and Hitesh, 2017), it is paramount therefore that the
groundwater’s capacity to maintain its natural assimilative properties is protected (Chiejine, 2016), functionality
must be coupled with safety.
Table 2 presents the numbers and different types of water related diseases reported in the State, malaria
fever recorded the highest incidence in all the Local Government Areas while guinea worm disease was not recorded
in any of the Local Government Areas. Risks of groundwater contamination which exists governed by the
vulnerability and presence of contaminants in water also contribute to incidence of water related diseases
(Sharadqah, 2017). In some countries groundwater has been contaminated by the very bad practice of pumping
wastes down disused bores (Sinton, 2001) leading to occurrence of water related diseases in such areas.The sum of
all incidents of specified water related diseases reported from all health institutions in LGAs are also presented in
table 2. The table shows the number of times diseases are reported, Bauchi town has the highest number of reported
cases of all reported diseases, this can be directly related to water quality, which is indicative pollution levels which
will directly impact on the oxygen content in water (Ogbonna and Chinomso, 2010)
Although figure 1 shows that Bogoro, Ganjuwa and Toro LGAs recorded 100% functionality of installed
water sources, values presented in table 1 shows that these LGAs have limited number of motorized water supply
facilities. Figure 2 gives an analysis of the comparison of the percentage water supplied in LGAs and percentage
number of reported cases of water related diseases. The chart shows an inverse relationship between availability of
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safe water sources and incidence of water related diseases in most of the LGAs, the installed safe water sources have
high impact on reduction of water related diseases.

CONCLUSION
The following conclusions are made from the analysis of results obtained from data:
1.

The State recorded 27.59% of water demand met, with access to safe water sources at 5.26% of the demand
in Toro Local Government Area.

2.

The functionality status of installed safe water sources in the State is currently low, Bauchi Local
Government Area recorded a functionality status of 46% for the motorized schemes and 66% functionality
status for the handpump equipped boreholes.

3.

17 out of the 20 Local Government Areas has percentage functionality status of the handpump equipped
boreholes with values greater than 50% while only 7 of the 20 LGAs had percentage functionality of 50%
and above for the motorized schemes.

4.

Incidence of water related diseases in the State is highly impacted by the availability of safe water sources.

RECOMMENDATIONS
1.

Implementation of activities to increase access to public safe water sources has to prioritize interventions in
Toro, Ningi, Alkaleri, Ganjuwa and Misau Local Government Areas that show very low access to safe
water sources.

2.

In working towards achieving the Sustainable Development Goal number 6, on access to clean water for all
by 2030, massive repair and rehabilitation exercise is required to be carried out on non-functional water
supply sources in the State to improve the access to safe water sources.

3.

Regulatory bodies should be empowered to support the private sector/ individuals willing to engage in
providing safe water sources in the State. Provision for revision of polices have been found to be significant
in achieving results.

4.

Ownership of installed safe water facilities should be encouraged by involving communities from the
planning stages of new water facilities.

5.

Managing and maintaining an environment in which community members participate in water supply
projects will efficiently achieve desired outcome.
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