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Abstract 

Access to safe drinking water is estimated by the percentage of the population 

using safe/improved drinking water sources. This research focused on 

assessing the relationship between water quantity, quality, water source 

protection and the travel time required to collect domestic water in Otunja 

Community of Ikole –Ekiti Local Government Area in Nigeria in order to 

determine the current status of access to improved water sources in the 

community. The research was conducted by the use of instruments 

administered in the community to collect data and laboratory analysis of water 

samples from selected number of water sources in the community. Sanitary 

analysis around the water sources was also conducted. The results of the 

Physical, Chemical and Biological parameters of the water samples showed 

that 17 out of the 40 households surveyed did not have access to domestic 

water that meet the Nigerian Standard for Drinking Water Quality. Conclusion 

made showed that percentage of the total population with access to safe water 

sources stands at 57.5% and 42.5% of the population do not have access to 

water quantities of up to 30l/c/d. Scaling up on investment in safe water 

sources was recommended to put Nigeria on track to meet the current 

Sustainable Development Goals. 
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1.0 INTRODUCTION: 

Goal number 6 of the Sustainable Development Goals is to ensure access to clean 

water and sanitation for all by the year 2030. Ensuring universal access to safe and 

affordable drinking water for all by 2030 requires investment in adequate 

infrastructure (UNDP, 2016) and preparedness for and achievement of goals need to 

supported by a series of elements including satisfactory resources and integrated 

management (Wang and Wu, 2013). Access to safe drinking water is estimated by the 

percentage of the population using safe/improved drinking water sources such as 

household connections, public stand pipes, boreholes, protected dug wells and 

protected springs, national figures for Nigeria shows that only 67% of the population 

has access to at least basic improved drinking water sources (WHO, 2017). Access to 

safe water is therefore measured by the number of people who have a reasonable 

means of getting an adequate amount of water that is safe for drinking, washing, and 

essential household activities, expressed as a percentage of the total population. The 

term level of service 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 distance and time indices, these indicators 

show four paramount levels of accessibility as shown in table 1; (Skinner, 2009). 

 

Table 1: Impact of Service Level on Quantities of Water Used 

Service level 

description 

Distance/ time 

measure 

Likely quantities 

collected 

Level of health concern 

No Access More than 

1000m or 30 

minutes total 

collection time 

Very low (often less 

than 5l/c/d) 

Very high as hygiene not 

assured and consumption needs 

may be at risk. Quality difficult 

to assure, emphasis on effective 

use and water handling hygiene. 

Basic Access Between 100 

and 1000m (5 

to 30 minutes 

total collection 

time) 

Low. About 20l/c/d 

to the house, 

laundry and/ bathing 

may occur at water 

source with 

additional volumes 

of water 

Medium. Not all requirements 

may be met. Quality difficult to 

assure 

Intermediate 

Access 

On Plot (e.g. 

Single tap in 

house or yard) 

Medium, about 

50l/c/d 

Low. Most basic hygiene and 

consumption needs met. Bathing 

and laundry possible on-site, 

which may increase frequency 

of laundering. Issues of 
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Service level 

description 

Distance/ time 

measure 

Likely quantities 

collected 

Level of health concern 

effective use still important. 

Quality more readily assured. 

Optimal 

Access 

Water is piped 

into the home 

through 

multiple taps 

Between 100l/c/d 

and 300l/c/d 

Very low. All uses can be met, 

quality readily assured. 

 

Access to safe drinking water and sanitation is a global concern as about half of the 

people worldwide without access to safe water sources which is about 300 million 

people as at 2015,  live in sub-Saharan Countries in Africa [WHO/UNICEF, 2015), as 

a result, many of these people are still dependent on 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. No matter how much care is taken to produce safe water at 

source, it will be useless if it is polluted afterwards, it is therefore very important to 

protect stored water from contamination (Skinner, 2009). The proximity of the safe 

water source to the household plays a major role in quantities of water used, the 

importance of reducing distance in siting of new water sources in close proximity to 

end users cannot be over emphasized (Carter et al, 1997). 

 

1.1: Research Problem Statement: 

The research is aimed at analyzing access to safe/improve water supply for domestic 

use by assessing the presence water sources available to end users and the time 

required by individuals to travel to the nearest safe water source, assess the 

relationship between water quantity, quality, the sanitation of water source and 

protection in Otunja Community of Ikole –Ekiti Local Government Area.         

 

1.2: The Study Area: 

Ikole Local Government area of Ekiti State is located between longitude 5°31′0″E, 

and latitude 7°47′0″N, North of the Equator as shown in the Fig.1. The headquarters 

of the Local Government, Ikole-Ekiti is about 40 kilometres from Ado – Ekiti, the 

Ekiti State capital. The Local Government is located at about 250 metres above the 

sea level. The Local Government occupies an area of about 374,940kms of land and 

according to the 2006 National Population Census figure (NBS, 2007); the total 

population of the Local Government was 168,436. The Local Government is 

predominantly a homogenous society and carefully populated by Yoruba speaking 



1898  Ndububa, Olufunmilayo I. and Adamolekun, Oluwaseun S. 

people of the South West Zone of Nigeria. The Religious of the people are mainly 

Christian and Islamic religion while a percentage of the people are Traditional 

religion worshippers.  

 

Fig 1 Ikole-Ekiti on the map of Nigeria 

 

Ikole is situated in the deciduous forest area of the State, rainfall is about 1,778 mm 

per annum and rain falls between March and November in a year. The good drainage 

of the land makes it very suitable for agriculture. It is a common feature that trees 

shed their leaves every year during the dry season which begins in November and 

ends in February. The two seasons – Dry Season (December – February) and Rainy 

Season (March – November) are quite distinct and they are very important to the 

agricultural pursuits of the people.  

In 2011, the Federal Government of Nigeria located a campus of one of the newly 

established Universities in the Country in Ikole-Ekiti, this opened up Otunja 

Community as migration of new Staff members of the University settled in this 

community.  

Otunja is a rural community made up of about 100 households with a population of 

about 10 people per household. The main occupation of the male population of the 



Analysis of Access to Improved Water Supply for Domestic Use in Otunja…. 1899 

community is farming, as about 80% of this population are farmers (Government of 

Ekiti State, 2017), access to safe water for domestic use is paramount to support the 

profession of the community. This community depends largely on ground water 

sources for domestic water supply which is a viable option as groundwater is 

generally of better microbiological quality than untreated surface waters because of 

the natural removal of microbial contaminants initially present in the water before 

percolation, however, risks of groundwater contamination exists which is governed by 

the vulnerability and presence of contaminants in water (Sharadqah, 2017). In some 

countries groundwater has been contaminated by the very bad practice of pumping 

wastes down disused bores (Sinton, 2001), each ground water source used for 

domestic water supply must be ensured to meet the international standards for 

drinking water quality. 

 

1.3: Definition of Access to Safe Domestic Water Supply in Rural Areas: 

The Nigerian National Water Sanitation Policy (FMWR, 2005) defines access to 

water supply for rural communities as guaranteed minimum level of service of 30 

litres per capita per day within 250 meters radius for the end user, each water point 

serving about 250 to 500 persons in a community of 150 to 5,000people. Domestic 

water refers to water consumed by the household and quantity used varies with the 

climate and the sophistication of the community.  

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 any significant health risks occurs during the lifespan of the scheme 

from storage to end user (WHO, 2011). 

 Domestic use includes water for cooking, personal cleaning, drinking, flushing of 

lavatory, gardening, lawn sprinkling, car washing and general house cleaning. 

In areas where improved water sources are available more than 1000m away from the 

end users, access to improved water sources is compromised as presented in table 1, 

the inaccessibility to safe water sources are some of the basic problems that confront 

many African communities in rural areas as community participation in choice and 

location of safe water sources are usually very low. (Demeke, 2009).  

Also, poor hygiene caused by a lack of sufficient quantity of domestic water supply 

are directly linked to incidence of water borne diseases such as diarrhoeal, cholera, 

typhoid fever etc., other diseases transmitted through the faecal-oral route impact 

negatively on the health of community members (Cairncross and Feachem, 2005). 
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2.0: MATERIALS AND METHOD 

Based on the research need, a representative number of sample water sources were 

selected from different zones of the community. At least two sources were selected 

from each of four zones by stratified random sampling resulting in a total of eight 

sources serving 40 households, water samples from these sources serving about 40% 

of the population was subjected to analysis as a representative number of samples . 

The Global Positioning System (GPS) location of each selected water source was 

documented using codes to signify the water source. Households that depend on the 

selected water sources were identified for collection of information by the use of 

instrument (structured questionnaire) developed for data collection, which was pre-

tested before administering to community members. Instrument was administered to 

the members of households involved in water collection which gave a mix of male 

and female members, a total of 40 respondents participated in the survey from the 40 

households, out of which 17 are males and 23 are females. Data collected for sanitary 

analysis around selected water sources was by physically examining the facilities and 

structures and also by interacting with members of the community. 

Water samples were collected from the selected sample locations, samples were 

collected from each water source in sterilized sampling bottles labeled by the 

sampling codes and taken to the laboratory for water analysis. 

The following Physical, Chemical and Biological water quality parameters were 

determined: 

Physical parameters: 

Colour, Taste/ Odour, Turbidity, Total Dissolved Solids. 

Chemical Parameters: 

Zinc, Iron, Nitrate Nitrogen, pH, Hardness, Sulphate, Conductivity, 

Aluminium, Lead, Manganese.   

Microbiological Parameters 

Total Coliform 

 

Standard Methods for the Examination of Water and Wastewater (APHA, 1999) was 

used in conducting the water quality analysis in the laboratory, results obtained were 

compared with the Nigerian Standard for Drinking Water Quality (NSDWQ) by the 

Standards Organisation of Nigeria (SON, 2007).  Research was conducted between 

January and September, 2016. 
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3.0: RESULTS AND DISCUSSIONS 

3.1: Results: 

Results from field survey are presented in tables 2 to 5 and laboratory analysis of 

samples of water collected are presented in tables 6, 7 and figures 2 to 5. 

Table 2: Classification of Selected Water Sources by Type, Code and Location 

Water 

Source 

S/N 

Type of Water Source Water Source 

(WS) Code  

GPS Location of Water 

Sources  

Latitude Longitude 

1 Hand dug well (HDW) HDW WS1 70 47’ 55” N 50 29’ 58” E 

2 Borehole (BH) BH WS2 70 47’ 41” N 50 29’ 55” E 

3 Hand dug well (HDW) HDW WS3 70 47’ 41” N 50 29’ 52” E 

4 Borehole (BH) BH WS4 70 47’ 41” N 50 29’ 56” E 

5 Hand dug well (HDW) HDW WS5 70  47’ 58” N 50 30’ 15” E 

6 Borehole (BH) BH WS6 70 47’ 41” N 50 29’ 52” E 

7 Hand dug well (HDW) HDW WS7 70 47’ 46” N 50 29’ 52” E 

8 Hand dug well (HDW) HDW WS8 70 47’ 56” N 50 29’ 58” E 

 

Table 3 presents the selected water sources used by households and the estimated 

quantities used. 

Table 3: Number of Households using Water Source and Quantities Used 

Type of 

Water Source  

Number 

of Water 

Sources 

Number of 

Households that 

depend on Water 

Source 

Estimated 

Quantity of Water 

Used by 

Households  

Estimated 

Average 

Quantity of 

Water Used 

Motorized 

Borehole 

3 11 30 -40 l/c/d 35 l/c/d 

Hand dug well 

equipped with 

Handpump 

2 12 30- 35l/c/d 32.5 l/c/d 

Hand dug well 

with rope and 

container 

3 17 15-25l/c/d 20 l/c/d 

Total 8 40     



1902  Ndububa, Olufunmilayo I. and Adamolekun, Oluwaseun S. 

Table 4 presents the power source for water scheme, the functionality status and 

distance traveled to carry water. 

Table 4: Operational details of selected water sources 

Water Source 

(WS) Code 

Source of 

Energy to power 

scheme 

Functionality 

Status 

Impact of 

Seasonal 

Variation on 

Water Quantity 

Walking 

Distance from 

respondents 

house to water 

source 

HDW WS1 Human powered 

using rope and 

container 

Functional Perennial less than 30 

minutes walk 

BH WS2 Generator 

powered 

Functional Perennial less than 30 

minutes walk  

HDW WS3 Handpump Functional Perennial less than 30 

minutes walk  

BH WS4 Generator 

powered 

Functional Perennial less than 30 

minutes walk  

HDW WS5 Hand pump Functional Perennial less than 30 

minutes walk  

BH WS6 Generator 

powered 

Functional Perennial less than 30 

minutes walk  

HDW WS7 Human powered 

using rope and 

container 

Functional Perennial less than 30 

minutes walk  

HDW WS8 Human powered 

using rope and 

container 

Functional Perennial less than 30 

minutes walk  

 

Table 5 gives information collected on the sanitary status around the selected water 

sources. 
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Table 5: Sanitary Status of Selected Water Sources 

Water Source 

(WS) Code 

Description of Water Source 

(Protected/ Not Protected) 

Distance from 

latrine (m) 

Sanitation of 

Environment of 

Source 

HDW WS1 Protected  75 Clean, no stagnant 

water around source 

BH WS2 Protected  180 Clean, no stagnant 

water around source 

HDW WS3 Protected  200 Clean, no stagnant 

water around source 

BH WS4 Protected  50 Clean, no stagnant 

water around source 

HDW WS5 Protected  > 200 Clean, no stagnant 

water around source 

BH WS6 Protected  100 Clean, no stagnant 

water around source 

HDW WS7 Protected  >200 Clean, no stagnant 

water around source 

HDW WS8 Protected  150 Clean, no stagnant 

water around source 

 

Tables 6 and 7, figures 2 to 5 presents the laboratory results of water samples 

collected from the selected sources. All water sample analysis conducted in the 

laboratory were carried out using the ‘Standard Methods for the Examination of 

Water and Wastewater’ (APHA, 1999). 

Table 6: Results of Physical Parameters 

S/

N 

PARAME

TER 

HDW 

WS1 

BH 

WS2 

HDW 

WS3 

BH 

WS4 

HDW 

WS5 

BH 

WS6 

HDW 

WS7 

BH 

WS8 

NSDWQ 

SON 

1 COLOUR 

(TCU)) 

18 7 7 8 8 6 5 6 15 

2 Taste/ 

Odour 

Objection

able 

 Unobj   Unobj   Unob

j 

  Unobj   Unob

j 

  Unobj   Unob

j 

Unobjection

able 

3 Turbidity 

(NTU) 

10.2 4.2 4.18 4.18 4.8 4.8 4.1 4.2 5 

4 Total 

Dissolved 

Solids 

(mg/l) 

725 154 502 198 138 395 398 482 500 

Unobj - Unobjectionable 
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Results of Chemical Parameters: Figure 2 gives a graphical presentation of the results 

obtained for Zinc, Iron, Nitrate Nitrogen and pH. 

 

 

Figure 3 gives a graphical presentation of results obtained for Hardness, Sulphate and 

Conductivity.  
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Figure 4 gives the graphical presentation of results obtained for Aluminum, Lead and 

Manganese. 

 

 

 

Table 7: Results of Biological Parameters 

S/

N 

PARAM

ETER 

HDW 

WS1 

BH 

WS2 

HDW 

WS3 

BH 

WS4 

HDW 

WS5  

BH 

WS6 

HDW 

WS7 

BH 

WS8 

NSDWQ 

SON 

1 Total 

coliform 

(cfu/ml) 

12 8 4 4 2 10 2 8 10 

 

 

3.2: Discussion of Results: 

Table 3 shows that 17 of the 40 that is, 42.5% of selected households have access to 

less than 30l/c/d recommended by the National Water Sanitation policy. This group 

forms the largest group of selected households with a majority (42.5%) of the 

respondents’ with their main source of domestic water supply from protected hand 

dug well while 27.5% and 30.0% of the respondents have their main source of water 

from borehole and hand pump respectively.  

Table 4 shows that all the selected sources were functional and in-use, the sources are 

perennial showing that households have water throughout the year and location of the 
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sources shows that it takes less than 30minutes walk from all the respondents’ home 

to their water source.  

Table 5 shows that all the selected water sources are protected. Hand dug wells using 

rope and containers had covers and adequate aprons around the water source ensuring 

that no water source had stagnant water around the source. The closest latrine to any 

of the selected water sources is at least 50m away from the source which is adequate 

based of recommended location of latrines of at least 30m away from domestic water 

sources (WHO, 1999).  

Table 6 presents laboratory results of Physical parameters measured from the water 

samples collected. Sample HDW WS1 did not meet the Nigerian Standards for 

Drinking Water Quality in the results of the colour of the water sample, taste and 

odour, turbidity and total dissolved solids, this shows that 12.5% of the samples 

collected did not meet the requirement for drinking water for these parameters, all 

other samples met the requirement for physical parameters.  

All the parameters presented in figure 2 i.e. Zinc, Iron, Nitrate and pH had results 

within the stipulated maximum limits for drinking water except for sample HDW 

WS1 with Iron and Zinc content higher than stipulated standard requirements and 

HDW WS7 also with Zinc content higher than stipulated standard requirements. 

Research shows that 0.5 to 50mg/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) with no health impacts at levels as high as 3mg/l in drinking 

water. 

Figures 3 and 4 show that the parameters- Hardness, Sulphate, Conductivity, 

Aluminum, Lead and Manganese had results within recommended limits for drinking 

water. 

Table 7 presents the results of the biological parameter measured. The total coliform 

in all the water sample from HDW WS1 were above the stipulated limits for drinking 

water, water is used for drinking without treatment, with poor quality has been shown 

to impact negatively on the health of the people (Hemangi and Hitesh, 2017) 

(contamination can be due to the use of rope and container system if not properly 

stored), it is paramount that the groundwater’s capacity to maintain its assimilative 

capacity of natural water quality is protected (Chiejine, 2016). 

Statistical analysis of results obtained for Chemical parameters as presented in Table 

8 gives the mean values, standard deviation of samples and the sample variance in 

order to establish how observations recorded spread out from the mean values by 

measures of variability.  
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Table 8: Statistical Analysis of Chemical Parameters from Sampled Sources 

Parameter Hardness 

(mg/l) 

Iron 

(mg/l) 

Zinc 

(mg/l) 

Alumi- 

nium 

(mg/l) 

Lead 

(mg/l) 

Nitrate 

(mg/l) 

Sulphate 

(mg/l) 

Manga- 

nese 

(mg/l) 

Conduc- 

tivity 

(μS/cm) 

pH 

Mean 

Values 

58.55 0.33 2.57 0.05 0 0.28 39.6 0.04 251.5 6.63 

Standard 

Deviation 

of Sample 

7.32 0.59 0.47 0.07 0 0.74 20.33 0.06 87.47 0.12 

Sample 

Variance 

53.58 0.35 0.22 0.005 0 0.55 413.31 0.00  

7651 

0.01 

 

The above analysis shows the actual variation or dispersion as determined from the 

standard deviation; this result shows expected values of parameters from other 

domestic water sources in the community when water samples are subjected to similar 

laboratory analysis. 

 

4.0: CONCLUSIONS: 

As access to safe drinking water is estimated by the percentage of the population 

using safe/improved drinking water sources and the World Health Organization’s 

definition of safe water, which is water having acceptable quality in terms of its 

physical, chemical and bacteriological parameters, the following conclusion are 

therefore made:  

1. Out of the 40 households surveyed in Otunja community, percentage of the 

total population with access to safe water sources stands at 57.5%.  

2. 17 out of the 40 households surveyed in the community use an average of 

20l/c/d for domestic purposes, that is; 42.5% of the population do not have 

access up to 30l/c/d as required by the Nigerian Water Sanitation Policy. 

3. Households that depend on HDW WS1 do not have access to safe water based 

on the results of the physical, chemical and biological parameters obtained for 

the water source. 

4. All the selected water sources were within distances of less than 30 minutes 

walk from households that depend on the source. This service level falls 

within the basic access to safe water sources. 

5. The source of energy to lift water from well to surface likely impacts on the 

quantity on water used as households that depend on lifting water with rope 

and containers access the least quantity of water in the survey. 

6. All sources surveyed are perennial, which gives at least a basic access to 

domestic water supply all the year round within the community. 
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7. Location of latrines around selected water sources are at acceptable distances 

from domestic water sources, latrine locations of at least 30m away from a 

domestic groundwater sources was recommended by the World Health 

Organization (WHO, 1999). 

8. Total Coliform in HDW WS1 had values higher than permissible level which 

renders the water unfit for drinking without prior treatment. 

 

5.0:  RECOMMENDATIONS: 

The following recommendations are made: 

1. Households that depend on HDW WS1 should treat water collected from the 

source before drinking. 

2. Investment in new safe water sources is required to put Nigeria on track to 

meet the current Sustainable Development Goals as Global water shortage 

impacts on a nations’ economic growth, Government should therefore 

prioritize scaling up investment in safe water sources. 

3. Research has shown that productivity of wells in the country with available 

capacity of up to 0.33m/min (Anomohanran and Iserhien-Emekeme, 2014) 

capable of sustaining ground water sources as a viable option for domestic 

water supply should be promoted. 

4. Non Governmental Organizations should adopt the strategy of achieving 

improvement of health, productivity and quality of life through Water Supply 

and Sanitation Community Based programmes (Ronny and Basir, 2016). 

5. Continuous monitoring of already installed schemes should be ensured to 

sustain the functionality status of the rural water sources.  
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Appendix: 

 

Questionnaire for Domestic Rural Water Supply Data Collection in Otunja 

Community, Ikole-Ekiti Local Government Area. 

 

Name of community:.................................... 

Local Government Area: 

................................................... 

State: ............................................................. 

Date: .............................................................. 

Number of Households in Community: 

.................................................... 

 

Name of Respondent: 

.................................. 

Sex:........................ 

  

 

1. GPS Location of water source: (To be recorded by Interviewer)... 

2. What is the water used for (a) drinking (b) cooking (c) bathing (d)washing   

3. Is the water source functional (a) Yes (b)  No 

4. Is water available throughout the year? (Seasonal or Perennial) ........... 

5. Which of the following sources of water is your source of water (a) Borehole  (b) 

Community well/ handpump (c) Hand dug well 

6. Is the water source protected with cover? Does it have apron? (Observe 

surrounding of water source).........  

7. How far is the source of water to your home (a) about 100m (b) 200 – 400m (c) 

more than 500m 

8. How long (in minutes) does it take to walk from the house to the water source? (a) 

below 30min (b) 31 – 60min (Observe distances).... 

9. What container is used to lift water from well to surface?.... 

10. Which container is used to carry the water (a) bucket (b) Jerry can  

11. How many times do you fetch water in a day with the container (a) once (b) twice 

or more (Calculate volume)..... 

12. Is the quantity of water from your main source adequate (a) Yes (b) No  

13. How does the water smell (a) No smell (b) Foul Smell  

14. Does the water have taste (a) Yes (b) No 
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15. What does the water look like? (a) Clear (b) cloudy / Dirty 

16.  Is there a latrine in the environment? (Calculate distance of latrine from water 

source) 

17.  Record details of sanitation around the water source... 

 

 

 

 

 


