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ABSTRACT  

The quality of water from different water sources from Rukungiri municipality was determined 

and compared. The aim of the study was to generate information that was important for 
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improving the accessibility to safe and high quality water in Rukungiri district hence 

contributing to clean water and sanitation hence improving public health. The objectives of the 

study were to compare the pH, E.coli, Electrical conductivity and Turbidity of water from 

different water sources to standards for potable water and to characterize different sources of 

water in Rukungiri Municipality. Survey method was used to collect data on the water sources 

and experimental method was used to determine the quality of water from different water 

sources. The results show that majority (55%) of people used tap water while 15% used 

unprotected spring. Most of the water sources had quality values within the acceptable standards. 

There are  different reasons as to why people use different sources of water for example some 

people used spring water and borehole water because the water was free. Others used tap water 

because of its good quality since NWSC treated it before it was being supplied to households. 

Others used boreholes because there were near their homes which reduced on the distance of 

moving to other water sources such as springs. 



1  

  

CHAPTER ONE  

INTRODUCTION  

1.1 BACKGROUND OF THE STUDY  

Access to safe water is of the key issues in SDG's (Saroj et al., 2020). It's been reported that 

access to safe water is low in Uganda. To attain SDG 6, that is clean water and sanitation, there 

has to be access to clean and potable water. However, when the water distribution systems are 

poorly maintained, the quality of liked drinking water can deteriorate below acceptable levels 

and pose serious health risks (Hunter et al., 2010). Providing sources of sustainable and quality 

potable water in Uganda is a significant public health issue (Nayebare et al., 2014)  

Uganda utilizes surface water, ground water and rain water sources for consumption. Surface 

water covers 15.4% of the land area and serves both urban and rural populations Victoria 

contributes about 85%of the total fresh surface water. Potable water quality is affected negatively 

disposal of sewage and industrial effluents, agricultural pesticides and fertilizers and surface 

runoffs during heavy rains. The total renewable ground water resources in Uganda are estimated 

to be 29 million m3/year with about 20,000 boreholes, 3000 shallow wells and 200,000 springs 

serving more than 80% of the rural and slum communities. Mean and annual rainfall ranges from 

500mm to 2500mm. Ground water and rain water quality is mainly affected by poor sanitation 

and unhygienic practices for example poor disposal of human excreta. There are significant 

regional variations in the accessibility of potable water, with the North eastern region having the 

least amount of potable water from all sources (Nayebare et al., 2014).  

Uganda still lags behind in potable water resource development. Priorities should be placed 

mainly on measures available for improvement of ground water and rain water resource 

utilization protection of watersheds, health education, improved water treatment methods and 

distribution in rural areas and pollution control and monitoring of these water sources. 

Implementing these changes can promote potable water accessibility to the poor populations 

living in the rural and urban slum areas because they comprise the minority (80%) of Uganda's 

population (Nayebare et al., 2014).  
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1.2 PROBLEM STATEMENT  

NWSC extended services to Rukungiri Municipality in 2014. Usually this is regarded a positive 

step in ensuring safe access to water and would be expected to a drastic fall in water borne 

diseases. However soon after there were reports from local residents that the water supplied by 

NWSC was not good for consumption.  Such claims could easily erode gains made as people 

resort to untreated surface water for domestic use.  No research was done to verify such claims to 

compare water supplied by NWSC and other surface water sources with national standards for 

potable water.  

  

1.3 GOAL AND OBJECTIVES OF THE STUDY  

1.3.1 Goal of the study  

To generate information that is important for improving the accessibility to safe and high quality 

water in Rukungiri district  hence contributing to clean water and sanitation thus improving 

public health.  

  

1.3.2 Objectives of the study  

1. To compare the pH of water from different water sources  

2. To characterize different sources of water in Rukungiri municipality  

1. To compare the Turbidity of water from different water sources,   

2. E.coli of water from different water sources   

3. To compare the Electrical conductivity of water from different sources to   

4. To compare quality of water from different sources to acceptable limits for potable 

water.  

  

1.3.3 Hypotheses  

H0: There is a significant difference in water quality depending on the source H0: 

Water quality from some sources is not suitable for drinking  
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1.4 JUSTIFICATION OF THE STUDY  

Water is the most valuable source to man and so it’s essential to sustain life. It is a basic human 

need to have good quality water since it is very important to our health. However, in the urban 

areas, the quality of water is affected, threatened by environmental pollution. This pollution is 

from human and animal waste,   use of   agricultural fertilizers in the agricultural sector/fields. It 

is therefore important to establish the quality of water from the different sources. The 

information is therefore important in the water department in urban planning, finding out 

possible solutions to water pollution and the use of smart agriculture by the people.   
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CHAPTER TWO  

LITERATURE REVIEW  

  

2.1 POTABLE WATER SOURCES     

Water harvesting systems are vogue both in urban and rural areas of some of the most arid and 

water stressed regions of countries like Kachchh and Saurashtra in Gujarat and Western 

Rajasthan (Agarwal & Narain, 1997).  For the people of this region, water harvesting was not a 

technique but part of their culture (Mishra, 1995) and is deep rooted in the social cultural fabric. 

The introduction of piped water supply systems they used to depend on for their basic needs.  

Also, recent reports show that access to safe drinking water is improving in Ghana 

notwithstanding progress, GWCL (Ghana Water Company Limited) currently meets only the 

demands of about 60% of Urban and Peri Urban residents (Nyarko et al., 2008). According to a 

senior official at GWCL, the net worked Urban Water System is affected by a daily supply 

deficit estimated at 60 million gallons. Due to the inadequacy of water resources to allow for 

equal distribution throughout the urban region, GWCL directs water flows to certain areas of the 

city on select (Adank et al., 2011). According to Government of Ghana (2007), some of the areas 

are reported to receive water supplies once a week or not at all while others can be served often 

in the seven days of the week. Despite this rationing schedule even scheduled water services are 

reported to be intermittent at best water may run for a few hours or only through the night. 

Although both higher and lower income households are impacted by inconsistent water flow the 

Urban poor rely more heavily on informal vendors community and procuring water on a daily 

basis (Songsore, 2008).  

In Kumasi, rivers and shallow ground water provide water for 91% of farmers. About 55% of 

farmers rely on dug out wells (1 or 2m deep hand dug weeks located adjacent to a water course 

or in a natural depression) at some time during the season, making this by far the most common 

water source. Many of the farmers use streams or pools early in the season, but rely on dug outs 

as the streams dry up. Pump operators draw water mainly from the perennial rivers (68%) or 

from stream pools (21%). About half of the Nairobi farmers obtain water from streams with only 

a small percentage (5%) using pools or dug outs. The striking feature of the Nairobi findings is 

the high proportion of farmers (36%) who irrigate with raw or partially treated sewage. This is 
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obtained either directly from settlement ponds or from the sewers carrying sewage to the main 

Nairobi sewage works located to the east of the city. These are blocked and the vents broken 

allowing sewage to flow along contour canals that have been constructed along the upper edge of 

the irritated area (Cornish & Lawrence, 2001).  

  

2.2 QUALITY OF WATER  

Drinking water should be free from components which mat adversely affect human health. Such 

components include minerals organic substances and diseases causing microorganisms. Poor 

water quality is responsible for the death of an estimated 5 million children in developing 

countries.  

In Pakistan, water supply coverage through piped network and hand pumps is around 66%.It is 

estimated that 30% of all diseases and 40% of all death are due to poor water quality. Diarrhea, a 

water borne disease is reported as the leading cause of death in infants and children in the 

country while every fifth citizen suffers from illness and disease caused by the polluted water.  

Intermittent water supply is common in urban areas and out breaks of gastro enteritis and other 

water borne diseases have become a normal feature. Estimates indicate that more than three 

million Pakistanis suffer from water borne diseases each year of which 0.1 million die thus there 

is need to find out where the actual problem is whether the water sources are contaminated or 

lapses occur in the distribution system.  

According to the National Environment Statute 1995, the following are the National Standards 

for drinking water.  

pH of 6.5-8.5 is recommended, Turbidity 300 NTU, Conductivity 2500Us/cm and E.Coli must 

not be detectable per 100mL. It is necessary to check the water quality at regular interval of time. 

Parameters that maybe tested include ph, turbidity, electrical conductivity, temperature, nitrates 

and phosphates.  

The pH commonly ranges from 0 to 14. The scale is not linear but rather logarithmic for example 

a solution with a ph. of 6 is 10 times more acidic than a solution of ph. 7. Pure water is said to be 

neutral, with a ph. of 7. Water with a ph. below 7.0 is considered to be acidic while water with 

ph. greater than 7.0 is considered basic or alkaline.  
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The conductivity of water depends on the presence of ions, their total concentration, mobility, 

valence and relative concentrations. Solutions of most inorganic acids, bases and salts are 

relatively good conductors while the conductivity of distilled water is less than 1umhos/cm 

(Gorde & Jadhav, 2013).  

Public health protection requires an indicator of fecal pollution. Escherichia coli is found in all 

mammal feces. In the 1890s it was chosen as the biological indicator of water treatment safety. 

E.coli survives in water for between 4 and 12 weeks depending on environmental conditions 

forexample temperature and micro fauna (Edberg et al., 2000). High concentrations of particulate 

matter affect light penetration, ecological productivity and habitat quality. In streams, increased 

sedimentation and siltation can occur which results into water pollution. Particles also provide 

attachment places for other pollutants, notably metals and bacteria. For this reason, turbidity 

readings can be used as an indicator of potential pollution in a water body (Omer, 2019).  
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CHAPTER THREE  

STUDY AREA AND METHODOLOGY  

  

3.1 LOCATION OF THE STUDY   

Rukungiri district is a district in the western region of Uganda found in the Kigezi sub-region. 

The land covering the district total to 1,444.9km
2 
 and the water cover totals to 222.4km

2
 with a 

total population density of  241/km
2
. The town has coordinates of 0

0
47

1
24.05

11
, 29

0
.55

1
30.0

11
E 

(latitude – 0.7900, longitude 29.9250). The study was concentrated mainly on the areas of the 

municipality of Rukungiri which is composed of the Eastern division and the Western division.  

The municipality being  big, it consists of a large population where by people collect water from   

different water sources for example springs ,boreholes and taps.   

    

3.2. METHODOLOGY  

 3.2.1 Research design and data collection  

The study employed both the experimental and survey design to collect data.  

Data was collected from different respondents using self-administered questionnaires (Appendix 

1). The survey was conducted to find out the different water sources that people used for 

domestic use, to find out why people chose the mentioned water sources and to find out the 

purposes people used the water for. Water samples were collected from a sample of water 

sources i.e. six samples from each of borehole, tap and natural spring.   Samples were collected 

in triplicates and taken for laboratory analysis at the national water and sewerage corporation lab 

at Rukungiri.   

  

3.3 DATA ANALYSIS  

The questionnaires were later coded, entered and analyzed using SPSS for descriptive statistics 

using dispersion and central tendency measures.  Comparison of water quality for different water 

sources was done using analysis of variance and comparison with water quality standards was 

done using a one sample t test in MINITAB 14.  
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CHAPTER   FOUR  

 RESULTS AND DISCUSSIONS  

  

4.1 SOURCES OF WATER IN RUKUNGIRI MUNICIPALITY  

From the data collected, 55% of the people used tap water, 3% used protected spring, 27% used 

bore hole and 15% used unprotected spring as shown in Figure 1  

  

 

Figure 1: Usage of different water sources in Rukungiri municipality  

  

The main sources of water within Rukungiri municipality that were used were Tap water, 

protected spring Borehole and unprotected spring. Those who used borehole water and spring 

water reported that the reason for using them was proximity to the homes of residence which 

reduced on the distance of moving to fetch water (Hopkins, 2015)Most of the boreholes were 

located where people could easily move a shorter distance to fetch the water compared to other 

water sources for example springs that were far from some of the homes. A study by British 

students, suggests that waters with high mineral content for example borehole water were 

preferred to those with low concentration, a reason why some preferred boreholes to others.   

  

Tap water 

55 % 

Protected spring 

2 % 

Bore hole 

28 % 

Unprotected  

spring 

15 % 
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As the figure 2 shows many people preferred spring water because the water was free compared 

to other water sources like taps (Obeng-Odoom, 2012). Others used borehole water because 

water was cheaper compared to using tap water. High quality of tap water since its treated was 

also another factor reported for choice of tap water. The choice of water source due to quality of 

water was also reported by  Howard et al. (2020).  

There are other numerous reasons that people may use in improved water resources such as 

distance to an improved source (Hopkins, 2015) and cost of water (Kulinkina et al., 2016).  

 

Figure 2 Reason for choice of water sources  

People preferred using borehole water unprotected springs and protected springs due to the fact 

that the costs of tap water were high for example through paying bills and therefore some people 

had to resort to these water sources other than tap water.  

According to Howard et al. (2020) people preferred some of the water sources to others due to 

their reliability. Most people within Rukungiri municipality used tap water because of its good 

quality since NWSC tests and treats the water before it is distributed to different homes.  

Perceived and actual water quality, most of the people within Rukungiri municipality preferred 

using tap water to other sources due to the perceptions towards tap water that it was of good 

quality free from micro- biological contamination.  

Most people used water for drinking.  Others used it for laundry because most people within the 

municipalities had families that would use much water for washing their clothes and utensils 
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9 

19 
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(Figure 3). Others uses of water included livestock production for cattle. A few people used 

water for crop irrigation since it was a dry season and so there was little amounts of rainfall 

received so people fetched water from springs and boreholes to irrigate their crops.  

 

Figure 3 Purpose for using water  

  

4.2 QUALITY OF WATER  

There was a significant difference in the pH of water from the different sources (F = 7.94, p = 

0.004) (Figure 4). Spring water sources had the lowest pH at 6.2 (Table 1) and it was 

significantly lower than the other two water sources. The pH of water from boreholes and from 

tap water did not differ and was close to neutral pH. The acidity of a water source indicates the 

amount of dissolved ions present especially the metal species. The more acidic a water source is, 

the more metallic ions will be held in the solution.   
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Figure 4: pH of water from different sources in Rukungiri municipality  

The low pH in spring is attributed to waste supply pipelines that have been laid underground the 

source which allows access to the waste into the ground water which in turn leads to 

contamination. Improper disposal of house hold waste, improper handling of domestic wastes, 

urbanization due to the construction of roads, and commercial buildings could have also caused 

such contamination.   

Table 1 Average values of the parameters for spring water, Borehole water and Tap water  

Water quality 

parameter  

  

PH  Turbidity 

(NTU)  

Electrical  

Conductivity ml  

E.coli  

 Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD)  

Borehole   6.913 (0.443)  2.61 (6.17)  374.2 (110)  0 (0)  

Spring   6.2133 (0.1726)  2.26 (1.028)  172.5 (49)  15 (23.45)  

Tap   7 (0.443)  1.2 (1.315)  393.8 (102.7)  0 (0)   

  

Tap water and borehole water had significantly higher electro-conductivity values (F= 10.76, P = 

0.001) compared to   spring water (Figure 5). This could have been as a result of construction of 

these boreholes and taps since most of them were located within the urban areas of Rukungiri 

municipality that has a high population where by people poorly dispose off their wastes and the 

  

T a p S p r i n g b o r e h o l e 

8 . 0 

7 . 5 

7 . 0 

6 . 5 

6 . 0 

S o u r c e 
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resulting leachate causes an increase in Electrical conductivity since leachate contains anions and 

cations that are able to conduct electric pulses. While most of the springs were located far from 

town and people’s residents where urban activities and human activities could not easily affect 

the springs and therefore the mean value of E.C was low compared to that of boreholes and tap 

water. Electrical conductivity, the ability of water to conduct electricity and this ability depends 

on   the presence of ions, concentration, their mobility, valence and temperature.   Electrical 

conductivity is affected by dissolved anions and inorganic cations for example calcium, 

potassium, iron, sulphates and chlorides and also organic compounds such as oils, alcohols and 

sugars. According to WHO, it recommends 400s/cm for electrical conductivity for drinking 

water (Meride & Ayenew, 2016). But according to national standards for drinking water, it 

should not be more than 2500vs. /cm.   

 

Figure 5: Electo-conductivity of water from different sources in Rukungiri municipality  

  

Turbidity of borehole water and spring water was high with 2.6 NTU’s and 2.2 NTU’s 

respectively compared to tap water that had 1.2 NTU’s. The turbidity of water from the different 

sources did not differ significantly (p = 0.791)   
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E.coli  was only detected in spring water but the difference in Ecoli was not significant across the 

different water sources (p = 0.12). The presence of E.coli could have been caused by deposition 

of fecal matter by man due to poor disposal of fecal material and animals that defecate in springs 

as they move to their grazing farms. Makerere spring had a large number of E.coli and this could 

have resulted from improper disposal of feces by Makerere students’ institute.   

 

Figure 6:  E.coli (cfu/100ml) of water from different sources in Rukungiri  
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CHAPTER FIVE  

CONCLUSIONS AND RECOMMENDATIONS  

5. 1 CONCLUSIONS  

1. Homesteads in Rukungiri fetched water from a number of sources i.e. Tap, borehole and 

Spring. But Tap water was the most used source of drinking water  

2. The main reasons for choice of water source were proximity and cost of the water. High 

cost of tap water connection was a constraint to some homesteads using tap water  

3. There was a difference in quality of water from the different sources but the quality was 

within acceptable limits for drinking water  

  

5.2 RECOMMENDATION  

  

1. There is need for constant monitoring of the springs to find out the possible causes of 

contamination.  

2. Bejura and Makerere spring should be closed for a while then observe the possible causes 

of this contamination since there is the presence of CFUs and E.coli.  

3. There is need for chlorination of the springs to get rid of Ecoli.  
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APPENDICES  

  

Appendix 1: Questionnaire  

Introduction:  

My name is Talent Ahereza a third year student from the department of Environmental 

management of Makerere University. Am doing research on the quality of potable water from 

different sources in Rukungiri Municipality. Kindly provide accurate information. The 

information provided will be treated confidentially and used for research only.  

  

Thank you for your participation.  

  

SECTION A.  

1. What is the size of your family?........................................................  

2. As a family, which source of water do you use for domestic use?  

1. 1 Tap water  

2. 2 Protected spring  

3. 3 Borehole  

4. 4 Un protected spring  

5. 5 Others(please specify)…………………………………………………………………  

3. Why did you choose to use the above mentioned water source?  

1. 1 The water is free  

2. 2 The water source is near the home  

3. 3 The water is cheaper  

4. 4 The water is of good quality  

5. 5 Others(Please specify)………………………………………………………  

4 For what purposes do you use water in your household?  

1. 1 Drinking  

2. 2 Laundry  

3. 3 Livestock production  

4. 4 Crop irrigation  

5. 5 Others (Please specify)………………………………………………………………….  
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5 For what purpose do you use most of the water you collect in your household?  

1. 1 Drinking  

2. 2 Laundry  

3. 3 Livestock production  

4. 4 Crop irrigation  

5. 5 Others (Please specify)………………………………………………………………  

  

6 How much do you use specifically for drinking per day? 

7 Do you boil your drinking water before consumption? Y/N  

8 (For those that do not use tap water) Why don’t you use tap water?(NWSC)  

1. 1 The water is expensive  

2. 2 Supply is not reliable  

3. 3 Home is not close to a connection  

4. 4 Others (Please specify)………………………………………………………………….  

9 Do you pay any money for the water you use? Y/N  

10 How much do you pay on average per month? 

11 According to you, how much should a 20 liter jerry can of water cost? 

12 Have you ever considered getting connected to NWSC Y/N?  

13 If YES,  
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Appendix 11  

Research data collected  

Boreholes  

            Borehole                  PH            Turbidity          conductivity             E.coli  

            Marumba  7.10  15.2  441  absent  

            Kyatoko 1  6.52  0.01  320  absent  

            Kyatoko 11  6.81  0.01  315  absent  

            Rwakabengo  7.72  0.03  570  absent  

            Kagashe  6.72  0.01  308  absent  

            Nyakibaale  

Tap water  

6.61  0.42  291  absent  

           Tap      PH           Turbidity              conductivity  E.coli  

           Uganda Police Tap  6.9  1.2                 398                           absent  

           Muhumuza PSP  6.6  0.0                 287                           absent  

           Agaba Memory PSP  6.7  0.0                 298                            absent     

           Market PSP  6.8  2.8                 389                            absent  

           Katerera  7.2  2.8                 420                             absent  

           Bwoma PSP  7.8                   0.4                 571                           absent  

             

  

Spring water                           PH              Turbidity            conductivity               E.coli  

          Nyaruharo                     6.27                 1.25               158.1                         absent  

          Kakabada                      6.37                  3.48               229                           absent  

          Bejura                           6.31                  2.98               211                            50CFU/100ml   

          Katenga                         6.21                  1.34               128                           absent  

          Kijabate  5.88                   1.61                112                          absent  

          Makerere                       6.24                    2.4                 179                          40CFU,2 E.coli  

  

  

  

  


