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ABSTRACT 
Fecal bacteria contaminate water resources and result in associated waterborne diseases. This 

study assessed domestic water quality and evaluated their potential health risks in Osia 

community, Tororo district. Surface domestic water were randomly collected from downstream to 

upstream in the Osia stream and analyzed for fecal contamination using fecal indicator bacteria 

(Escherichia coli) and physiochemical parameters (pH, turbidity, temperature, conductivity, DO 

and color). The physiochemical parameters were within their safe limits except in a few locations, 

whereas, the fecal contaminations in domestic water resources exceeded the drinking water 

quality standards of World Health Organization (WHO), 2011. Site 1 had 9 CFU/100ml of E. coli 

and 4 CFU/100ml of Total coliform, Site 2 had 3 CFU/100ml of E. coli and 1 CFU/100ml of Total 

coliform, Site 3 had 6 CFU/100ml of E. coli and 4 CFU/100ml of Total coliform. Site 1 had the 

most contaminated waters whereas site 2 was the least contaminated with E. coli and Total 

coliform bacterial organisms. The community members of Osia are therefore recommended to 

boil the water for domestic use especially for drinking to prevent water related illnesses like 

diarrhea, and typhoid fever. Further research is also recommended to determine the prevalence 

of waterborne diseases in Osia community. 
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ABBREVIATIONS AND ACRONYMS 
WHO – World Health Organization. 

UNBS – Uganda National Bureau of Standards 

FAO – Food and Agriculture Organization. 

USEPA – United States Environmental Protection Agency 

WBD – Waterborne Diseases 

E-coli – Escherichia coli 

NWSC – National Water and Sewage Cooperation 

FIB – Fecal Indicator Bacteria. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



viii 
 

Table of Contents 
DECLARATION ............................................................................................................................................... ii 

APPROVAL .................................................................................................................................................... iii 

DEDICATION ................................................................................................................................................. iv 

ACKNOWLEDGEMENT ................................................................................................................................... v 

ABSTRACT ..................................................................................................................................................... vi 

ABBREVIATIONS AND ACRONYMS .............................................................................................................. vii 

INTRODUCTION: ............................................................................................................................................ 1 

Background ............................................................................................................................................... 1 

Problem statement. .................................................................................................................................. 3 

Significancy of the study. .......................................................................................................................... 4 

General objective: ..................................................................................................................................... 4 

Specific objectives: .................................................................................................................................... 4 

Hypotheses: .............................................................................................................................................. 4 

Justification ............................................................................................................................................... 5 

LITERATURE REVIEW ..................................................................................................................................... 6 

MATERIALS AND METHODS .......................................................................................................................... 9 

Study area: ................................................................................................................................................ 9 

Sampling: ................................................................................................................................................. 10 

Microbial testing and Analysis of Water Samples .................................................................................. 10 

Statistical analysis: .................................................................................................................................. 11 

Expected limitations................................................................................................................................ 11 

RESULTS ...................................................................................................................................................... 12 

DISCUSION .................................................................................................................................................. 23 

CONCLUSION ............................................................................................................................................... 25 

RECOMENDATION ....................................................................................................................................... 26 

REFERENCES: ............................................................................................................................................... 27 

 

 

 

 



1 
 

INTRODUCTION: 

Background  
Water is the main component of the environment. Drinking water is the most indispensable natural 

resource essential for human life and health on earth (Raji & Ibrahim, 2011). However, World 

Health Organization (WHO) documented that more than one billion people worldwide do not have 

access to safe drinking water (Organization, 2010). Therefore, water is also an efficient medium 

in the transmission of diseases, such as diarrhea, dysentery, typhoid fever, cholera, among 

others. Recently, most underdeveloped and developing countries have set reduction of 

waterborne diseases and development of safe water resources as their major public health goal 

which has slightly improved the situation (Li & Wu, 2019). However, the situation is far from 

perfect, rural areas in particular, and the slightly improved situation observed may even be 

damaged by the increased demand of water and reduction of water availability due to population 

growth and economic development (Li P & H, 2018). The growing imbalance between supply and 

demand could have led to chronic shortages and competition that have resulted in pollution and 

environmental degradation (Li & Wu, 2019). It is reported that 4.6% of global disability-adjusted 

life-years (DALYs) and 3.3% of global deaths is related to water quality (Li & Wu, 2019). Millions 

of people die from waterborne diseases every year all over the world (Nyagwencha, Kaluli, Home, 

& Hunja, 2012). According to research, 50% of global diseases are caused by contaminated 

drinking water (Wen et al., 2020). The presence of coliform bacteria in drinking water indicates 

the existence of a pathway for microbial organisms. Coliform bacteria occur naturally in the 

environment. If a water test indicates the presence of coliform bacteria, the next step is to attempt 

to identify and eliminate the pathway of contamination. Boiling, chlorination, ultraviolet light, 

microfiltration, and distillation are treatment options for removing the bacteria. Bottled water is an 

alternative for drinking and cooking until the problem can be corrected. The poor bacteriological 

quality of drinking-water has frequently resulted in high incidence of waterborne diseases.  

Diseases caused by contaminated water are among the ten most prevalent water borne diseases. 

Diarrhea, which is transmitted through poor sanitation, hygiene and low water quality, is one of 

the most prevalent waterborne diseases caused by E. coli bacteria. During 1995/96, the incidence 

of diarrhea among children below five years of age was 131 per 1,000 children. The mortality rate 

due to the diarrhea was 0.34 per 1000 children under five years of age, while the case of fatality 

rate was 2.56 per 1,000. Household drinking water can be obtained from heterogeneous sources 

which are dependent on several factors such as price, availability, quality, distance to water 



27 
 

REFERENCES: 
Abuzerr, S., Nasseri, S., Yunesian, M., Yassin, S., Hadi, M., Mahvi, A. H., . . . Darwish, M. (2019). 

Microbiological quality of drinking water and prevalence of waterborne diseases in the Gaza strip, 
Palestine: a narrative review. Journal of Geoscience and Environment Protection, 7(04), 122.  

Agensi, A., Tibyangye, J., Tamale, A., Agwu, E., & Amongi, C. (2019). Contamination potentials of 
household water handling and storage practices in kirundo subcounty, kisoro district, Uganda. 
Journal of Environmental and Public Health, 2019.  

Almeida, C., Quintar, S., González, P., & Mallea, M. (2008). Assessment of irrigation water quality. A 
proposal of a quality profile. Environmental monitoring and assessment, 142(1), 149-152.  

Batt, A. L., Snow, D. D., & Aga, D. S. (2006). Occurrence of sulfonamide antimicrobials in private water 
wells in Washington County, Idaho, USA. Chemosphere, 64(11), 1963-1971.  

Birhan, T. A., Destaw, B., Dagne, H., Eyachew, D., Azanaw, J., Andualem, Z., . . . Addisu, A. (2022). Quality 
of household drinking water and its associated risk factors in flood-prone settings of Northwest 
Ethiopia: a cross-sectional community-based study.  

Bowan, P. A. (2022). Evaluation Of Borehole Water Quality In Bole District, Ghana. Journal of 
Multidisciplinary Engineering Science and Technology (JMEST), 9(7), 7.  

Chaudhary, S., Subba, P., Rijal, K. R., & Bhatta, D. R. (2011). Antibiotic Resistant Coliforms in Drinking Water 
of Kathmandu Valley. Nepale Journal of Microbiology, 2(1).  

Clesceri, L. S., Greenberg, A. E., & Eaton, A. D. (1998). Standard Methods for the Examination of Water 
and Wastewater, 20th Edition: APHA American Public Health Association. 

Ferrer, N., Folch, A., Masó, G., Sanchez, S., & Sanchez-Vila, X. (2020). What are the main factors influencing 
the presence of faecal bacteria pollution in groundwater systems in developing countries? Journal 
of contaminant hydrology, 228, 103556.  

Fida, M., Li, P., Wang, Y., Alam, S., & Nsabimana, A. (2022). Water contamination and human health risks 
in Pakistan: a review. Exposure and Health, 1-21.  

George, I., Anzil, A., & Servais, P. (2004). Quantification of fecal coliform inputs to aquatic systems through 
soil leaching. Water research, 38(3), 611-618.  

Getachew, A., Tadie, A., Chercos, D. H., & Guadu, T. (2018). Level of faecal coliform contamination of 
drinking water sources and its associated risk factors in rural settings of north Gondar Zone, 
Ethiopia: a cross-sectional community based study. Ethiopian journal of health sciences, 28(2), 
227-234.  

Goh, S. G., Saeidi, N., Gu, X., Vergara, G. G. R., Liang, L., Fang, H., . . . Gin, K. Y.-H. (2019). Occurrence of 
microbial indicators, pathogenic bacteria and viruses in tropical surface waters subject to 
contrasting land use. Water research, 150, 200-215.  

Grudzinski Bartosz, Ken Fritz, & Dodds, W. (2020). Does riparian fencing protect stream water quality in 
cattle-grazed lands? Environmental management, 1(66), 15.  

Hasniea, F. R., & Qureshib, N. A. (2004). ASSESSMENT OF DRINKING WATER QUALITY OF A COASTAL 
VILLAGE OF KARACHI. 47(5), 370-375.  

Joseph, N., Lucas, J., Viswanath, N., Findlay, R., Sprinkle, J., Strickland, M. S., . . . Kolok, A. S. (2021). 
Investigation of relationships between fecal contamination, cattle grazing, human recreation, and 
microbial source tracking markers in a mixed-land-use rangeland watershed. Water research, 194, 
116921.  

Katyal, D. (2011). Water quality indices used for surface water vulnerability assessment. International 
journal of environmental sciences, 2(1).  

Khan, K., Lu, Y., Saeed, M. A., Bilal, H., Sher, H., Khan, H., . . . Baninla, Y. (2018). Prevalent fecal 
contamination in drinking water resources and potential health risks in Swat, Pakistan. Journal of 
Environmental Sciences, 72, 1-12.  



28 
 

Khan, M. H., Nafees, M., Muhammad, N., Ullah, U., Hussain, R., & Bilal, M. (2021). Assessment of drinking 
water sources for water quality, human health risks, and pollution sources: a case study of the 
district Bajaur, Pakistan. Archives of environmental contamination and toxicology, 80(1), 41-54.  

Li P, & H, Q. (2018). Water resource development and protection in loess areas of the world: a summary 
to the thematic issue of water in loess. . Environ Earth Sci, 77(24), 796.  

Li, P., & Wu, J. (2019). Drinking water quality and public health. Exposure and Health, 11(2), 73-79.  
Lumb, A., Sharma, T., & Bibeault, J.-F. (2011). A review of genesis and evolution of water quality index 

(WQI) and some future directions. Water Quality, Exposure and Health, 3(1), 11-24.  
Manetu, W. M., & Karanja, A. M. (2021). Waterborne disease risk factors and intervention practices: a 

review. Open Access Library Journal, 8(5), 1-11.  
Manjare, S., Vhanalakar, S., & Muley, D. (2010). Analysis of water quality using physicochemical 

parameters Tamdalge tank in Kolhapur district, Maharashtra. International journal of advanced 
biotechnology and research, 1(2), 115-119.  

Mbina, S. A., Wilson, G., Eze, E. D., Pius, T., Robinson, S., Afodun, A. M., & Ezekiel, I. (2020). Contaminants 
of Domestic Rural Spring Water Sources in Bushenyi-Ishaka Municipality, Western Uganda. J. 
Health Environ. Res, 6, 51-60.  

Moniruzzaman, M., & Rahman, M. A. (2017). Examine the water quality of pond sand filter (PSF): A study 
on Khontakata Union of Sarankhola Upazila, Bangladesh. Journal of the Bangladesh National 
Geographical Association, 39(1-2), 97-108.  

Nyagwencha, J., Kaluli, J., Home, P., & Hunja, M. (2012). Water and water-borne diseases in North Masaba 
district, Kenya. Journal of Agriculture, Science and Technology, 14(1), 114-127.  

Ochieng, H., Gandhi, W. P., Magezi, G., Okot-Okumu, J., & Odong, R. (2021). Diversity of benthic 
macroinvertebrates in anthropogenically disturbed Aturukuku River, Eastern Uganda. African 
Zoology.  

Oguntoke, O., Aboderin, O., & Bankole, A. (2009). Association of water-borne diseases morbidity pattern 
and water quality in parts of Ibadan City, Nigeria. Tanzania Journal of health research, 11(4).  

Okpasuo, O. J., Aguzie, I. O., Joy, A. T., & Okafor, F. C. (2020). Risk assessment of waterborne infections in 
Enugu State, Nigeria: Implications of household water choices, knowledge, and practices. AIMS 
public health, 7(3), 634.  

Organization, W. H. (2010). Joint monitoring programme for water supply and sanitation: report on 
intercountry workshop, Jakarta, Indonesia, 27-29 April 2009. Retrieved from  

Petersen, F., & Hubbart, J. A. (2020). Advancing understanding of land use and physicochemical impacts 
on fecal contamination in mixed-land-use watersheds. Water, 12(4), 1094.  

Poonam, T., Tanushree, B., & Sukalyan, C. (2013). Water quality indices-important tools for water quality 
assessment: a review. International Journal of Advances in chemistry, 1(1), 15-28.  

Prasai, T., Lekhak, B., Joshi, D. R., & Baral, M. P. (2007). Microbiological analysis of drinking water of 
Kathmandu Valley. Scientific world, 5(5), 112-114.  

Raji, M., & Ibrahim, Y. (2011). Prevalence of waterborne infections in Northwest Nigeria: A retrospective 
study. Journal of Public Health and Epidemiology, 3(8), 382-385.  

Solaiman, S., Allard, S. M., Callahan, M. T., Jiang, C., Handy, E., East, C., . . . Murray, R. (2020). Longitudinal 
assessment of the dynamics of Escherichia coli, total coliforms, Enterococcus spp., and 
Aeromonas spp. in alternative irrigation water sources: a CONSERVE study. Applied and 
environmental microbiology, 86(20), e00342-00320.  

Tsafack, H. N., Azeufack, J., Kenfack, S., Tamouf, S. J., Tchoffo, A. M., Tonssie, F. F., . . . Temgoua, E. (2022). 
Physicochemical, bacteriological and parasitological quality of water used to wash vegetables in 
Dschang, West Cameroon: Health risk assessment. Journal of Health and Environmental Research, 
8(1), 1-8.  



29 
 

Wen, X., Chen, F., Lin, Y., Zhu, H., Yuan, F., Kuang, D., . . . Yuan, Z. (2020). Microbial indicators and their 
use for monitoring drinking water quality—A review. Sustainability, 12(6), 2249.  

WHO. (2017). Guidelines for Drinking-Water Quality (fourth edition ed.): Geneva. 
Wijayanti, S. P. M., Sidik, M., & Iqbal, A. (2020). The Determinants of Diarrhea Disease Incidence in Densely 

Populated Area of West Nusa Tenggara, Indonesia. Jurnal Kesehatan Lingkungan, 12(2), 107-114.  
Yisa, J., & Tijani, J. O. (2010). Analytical studies on water quality index of river Landzu.  

 

 

 


	1.pdf
	2.pdf

