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ABSTRACT 

SODIS technology has been used for many years as a Household Water Treatment System (HWTS). 

However, due to the high density of houses in slums, a slight movement of the sun results in to the 

houses casting a shadow on to the bottles. This implies that the contact time required for disinfection 

of the pathogens in the water while using the SODIS technology may not be attained in slums.  

This study sought to optimize the Solar water technology by reducing the contact time for pathogen 

disinfection by black wrapping PET bottles using polythene bags of gauge 30 microns. Black 

wrapping increases thermal inactivation of the pathogens in the water thereby reducing the contact 

time required for deactivation. This study investigated the effect of black wrapping on the solar 

disinfection rate of pathogens in drinking water from springs in slums. Results of raw water samples 

from the study area have showed the need for treatment of water before it is used for drinking as 80% 

of the springs had their water contaminated with faecal matter.  

The rate of disinfection in the first run for black wrapped was obtained as 1.833 per hour and 1.363 

per hour for the unwrapped bottles and the rate of disinfection in the second run for black wrapped 

was obtained as 2.657 per hour and 1.689 per hour for the unwrapped bottles 

100% disinfection of pathogens was attained by the fifth and fourth hour of exposure for the black 

wrapped bottles and by the eight and sixth hour for the unwrapped bottles for the first and second run 

respectively. This shows that the black wrapping makes the disinfection faster and thus this solves the 

problem of envisaged inadequate contact time for disinfection encountered in slums due to the casting 

of the shadows from the closely spaced houses. 
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CHAPTER ONE: 

I.0 NTRODUCTION 

1.1 Background 

Water is the most widely distributed substance on the planet and plays a vital role in both the 

environment and human life (Shiklomanov, 1998). The various water sources in the world include 

lakes, rivers, seas, oceans, streams, springs, swamps among others. The quality of water is threatened 

by both point and non-point source pollution from agriculture and runoff (Herman, 2000). Access to 

water is recognized as a precondition of the fulfillment of universal human rights and indispensable 

for leading a life with dignity (de Albuquerque, 2009).  

Most of the water sources are becoming highly contaminated due to the poor disposal of municipal 

and untreated industrial waste discharge in water bodies (Ritter et al., 2002; Hossain, 2009). This is 

due to the development of the various cities and industries in the world that discharge untreated water 

into the water bodies. Public water supplies in developing countries often fail to produce and 

distribute safe water for consumption (Meierhofer, et al., 2009). 663 million people worldwide still 

rely on unimproved drinking water sources, including unprotected wells and springs and surface 

water (United Nations, 2015). The lack of access to safe drinking water makes water borne diseases 

one of the major public health problems in developing countries. It is estimated that 1.5 million 

people die each year worldwide because of the consumption of untreated or contaminated water (Kalt 

et al., 2014). In Uganda, there are many slums with poor solid waste and faecal sludge management 

practices. Access to improved sanitation in urban poor areas of developing countries is low. Slums 

are heavily populated areas, characterized by substandard and unplanned infrastructure, poverty, and 

lack of basic services like water and sanitation (UN-HABITAT, 2009). Poor waste management leads 

to deterioration in water quality for various water sources, which pose risks to the human health. 

Slum dwellers resort to using the low-quality water available from the water sources such as springs, 

swamps, wells among others (Meierhofer & Wegelin 2007). This leads to the increased prevalence of 

the water borne diseases like diarrhea, cholera, and dysentery, which claim the lives of many people 

(Borts, 1949). 



SANYA  FILEX                      FINAL   YEAR   PROJECT   REPORT Page 33 
 

REFERENCES 

Acra, A., Raffoul, Z. &Karahagopian, Y. (1984) Solar Disinfection of Drinking Water and Oral 

Rehydration Solutions.Guidelines for Household Application in Developing Countries.UNICEF, 

Amman, Hashemite Kingdom of Jordan. Retrieved from http://hetv.org/resources/solar-disinfection-

guidelines  

Agency, E. P., & Estate, J. C. (2014). Drinking Water Parameters Microbiological , Chemical and 

Indicator Parameters in the 2014 Drinking Water.  

Binns, J. A., Maconachie, R. A., &Tanko, A. I. (2003). Water, land and health in urban and 

peri‐urban food production: the case of Kano, Nigeria. Land Degradation & Development, 14(5), 

431-444.  

Borts.I. H, (1949), Water-borne Diseases, American Journal Of Public Health, Vol.39, 974-978.  

Demena M, Workie A, Tadesse E, Mohammed S, Gebru T, (2003), Water Borne Disease for the 

Ethiopian Health Center Team, Haramaya University  

EAWAG/SANDEC 2002 Solar Water Disinfection- A Guide for the Application of SODIS.SANDEC 

Report No.06/02, Swiss Federal Institute of Environmental Science and Technology (EAWAG), 

Department of Water and Sanitation in Developing Countries (SANDEC), Switzerland. 

Hankins, M. 1995 Solar Electric Systems for Africa.A Guide for Planning and Installing Solar 

Electric Systems in Rural Africa.Commonwealth Science Council, London, and AGROTECH, 

Harare 27Kaggwa, R.C., Mulalelo, C.I., Denny, P., Okurut, T.O., 2001. The impact of alum 

discharges on a natural tropical wetland in Uganda. Water Resource. 35, 795–807.  

Kulabako, R. (2005). Analysis of the impact of anthropogenic pollution on shallow groundwater in 

peri-urban Kampala. 

Meierhofer, R. &Wegelin, M, 2007 Solar Water Disinfection: A Guide for the Application of SODIS. 

Retrieved from http://www.sodis.ch/files/SODISManual-english.pdf  

New Vision. (2012, October 31st). Retrieved from www.newvision.co.ug: Retrieved from 

www.newvision.co.ug:  

MWLE (Ministry of Water Lands and Environment). 2005. Water and Sanitation Sector Performance 

Report 2005. Kampala, Uganda.  

 


	Sanya 1.pdf
	Sanya 2.pdf

