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ABSTRACT 

 

All over the world, masses of human beings consume water for both potable and 

non-potable uses. While access to safe drinking water is explicitly acknowledged as 

a basic human need, water has an economical value in today’s world market. The 

water crisis and impending climate change impacts highlight the immediate need for 

adopting alternative solutions to relieve the pressure on conventional water sources 

and Rain Water Harvesting (RWH) is ascribed as one of the most sustainable, low 

cost solutions equally applicable to both the urban and rural water management 

systems. In consideration of ever growing need for water conservation and as a 

measure in addressing the future issues of sustainable water management, the 

Government of Sri Lanka (GOSL) has recently implemented policies, rules and 

regulations to promote rainwater harvesting and one of the technologies 

recommended by the government is the Roof-top Rainwater Harvesting Systems 

(RRWHS). However, the initial investment cost for the storage tank is relatively 

high for rural communities in need and lack of information on tank size selection, 

cost recovery time, etc., hinder the popularizing and adopting of RRWHS among 

both rural and urban communities. In this study, an evaluation and assessment of 

presently existing RRWH practices in Sri Lanka have been undertaken in an attempt 

to identify the probable reasons that hinder popularising of RRWH among both 

communities, while a special consideration is given to the  design aspects lacking 

concerns of cost, making RRWHS unaffordable especially to rural communities in 

need. To investigate the design considerations under the constraints of economical 

and reliability aspects, the design of storage tank, conveyance system and quality 

system of RRWHS are considered. Based on the findings of the present study, the 

estimation of the storage tank size is recommended to be achieved by daily water 

balance equation method and the excel worksheet model developed in this study was 

found to be more effective than the mass balance, analytical, and sequent peak 

algorithm methods presently in practice. The conveyance system is recommended to 

be designed based on updated rainfall intensity values (from updated IDF curves) 

and the quality of water harvested can be improved by incorporating a fixed volume 

first flush diverter. The time for cost recovery estimated based on present tariff for 

pipe-borne water and average household water use has been recognized as a fact to 

justify use of RRWH in urban setups, further to other indirect benefits. The 

recommendations for the best methodologies and possible further improvements are 

proposed based on the benefits of cost reduction estimated according to the present 

water consumption rate using present water tariff and calculating the cost recovery 

period for the RRWH systems. 


