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Abstract : Economic analysis of Rainwater harvesting (RWH) systems is vital in search of a cost-effective solution to water
unreliability, especially in low-income countries. There is little literature focusing on the financial aspects of RWH for dairy
farmers. The main purpose was to assess the economic viability of rainwater harvesting for diary framers in the Rwenzori
region. The study focused on the use of rainwater harvesting systems from the rooftop and collection in above surface tanks.
Daily rainfall time series for 12 years was obtained across nine gauging stations. The daily water balance equation was used for
optimal sizing of the tank. Economic analysis of the investment was carried out based on the life cycle costs and the accruing
benefits for the period of 15 years.  Roof areas were varied from 75m2 as the minimum required area to 500m2 while
maintaining the same number of cattle and keeping the daily water demand constant. The results show that the required
rainwater tank sizes are very large and may be impractical to install due to the strongly varying terrain and the initial cost of
investment. In all districts, there is a significant reduction of the volume of the required tank with an increasing collection
area. The results further show that increasing the collection area has a minor effect on reducing the required tank size.
Generally, for all rainfall areas, the reliability increases with an increase in the roof area. The results indicate that 100%
reliability can only be realized with very large collection areas that are impractical to install. The estimated benefits outweigh
the cost of investment. The Present Net Value shows that the investment is economically viable and investment with a short
payback of a maximum of 3 years for all the time series in the study area.
Keywords : dairy cattle, optimisation, rainwater harvesting, economic analysis
Conference Title : ICWSET 2022 : International Conference on Water Sciences, Engineering and Technology
Conference Location : Singapore, Singapore
Conference Dates : July 12-13, 2022

World Academy of Science, Engineering and Technology
International Journal of Environmental and Ecological Engineering

Vol:16, No:07, 2022

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
nv

iro
nm

en
ta

l a
nd

 E
co

lo
gi

ca
l E

ng
in

ee
rin

g 
Vo

l:1
6,

 N
o:

07
, 2

02
2 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
38

71
4.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 16(07) 2022 1

https://publications.waset.org/abstracts/138714.pdf

