Samodhana: The Journal of Faculty of
Social Sciences and Humanities

2016, Vol.5 (I) 57-67pp

© The Author 2016

Ed. Chandana Rohana Withanachchi

Pub. Publication Section of the Faculty of
Social Sciences & Humanities, Rajarata
University of Sri Lanka, Mihintale.
ssh.samodhana@gmail.com

A study of identifying the potential for improving
rainwater harvesting systems in a village tank cascade
system- a Case study of Kappiriggama Village tank
system in Anuradhapura District

NSK Herath!, HUK Dilanjani?

Y~ Sl re) o)

B8Q BE DD 32300 OO ©we § oD @ @D B
eend COOE D18l bew di B0 8ewonm cRE. »B8ESv® SCEE®
DO o ImE gegeds’l e®® glvoma 8¢ WOm» 8 »86dv®
OB eewi®eS &8 BB eveRy) CR® gmd BHyd &
e 8w ocs D8 dew Own B w1 O 98 »BO ©S®0
e5Rd . OCCvI DO ©®®®I» LB e O3 s ded B8e®
3B 08 ey BO® ey B »B@D HEI OB® B o en
DOORBS 008 glvema g @O 2. dUn@i» O B OB
0DDDHBBI BB ORO, Dot DB ey HEBI O8O, 8¢y’ D8
dee did B8e® 018 ®»idny BBEO ©Eedsies’ @@ ¢ «uI»
2B BBO 00O glvomed Peudn oy In. GLBBE ZOCr®S
eRe O Hedlsc eC»® 0dined »88F0®, 8008, w®»
eIRYFBOE® @ G® BEE @0de @w@ig ©5IBN CE. 0®®

Y Senior Lecturer, Department of Environmental Management, Faculty of Social
Sciences and Humanities, Rajarata University of Sri Lanka, Mihintale.

2Lecturer (Temporary), Department of Environmental Management, Faculty of Social
Sciences and Humanities, Rajarata University of Sri Lanka, Mihintale.



NSK Herath and HUK Dilanjani A study of identifying the potential . . ..

BABBHG B3THI PO o (DBBm ¢ 900 I G, CRIOS
¢S @ emind; ddeCueams 88e® € (MS Excel) #:8m =083
®renBODD ) QEIBOY DdeCBens ®I» . BiPvensd amd
e®® ygelned B»wBIed CmLmN FDEBDBES Y O Hewiss
©weHr N8 Dnens’ v IBD Lo BEE DD WOB DO VELIOD
B, Oevs 0e®EIS B3 BE &S 8w §Imsienld
2DRBVENOGES wewy O “ew did B8e® D6 ewigd O®en’. FLBHED
gelned ar® an O &SE DS »idm B8O asfnd ¢® a8 @9
HEZN OB DU @O GOBBD FeLRB RE O e did BBe® oddBs3
01883en BEe® HBwd Hen MR HS VD Howsens BE HIHE.

gar og »E88800, D8 & 08, 8ge SBEOO B DHdDG,
10D dEed 8 9,

Introduction

Rainwater harvesting provides an independent water supply
during regional water restrictions and in developed countries is
often used to supplement the main supply. It provides water
when there is a drought, and reduces demand on wells which may
enable groundwater levels to be sustained. It also helps in the
availability of potable water as rainwater is substantially free of
salinity and other salts.

The stored rainwater may need to be analyzed properly before use
in a way appropriate to ensure its safe use. Sri Lanka has used
rainwater for both domestic and agricultural use for many
centuries. (Tanuja Ariyananda, 2010). Traditionally rainwater is
collected for domestic use from tree trunks using banana or
coconut leafs and from rooftops into barrels, domestic containers
and small brick tanks. In recent years there has been revival of
rainwater harvesting and much research has been conducted to
improve the technology.

Rainwater harvesting provides an independent water supply
during regional water restrictions and in developed countries is
often used to supplement the main supply. The concentration of
contaminants if any is reduced significantly by diverting the initial
flow of runoff water received from fist rains to the waste disposal
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system. Improved water quality can also be obtained by using a
floating draw off mechanism and by using a series of tanks,
withdraw from the last in series. The quality of collected rainwater
is generally better than that of surface water (Wikipedia, 2014).
Contamination is always possible by airborne dust and mists, bird
feces, and other debris, so some treatment may be necessary,
depending on how the water will be used.

Rainwater harvesting systems can be installed with minimal skills.
The system should be sized to meet the water demand throughout
the dry season since it must be big enough to support daily water
consumption. The water storage tank size should be large enough
to contain the captured water. The lowest annual rainfall is
received by the low country dry zone, in which the study area is
found. Due to this situation most of the villagers in Kappriggama
are suffering from usable water scarcity. Therefore people are
used to collect the rain water for their drinking and other domestic
purposes.

Objectives of the study

The study was carried out in order to identify the potential for
improving rainwater harvesting systems in a village tank cascade
system.

Also the specific objectives of the study are

e To assess the availability of rain water harvesting tanks in
the study area

e To identify the present usage of rain water tanks,

e To identify the reasons, why people are reluctant to use
rainwater harvesting tanks.

Literature review

Rainwater harvestingis the accumulation and deposition of
rainwater for reuse on-site, rather than allowing it to runoff
(Wikipedia, 2014). Uses include water for garden,
livestock, irrigation, domestic use with proper treatment, and
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indoor heating for houses etc. In many places the water collected
is just redirected to a deep pit with percolation. The harvested
water can be used as drinking water as well as for storage and
other purpose like irrigation.

Where there is no surface water, where groundwater is deep or
inaccessible due to hard ground conditions, or where it is too
salty, acidic or otherwise unpleasant or unfit to drink, another
source must be sought. In areas that have regular rainfall, the
most appropriate alternative is the collection of rainwater, called
‘rainwater harvesting’.

Rainwater harvesting provides an independent water supply
during regional water restrictions and in developed countries is
often used to supplement the main supply. It provides water
when there is a drought, can help mitigate flooding of low-lying
areas, and reduces demand on wells which may enable
groundwater levels to be sustained. It also helps in the availability
of potable water as rainwater is substantially free of salinity and
other salts.

The term ‘rainwater harvesting’ is usually taken to mean the
immediate collection of rainwater running off surfaces upon
which it has fallen directly. This definition excludes run-off from
land watersheds into streams, rivers, lakes, etc. Water Aid is
concerned primarily with the provision of clean drinking water;
therefore, the rainwater harvesting projects we support are mainly
those where rainwater is collected from roofs, and only to a lesser
extent where it is collected from small ground, or rock,
catchments.

The concentration of contaminants if any is reduced significantly
by diverting the initial flow of runoff water received from fist
rains to the waste disposal system. Improved water quality can
also be obtained by using a floating draw off mechanism and by
using a series of tanks, withdraw from the last in series. The stored
rainwater may need to be analyzed properly before use in a way
appropriate to ensure its safe use

Rain Water Harvesting in Sri Lanka
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Sri Lanka has used rainwater for both domestic and agricultural
use for many centuries (Tanuja Ariyananda, 2010). Traditionally
rainwater is collected for domestic use from tree trunks using
banana or coconut leafs and from rooftops into barrels, domestic
containers and small brick tanks. In recent years there has been
revival of rainwater harvesting and much research has been
conducted to improve the technology. According to Tanuja
Ariyananda (2010) today there are more than 23 institutions and
organization implementing rainwater projects and there are more
than 31,000 systems constructed throughout the country.

Rainwater Harvesting Policy and Legislation in Sri Lanka

In 2005 the Government of Sri Lanka realizing the importance of
rainwater harvesting as a solution to overcome the water scarcity
in the country passed a national policy on rainwater harvesting
(Tanuja Ariyananda, 2010). The policy objective is aimed at
encouraging communities to control water near its source by
harvesting rainwater. The policy was followed by necessary
legislation, which was gazetted on April 17, 2009 to amend the
Urban Development Authority by laws on drainage, which makes
rainwater harvesting mandatory in certain categories of new
buildings in areas under municipal and urban council jurisdiction
(Tanuja Ariyananda, 2010).

Many of the research done related to rainwater harvesting system.
The research namely as "Rainwater harvesting - a review " done
by JR.Julius , Dr.R.angeline prabhavathy , Dr. G.ravikumar. They
reviewed that as the world population increases, the demand
increases for quality drinking water. Surface and groundwater
resources are being utilized faster than they can be recharged.
Rainwater harvesting is an old practice that is being adopted by
many nations as a viable decentralized water source. The paper
reviews the methods, design of rainwater harvesting systems, and
its impacts adopted in all parts of the world.
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"Rain Water Harvesting, Conservation and Management
Strategies for Urban and Rural Sectors" done by Dr. R. K.
Sivanappan. The paper reviewed that is very important to make
water everybody’s business. It means a role for everybody with
respect to water. Every household and community has to become
involved in the provision of water and in the protection of water
resources. Make water the subject of a people’s movement. It
means the empowerment of our Urban and Rural community, i.e.,
to manage their own affairs with the state playing a critical
supportive role. Further involving people will give the people
greater ownership over the water project including watershed
development, Soil and Water conservation and water harvesting
will go a long way towards reducing misuse of government funds.
It will also develop the ownership (own water supply systems),
they will also take good care of them. In this way it is possible to
solve water problems facing the county in the 21st century.

"Harvested Rainwater for Drinking" research done by Dr. N.
Balasubramanya. He explained and reviewed it is clear from the
World water quantity that out of total available water, only 0.3% is
available for human consumption. But today even this is getting
polluted due to human activities like mining, industrialization has
created acute shortage of potable drinking water. Rain water
harvesting is one of the most ancient and easy methods that can be
adopted at urban and rural level efficiently. The aim of this study
is to investigate the possibility of using harvested rainwater as a
source of drinking water without causing any health risk. This can
be achieved by adopting suitable storage technique efficient and
economical treatment methods. Roof harvested rainwater samples
were collected from five different places of Bangalore during
October 2005. The water samples were collected and stored in
good grade plastic containers and were subjected to periodical
treatments (like chlorination, solar disinfections and use of silver
nitrate) and tests fro and use of silver nitrate and tests for physical
chemical and Biological parameters up to May 2006 as per IS
10500:1991. All the above treatment methods suggested proved to
be highly effective in reducing the colonies fro an initial value of
around 300 to zero.
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Research Methodology

The study was conducted in three GN Divisions namely
Kapiriggama, Peenagama and Konakumbukwewe in the
Rambewa DS Division of Anuradhapura District. 292 sample
collected within the survey area as totally. There are 146 sample
collected in the Konakubukwewa village, 83 sample collected in
the Peenagama village and 63 sample collected in the
Kappiriggama village area. This research mainly depended on the
primary data. In addition used the secondary data. The main data
analysis tool was MS excel. The data presented as the graphs,
charts and text.

Primary data collection through varies ways as follows.

1. Interviews
2. Field observation
3. By Questionnaire

Results and findings

People in the study area, use water for several activities. Such as
drinking, kitchen wuse, toilet use, cloth washing, bathing,
plantation and cattle drinking or livestock. People are using
several of water sources, such as tank, domestic well, agro well
and rainwater harvesting tank system to fulfill their water needs.

The usage of water resources to fulfill their needs in the research
area can be indicated as follows. It could be identified people
mostly use domestic well water for their day today activities and
other purposes. But, rain water harvesting system mostly used for
the drinking and the kitchen use purposes. The drinking water
sources and amount of users are as follows.
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Drinking water usage
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Figure 01: Drinking water usage

(Source: Field survey data 2014)

According to results that 188 households are using rainwater
harvesting tank system for their drinking water purposes. And 78
households use domestic well water and 24 households use other
sources like plastic shells and mineral water taken from the
market for drinking water purpose in addition to rainwater
harvesting tank systems. Therefore it could be identified majority
used the rain water for their drinking water purpose. Domestic
wells are used by 176 households for their kitchen usage. Also 87
households in the study area use rainwater harvesting tank
system for the kitchen usage.

There are 292 rain water harvesting tanks were available in the
research area. Some of the rain water harvesting systems is with
good conditions and some of them are with bad conditions.
Although due to this situation people who are living in the
research area use the rain water harvesting tanks mostly for
drinking and kitchen usage purposes.

And also it could be identified some people in the study area have
discontinued the use of rainwater harvesting tank system.
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Reasons for discontinuing RWHS
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Figure 02: Reasons for discontinuing RWHS

(Source: Field survey data 2014)

The results show that 69% of the systems have been abandoned
due to system damage. Further, 12% of people have discontinued
the system due to polluted water. Also some other reasons were
reported as bad colour, odor and any other reasons.

Conclusions

The rural people should be provided with rainwater harvesting
tank systems and they must be made aware the importance of it,
as the rainwater harvesting tank system is a better solution for
usable water requirement of the North Central Province. Also
many of people request new rain water harvesting tanks in study
area. Therefore, it would be better to constructed new rainwater
harvesting tanks adopting modern technology. The reason is that
most of unusable rainwater harvesting tanks is affected by some
technological problems or design defects. It would be better to
increase the capacity of the rainwater tanks.

The construction process should be observed or supervised when
new rainwater harvesting tanks are constructed in the research
area. Most of people were abandoned the usage of rain water
harvesting tanks because of the system failures. Therefore it
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should be reconstruct the rain water harvesting systems in
research area. Some of rain water harvesting tanks has not fully
damaged. So the householders request the materials for maintain
it and some of them request best level filtering system for the rain
water harvesting systems. Therefore it should be supplied some
materials for maintain rain water harvesting tanks. As well as it
should be established a best level filtering system for rain water
harvesting tanks.

There are 292 rain water harvesting tanks were available in the
research area. Some of the rain water harvesting systems is with
good conditions and some of them are with bad conditions.
Although due to this situation people who are living in the
research area use the rain water harvesting tanks mostly for
drinking and kitchen usage purposes. According to the results,
most of the people use rainwater harvesting tanks for drinking
purposes. Also some of them use for kitchen usage purposes.
Some of the people in the research area have discontinued the
usage of the rainwater harvesting tanks. It revealed that
discontinued rainwater harvesting tank system due to system
failure, water pollution in the rainwater tank system. Mosquito
breeding, color, bad smell of the water and any other reasons have
also led to discontinue the usage of rainwater harvesting tank
system. Some people have wrong attitude about the rainwater
harvesting tank system. And some people who stopped usage of
rainwater harvesting tanks in the research area like to restart
because they believe water of the rain water harvesting tank is
best solution for CKDu problem in the North Central Province.
Rainwater harvesting system is a better solution for the kidney
disease and water scarcity problem in the North Central Province
of Sri Lanka. Thus, it is very important to look for avenues to offer
rainwater harvesting tank systems and to make them aware the
importance of rainwater collection.
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