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ABSTRACT 

The object ive o f this research w o r k is to investigate whether ra inwater harvesting can 

sat isfactor i ly reduce the social and economic impact o n the popu la t ion , resul t ing f r o m 

development and increasing water ta r i f f w i t h i n the Co lombo metropol i tan area o f Sr i 

Lanka. 

The v i s ion o f the government o f Sr i Lanka is to st imulate substantial g r o w t h , by 

developing the Co lombo metropol i tan area, w h i c h w i l l be a hub o f economic and 

development act iv i t ies i n the 2 1 s t century. Th is w i l l result i n a major increase i n the 

demand fo r suitable water, w h i c h is presently met by surface water resources. The 

popula t ion in the area w i l l encounter serious problems o f using ground water due to 

lack o f lands to d ig we l ls and the issue o f increasing ground water po l lu t ion . 

Thus people w i l l have to depend on pipeborne water fo r their domestic needs. 

However due to increasing water tar i f f , many have found d i f f i cu l t y i n pay ing their 

water b i l ls . Non-payment o f water b i l ls result i n d isconnect ion o f water supply. 

Un l i ke other services such as electr ic i ty and te lecommunicat ion, water is a cr i t i ca l 

human need and people experience adverse social pressures w i thou t access to 

adequate amounts o f water. Hence it is v i ta l to seek alternative measures urgent ly. 

The use o f rainwater as a supplement to pipeborne water to f u l f i l l the non-potable 

water demand, w i l l be an attractive alternative for the water prob lem in Co lombo 

metropol i tan area. Deve lop ing a spreadsheet based method on past ra in fa l l data is a 

valuable t oo l for decis ion makers to make a rap id pre l im inary assessment about the 

l i ke l ihood o f success o f a rainwater harvesting project. The methodology requires 

da i ly ra in fa l l , r o o f area harvested, storage capacity and da i ly demand as parameters. 

The cost effectiveness o f using ra inwater harvesting as a supplementary source to 

pipeborne water to al leviate the social and economic burdens o f the popu la t ion , is 

demonstrated by a cost analysis. 
««******«*#*« 

iv 



TABLE OF CONTENTS 

A C K N O W L E D G E M E N T iii 

A B S T R A C T iv 

LIST OF T A B L E S viii 

LIST O F FIGURES ix 

C H A P T E R O N E 

I N T R O D U C T I O N 

1.1 General In t roduct ion 1 

1.2 Object ives o f the Study 2 

1.3 Rainwater Harvest ing in G loba l and Sr i Lankan Context 3 

1.4 L i terature Rev iew 8 

C H A P T E R T W O 

URBANIZATION A N D W A T E R D E M A N D 

2.1 In t roduct ion 13 

2.1.1 Populat ion Densi ty 13 

2.1.2 Land Use Pattern 13 

2.1.3 Ground Water Po l lu t ion 14 

2.1.4 Scarcity o f Land 14 

2.2 Water Demand 15 

C H A P T E R T H R E E 

PIPE B O R N E W A T E R A N D E C O N O M I C IMPACTS 

3.1 In t roduct ion 17 

3.1.1 Increasing Water T a r i f f 17 

3.1.2 Disconnect ion o f Pipe Borne Water Supply 18 
v 



C H A P T E R FOUR 

R A I N W A T E R HARVESTING A N D S Y S T E M A N A L Y S I S 

4.1 In t roduct ion 

4.2 Ra in fa l l pattern i n Co lombo metropol i tan area 

4.3 Rainwater as a supplementary source 

4.4 Data Analys is 

4.5 Specimen Calcu la t ion 

C H A P T E R FIVE 

R E S U L T S A N D DISCUSION 

5.1 Results 

5.2 Discussion 

C H A P T E R SIX 

C A S E STUDY 

6.1 Rainwater Harvest ing Project in Co lombo 

Met ropo l i tan Area 

C H A P T E R SEVEN 

C O N C L U S I O N S 

7.1 M a i n Conc lus ion 

7.2 Recommendat ions for Further Research 

R E F E R E N C E S 

Annex I Average N o o f Successful Days in months o f the year for 

5 0 m 2 harvested r o o f area 

Annex II Average N o o f Successful Days in months o f the year for 

7 0 m 2 harvested r o o f area 

vi 



Annex III Average N o o f Successful Days i n months o f the year for 

100m 2 harvested r o o f area 

46-50 

Annex I V Compar ison o f Average N o o f successful days based on 

month ly average ra in fa l l Vs . dai ly ra in fa l l and percentage 

o f saving per year i n water b i l l . 

51-57 

Annex V Paper publ ished in the proceeding o f the X I internat ional 

conference on Rainwater Catchment Systems organized 

by Internat ional Rainwater Catchment Systems Associat ions 

and was held in M e x i c o from August 25-29, 2003 

58-79 

vii 



LIST OF TABLES 

Table 2.1.1 Populat ion in di f ferent centers o f Co lombo metropol i tan area 80 

Table 2.1.2 General Land use pat tern o f Co lombo metropol i tan area 81 

Table 2.1.3 Locat ions where bacter io logical examinat ion o f water 82 
samples gives unsatisfactory results i n Co lombo metropol i tan 
area. 

Table 2.1.4 

Table 2.2 

Table 2.2(a) 

Table 3.1.1 

Table 3.1.1(a) 

Table 3.1.1(b) 

Table 3.1.2 

Table 4.5 

Table 4.5a 

Table 5.1a 

Table 5.1b 

Table 5.1c 

N e w developments requested water supply under 86 
Condomin iums in Co lombo metropol i tan Area 

Number o f water connections in Co lombo metropol i tan area 89 

M o n t h l y p ipe borne water consumpt ion i n d i f ferent fam i l y 89 
sizes according to per capita demand and propor t ion o f non 
potable water use. 

T a r i f f Increase - Acco rd ing to the water consumpt ion 90 

N o n Domest ic Water T a r i f f - N W S & D B 90 

Domest ic T a r i f f increase w i t h water consumpt ion 91 

Disconnect ion o f water supply due to non-payment 92 

Water T a r i f f (2002) exc lud ing service charge - M o n t h l y 93 
consumpt ion greater than 2 5 m 3 

Water T a r i f f (2002) exc lud ing service charge - M o n t h l y 93 
Consumpt ion less than 2 5 m 3 

Average N o o f successful days in months o f the year for 26 
dif ferent size o f storages in 6member fami ly , 5 0 m 2 r o o f area, 
1551pcd & 5 0 % o f demand fu l f i l l ed . 

Average N o o f successful days in months o f the year fo r 27 
dif ferent size o f storages i n 6member fami ly , 7 0 m 2 r o o f area, 
1551pcd & 5 0 % o f demand fu l f i l l ed 

Average N o o f successful days in months o f the year fo r 27 
dif ferent size o f storages in 6member fami ly , 1 0 0 m 2 r o o f area, 
1551pcd & 5 0 % o f demand fu l f i l l ed . 

viii 



LIST OF FIGURES 

Fig 1.1 Boundary o f Co lombo metropol i tan area 9 4 

Fig 2.1.1 Populat ion density o f Co lombo C i t y i n Co lombo metropol i tan 95 
area 

Fig 4.3 30-year average ra in fa l l i n Co lombo 1961 - 1990 96 

Fig 4.3a Probabi l i ty Curve o f Ra in fa l l Frequency 97 

Fig 5.1 Number o f successful days i n months o f the year fo r 98 
di f ferent R o o f Areas Harvested and Storage Capacit ies 

Fig 5.1a Saving i n Water B i l l s according to R o o f Area Harvested 99 
and Tank Capacity 

Fig 6.1 Layout o f Rainwater ponds at M i l l e n n i u m In fo rma t ion 100 
Technology Centre 

ix 


