
CHAPTER I 

CONCLUSION 

7.1 Main Conclusions 

This research study has focused o n using ra inwater as a supplement to pipe borne water to 

al leviate socio economic problems i n Co lombo metropol i tan area. Ana lys is has been carr ied 

out using ten years o f da i ly ra in fa l l data (1992-2001) for the station Co lombo for the typ ica l 

f am i l y o f six members needing 1551pcd, wh i l e f u l f i l l i ng 5 0 % o f the da i ly demand using 

rainwater harvesting for di f ferent r o o f areas harvested and storage sizes. Some useful results 

o f pract ical s igni f icance have been found and presented i n Chapter 5 and 6. 

The success o f a ra inwater harvest ing system not on ly depends o n the tempora l d is t r ibu t ion 

o f ra in fa l l ; but also o n factors such as avai lable storage, r o o f area to be harvested, da i ly 

demand, type o f r o o f mater ia l and wi l l ingness o f the consumer to use rainwater for non-

potable demand. 

The analysis shows that fo r wet months l i ke M a y , September, October and November the 

average number o f days o f success increase w i t h increasing size o f storage. Du r ing these 

months a 4 0 % success rate could be expected. This increases to almost 5 0 % - 6 0 % w i t h 

increasing size o f storage tank. However dur ing drier months l i ke M a r c h and August the 

degree o f success is l o w and remains almost the same irrespective o f the tank size. 

Results show that the number o f successful days increases w i t h increasing r o o f area. 

However it is not proport ionate to the increasing percentage o f harvested r o o f area due to the 

effect o f the avai lable storage. 
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The number o f successful days o f a rainwater harvest ing system can reduce domest ic water 

b i l ls thereby easing the socio economic burden among the popu la t ion o f Co lombo 

metropol i tan area. Furthermore at the nat ional level this w i l l also help to cater to the extra 

demand for pipe borne water o f the g row ing popu la t ion w i t h the Co lombo metropol i tan area. 

Based o n the 2002 water t a r i f f the mon th ly saving that could be expected is approx imate ly 

Rs. 200.00 depending o n the r o o f area and tank size. What should be noted is that w i t h 

increasing water t a r i f f savings w i l l increase s igni f icant ly . 

Results based o n the analysis o f month ly ra in fa l l data are mis leading. These over estimate the 

degree o f success o f a rainwater harvest ing system, unless there is enough storage compat ib le 

w i t h the i n f l o w o f the entire month . Hav ing storage for month ly demand in a household is 

impract ica l i n Co lombo metropol i tan area consider ing the space and cost required fo r 

storage. For realistic results, the analysis should carr ied out w i t h da i ly ra in fa l l data. 

7.2 Recommendation for Further Research 

The f o l l o w i n g recommendat ions cou ld be made fo r further research in the f o l l o w i n g areas to 

obta in o p t i m u m results. 

a) Ana lyze the economic benefi ts o f ra inwater harvesting systems for larger f am i l y uni ts 

in Co lombo metropol i tan area. 

b) Study the economic benefits o f pract ic ing ra inwater harvesting among the non-

domestic consumers. 

The present analysis has been based o n the mutua l l y exclusive rule between in f l ows and 

out f lows. I t is recommended that the simultaneous rule be also considered in future research. 
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Annex I - Th is presents the degree o f success o f a ra inwater harvest ing system dur ing the 

months o f the year in Co lombo metropol i tan area based o n da i ly ra in fa l l data and mon th l y 

ra in fa l l data. I t speaks o f a 6 member fami l y , 1551pcd, 5 0 % demand fu l f i l l ed and harvested 
ry ___ 1 1 1 1 1 1 

r o o f area o f 50m . Tank size is changed from 0.5m , 1.0m , 1.5m , 2 .0m , 2.5 m , 3.0m , 

4 . 0 m 3 and 5 m 3 . Ra in fa l l data is considered for the per iod o f 1992-2001. 
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6 Members, 50m 2 

Roof Area, 
155lpcd, 1/2 

demand fulfilled, 
0.5m3 Tank 

No of successive days 6 Members, 50m 2 

Roof Area, 
155lpcd, 1/2 

demand fulfilled, 
0.5m3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 1 0 0 2 13 7 7 4 9 10 10 4 

1993 0 1 4 8 12 5 3 2 9 14 11 10 

1994 4 3 4 5 16 5 6 5 13 14 12 2 

1995 2 1 2 14 14 14 4 7 4 9 10 1 

1996 3 4 0 7 5 8 8 3 9 9 7 6 

1997 0 2 1 4 10 9 9 4 11 15 13 8 

1998 3 0 2 3 5 9 14 9 7 10 7 11 

1999 4 4 3 9 14 6 5 7 10 18 9 5 

2000 3 7 4 6 6 8 2 10 12 6 4 4 

2001 5 4 2 7 8 4 3 0 7 8 9 4 

Mean 3 3 2 7 10 8 6 5 9 11 9 6 
Standed Deviation 2 2 2 3 4 3 4 3 3 4 3 3 

Monthly Average 6 8 14 27 30 20 13 13 27 30 30 19 

6 Members, 50m 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

1m 3Tank 

No of successive days 6 Members, 50m 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

1m 3Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 1 1 0 4 18 10 12 6 11 14 15 6 

1993 0 1 6 11 19 2 4 3 11 19 17 17 

1994 7 6 6 7 21 7 8 6 17 21 19 2 

1995 5 1 2 20 2 0 20 9 9 7 16 13 2 

1996 5 5 0 12 8 10 11 4 14 14 11 8 

1997 0 3 2 6 16 11 12 6 16 23 17 11 

1998 6 0 3 7 13 19 15 9 11 13 11 15 

1999 6 7 4 14 17 8 7 9 11 25 13 7 

2000 6 11 5 11 10 12 3 13 17 10 5 6 

2001 9 6 5 13 11 7 5 0 10 11 11 6 

Mean 5 4 3 11 15 11 9 7 13 17 13 8 
Standed Deviation 3 4 2 5 5 5 4 4 3 5 4 5 

Monthly Average 6 8 14 27 30 20 13 13 2 7 30 30 19 



6 Members, 50m 2 

Roof Area, 
155lpcd, 1/2 

demand fulfilled, 
1.5m3 Tank 

No of successive days 6 Members, 50m 2 

Roof Area, 
155lpcd, 1/2 

demand fulfilled, 
1.5m3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 1 1 0 5 21 12 14 7 12 16 19 7 

1993 0 1 7 14 23 8 4 3 13 23 19 21 

1994 8 9 8 9 23 8 9 6 20 24 21 2 

1995 6 2 2 21 25 21 9 11 9 17 15 2 

1996 6 6 0 16 9 11 13 5 16 16 13 10 

1997 0 4 2 8 19 13 13 7 18 26 23 13 

1998 5 0 3 9 15 2 0 2 0 11 13 14 13 18 

1999 8 9 5 18 19 10 8 10 12 2 7 18 9 

2000 8 13 6 14 11 14 4 16 18 12 5 6 

2001 13 8 6 17 13 10 6 0 11 13 13 8 

Mean 6 5 4 13 18 13 10 8 14 19 16 10 
Standed Deviation 3 3 3 7 9 6 5 3 7 9 8 7 

Monthly Average 9 11 20 30 30 28 19 18 30 30 30 27 

6 Members, 50m 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

2.0m3 Tank 

No of successive days 6 Members, 50m 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

2.0m3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 1 1 0 6 22 14 14 7 12 17 21 7 

1993 0 2 7 15 25 10 4 3 14 26 21 24 

1994 8 9 10 8 25 8 10 7 2 0 27 24 3 

1995 6 1 2 23 26 23 8 11 10 19 17 2 

1996 7 6 0 18 10 11 15 6 17 17 14 13 

1997 0 4 2 8 20 14 14 7 18 2 7 25 13 

1998 5 0 3 9 17 20 22 11 14 15 14 21 

1999 10 11 6 18 21 12 9 9 14 29 18 11 

2000 9 15 8 14 13 16 5 17 19 13 5 6 

2001 16 10 7 21 13 12 7 0 12 13 15 10 

Mean 6 6 5 14 19 14 11 8 15 20 17 11 
Standed Deviation 5 5 4 6 6 5 5 5 3 6 6 7 

Monthly Average 6 8 14 27 30 20 13 13 27 30 30 19 
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6 Members,50m' 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

3m 3 Tank 

No of successive days 6 Members,50m' 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

3m 3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 1 1 0 8 25 16 18 6 12 19 23 7 

1993 0 2 9 16 27 12 4 4 15 28 23 26 

1994 8 11 11 9 26 12 9 7 23 2 9 28 3 

1995 8 1 2 25 28 26 9 11 10 19 19 2 

1996 9 9 0 21 12 11 18 8 21 19 14 17 

1997 0 6 2 9 22 17 18 6 21 27 30 13 

1998 5 0 3 11 19 19 25 12 17 17 17 23 

1999 14 12 6 23 24 14 9 10 13 31 23 15 

2000 9 14 10 15 13 18 5 19 19 15 5 6 

2001 20 13 7 22 16 14 7 0 12 15 17 13 

Mean 7 7 5 16 21 16 12 8 16 22 20 13 
Standed Deviation 6 6 4 6 6 4 7 5 5 6 7 8 

Monthly Average 6 8 14 27 30 2 0 13 13 27 30 30 19 

6 Members, 50m' 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

4m 3 Tank 

No of successive days 6 Members, 50m' 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

4m 3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 1 1 0 8 2 9 18 19 6 12 21 24 8 

1993 0 1 9 16 28 14 3 4 15 31 26 25 

1994 8 10 12 8 27 13 9 7 24 31 30 5 

1995 8 1 2 28 30 27 10 10 10 19 21 2 

1996 9 8 0 23 12 12 19 10 22 21 14 21 

1997 0 6 2 8 24 17 18 6 22 2 9 30 15 

1998 5 0 3 11 19 20 25 19 17 19 18 25 

1999 16 11 6 27 24 15 9 10 13 31 2 7 16 

2000 9 15 9 14 13 21 4 22 18 17 4 6 

2001 21 13 7 22 19 16 6 0 12 17 2 0 12 

Mean 8 7 5 17 23 17 12 9 17 24 21 14 
Standed Deviation 7 6 4 8 6 4 7 7 5 6 8 8 

Monthly Average 6 8 14 27 30 2 0 13 13 2 7 30 30 19 
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6 Members, 50m"' 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

5m 3 Tank 

No of successive days 6 Members, 50m"' 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

5m 3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 1 0 0 8 31 20 21 7 12 23 28 7 

1993 0 1 9 16 28 17 3 4 15 31 28 25 

1994 8 11 12 9 27 16 9 7 25 31 30 7 

1995 8 2 2 30 31 30 9 10 10 19 23 2 

1996 9 8 0 24 12 11 19 10 26 24 15 21 

1997 0 6 2 8 25 17 17 6 21 30 30 17 

1998 5 0 3 11 18 2 0 25 17 18 22 20 27 

1999 17 11 5 29 24 14 9 10 13 31 30 17 

2000 10 14 9 14 13 23 4 23 18 19 4 6 

2001 21 12 8 21 18 16 6 0 12 18 21 12 

Mean 8 7 5 17 23 18 12 9 17 25 23 14 
Standed Deviation 7 5 4 8 7 5 8 7 6 5 8 9 

Monthly Average 6 8 14 27 30 20 13 13 27 30 30 19 
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Annex I I - Th is presents the degree o f success o f a rainwater harvesting system dur ing the 

months o f the year in Co lombo metropol i tan area based o n da i ly ra in fa l l data and mon th l y 

ra in fa l l data. I t speaks o f a 6 member fami l y , 1551pcd, 5 0 % demand fu l f i l l ed and harvested 

r o o f area o f 7 0 m 2 . Tank size is changed from 0 . 5 m 3 , 1.0m 3 , 1.5m 3 , 2 . 0 m 3 , 2.5 m 3 , 3 . 0m 3 , 

4 . 0 m 3 and 5 m 3 . Ra in fa l l data is considered for the per iod o f 1992-2001. 
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6 Members, 70m" 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

0.5m3 Tank 

No of successive c ays 6 Members, 70m" 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

0.5m3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 1 0 0 4 14 8 8 5 10 12 10 5 

1993 0 1 4 8 13 7 3 4 9 15 12 10 

1994 5 5 3 5 17 5 6 6 14 16 12 2 

1995 2 1 2 17 16 18 5 9 6 13 11 2 

1996 4 4 0 8 5 8 9 3 13 11 9 6 

1997 0 2 1 4 10 9 10 4 15 17 13 8 

1998 4 0 3 6 11 16 10 7 7 11 8 11 

1999 4 5 3 12 15 5 6 9 10 2 0 11 5 

2000 3 8 5 7 8 9 3 10 13 7 5 5 

2001 5 4 3 10 9 7 3 1 8 9 9 4 

Mean 3 3 2 8 12 9 6 6 11 13 10 6 
Standed Deviation 2 3 2 4 4 4 3 3 3 4 2 3 

Monthly Average 9 11 20 30 30 28 19 18 30 30 30 27 

6 Members, 70m i 

Roof Area, 
155lpcd, 1/2 

demand fulfilled, 
1m 3Tank 

No of successive d ays 6 Members, 70m i 

Roof Area, 
155lpcd, 1/2 

demand fulfilled, 
1m 3Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 1 1 0 6 18 10 14 8 13 16 17 7 

1993 0 2 6 11 21 9 5 4 11 22 18 18 

1994 8 9 6 10 21 9 8 9 19 23 19 4 

1995 4 2 2 22 23 21 10 12 9 19 13 3 

1996 6 6 0 14 8 12 14 4 17 14 13 9 

1997 0 4 2 6 16 14 13 7 18 25 20 13 

1998 6 0 3 10 14 20 15 10 12 14 13 15 

1999 6 8 4 16 19 8 8 11 14 26 16 7 

2000 6 13 6 13 12 12 4 15 17 11 6 8 

2001 9 7 5 15 12 9 5 1 10 13 11 6 

Mean 5 5 3 12 16 12 10 8 14 18 15 9 
Standed Deviation 3 4 2 5 5 5 4 4 4 5 4 5 

Monthly Average 9 11 2 0 30 30 28 19 18 30 30 30 27 



6 Members, 70m z 

Roof Area, 
155lpcd, 1/2 

demand fulfilled, 
1.5m3 Tank 

No of successive c ays 6 Members, 70m z 

Roof Area, 
155lpcd, 1/2 

demand fulfilled, 
1.5m3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 1 1 1 6 21 14 18 9 15 17 21 9 

1993 0 2 8 14 24 10 5 4 13 26 22 24 

1994 10 11 8 12 23 10 10 9 21 26 23 4 

1995 6 1 3 24 28 22 14 13 11 21 15 3 

1996 7 7 0 17 11 14 16 5 2 0 16 16 12 

1997 0 5 3 8 20 16 15 8 19 27 24 15 

1998 8 0 4 11 17 23 20 12 15 15 16 18 

1999 8 10 6 17 21 11 9 13 16 28 19 9 

2000 9 17 7 16 14 14 5 18 19 14 6 8 

2001 14 9 7 18 14 11 7 1 11 16 14 8 

Mean 6 6 5 14 19 15 12 9 16 21 18 11 
Standed Deviation 5 6 3 5 5 5 5 5 4 6 5 6 

Monthly Average 9 11 20 30 30 28 19 18 30 30 30 27 

6 Members, 70m i 

Roof Area, 
155lpcd, 1/2 

demand fulfilled, 
2.0m3 Tank 

No of successive d ays 6 Members, 70m i 

Roof Area, 
155lpcd, 1/2 

demand fulfilled, 
2.0m3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 1 1 1 7 23 15 20 9 15 18 24 10 

1993 0 2 9 16 25 13 5 4 14 2 7 24 28 

1994 11 13 10 12 26 11 11 9 23 27 26 4 

1995 7 1 3 25 30 24 15 14 13 22 17 3 

1996 8 8 0 20 12 15 18 7 21 18 17 13 

1997 0 6 3 10 18 16 18 9 21 28 28 16 

1998 8 0 4 13 18 23 22 14 16 16 17 21 

1999 11 12 7 19 23 14 11 14 16 30 21 12 

2000 12 18 10 18 15 17 6 20 2 0 15 6 8 

2001 16 11 9 21 15 14 9 0 12 17 17 10 

Mean 7 7 6 16 21 16 14 10 17 22 20 13 
Standed Deviation 6 6 4 6 6 4 6 6 4 6 6 8 

Monthly Average 9 11 20 30 30 28 19 18 30 30 30 27 
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6 Members, 70m' 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

3m 3 Tank 

No of successive d ays 6 Members, 70m' 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

3m 3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 1 1 1 8 26 18 21 9 14 20 27 10 

1993 0 2 12 16 28 16 5 4 16 29 28 31 

1994 13 15 12 12 30 13 14 9 26 2 9 30 5 

1995 9 1 3 27 31 26 16 14 14 24 20 2 

1996 10 10 0 23 13 17 23 9 24 20 18 16 

1997 0 8 3 12 25 19 23 8 22 29 30 19 

1998 7 0 4 13 23 22 25 17 19 18 19 23 

1999 15 16 8 23 27 17 12 13 18 31 26 16 

2000 13 19 14 20 15 19 6 24 21 17 6 8 

2001 20 15 10 26 19 17 9 1 12 19 19 12 

Mean 9 9 7 18 24 18 15 11 19 24 22 14 
Standed Deviation 7 7 5 7 6 4 7 7 5 5 7 9 

Monthly Average 9 11 2 0 30 30 28 19 18 30 30 30 27 

6 Members, 70m 2 

Roof Area, 
155lpcd, 1/2 

demand fulfilled, 
4m 3 Tank 

No of successive d ays 6 Members, 70m 2 

Roof Area, 
155lpcd, 1/2 

demand fulfilled, 
4m 3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 1 1 1 8 29 20 24 9 14 22 2 9 10 

1993 0 2 13 16 30 18 5 5 16 31 30 31 

1994 15 15 14 13 31 15 14 9 29 31 30 6 

1995 12 2 2 29 31 28 16 14 14 24 22 2 

1996 12 12 0 25 16 16 25 10 28 22 19 23 

1997 0 9 3 11 28 20 26 9 22 31 30 21 

1998 7 0 4 13 27 22 28 2 0 21 20 21 26 

1999 19 16 9 27 28 19 13 13 18 31 30 21 

2000 13 18 15 2 0 15 21 7 25 22 19 6 8 

2001 25 19 11 2 7 24 19 9 1 12 21 21 14 

Mean 10 9 7 19 26 20 17 12 20 25 24 16 
Standed Deviation 8 8 6 8 6 4 8 7 6 5 8 10 

Monthly Average 9 11 20 30 30 28 19 18 30 30 30 27 
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6 Members, 70m 2 

Roof Area, 
155lpcd, 1/2 

demand fulfilled, 

No of successive days 6 Members, 70m 2 

Roof Area, 
155lpcd, 1/2 

demand fulfilled, 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 1 1 1 8 31 22 26 9 15 24 30 10 

1993 0 2 13 16 31 20 5 5 16 31 30 31 

1994 17 15 17 12 30 16 14 9 30 31 30 9 

1995 12 2 2 30 31 30 16 14 14 24 23 2 

1996 13 12 0 27 16 17 24 12 30 27 18 26 

1997 0 9 3 11 30 21 28 9 22 31 30 23 

1998 7 0 4 13 29 22 30 22 23 22 22 28 

1999 22 16 8 28 28 20 13 13 18 31 30 23 

2000 13 19 15 20 15 23 7 25 24 21 7 8 

2001 26 22 11 27 26 20 10 1 12 23 22 15 

Mean 11 10 7 19 27 21 17 12 20 27 24 18 
Standed Deviation 9 8 6 8 6 4 9 7 6 4 8 10 

Monthly Average 9 11 20 30 30 28 19 18 30 30 30 27 
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Annex III - Th is presents the degree o f success o f a ra inwater harvesting system dur ing the 

months o f the year in Co lombo metropol i tan area based o n da i ly ra in fa l l data and mon th l y 

ra in fa l l data. I t speaks o f a 6 member fami l y , 1551pcd, 5 0 % demand fu l f i l l ed and harvested 

r o o f area o f 100m 2 . Tank size is changed from 0 .5m 3 , 1.0m 3 , 1.5m 3 , 2 . 0 m 3 , 2.5 m 3 , 3 .0m 3 , 

4 . 0 m 3 and 5 m 3 . Ra in fa l l data is considered for the per iod o f 1992-2001. 



6 Members, 100m' 
Roof Area, 

1551 pcd, 1/2 
demand fulfilled, 

0.5m3 Tank 

No of successive days 6 Members, 100m' 
Roof Area, 

1551 pcd, 1/2 
demand fulfilled, 

0.5m3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 2 0 0 4 16 8 11 6 13 12 13 5 

1993 0 1 4 8 15 9 4 4 9 19 15 11 

1994 6 6 4 7 18 8 7 6 15 17 12 2 

1995 2 2 3 18 18 18 6 9 7 16 11 2 

1996 4 4 0 8 5 9 12 4 12 13 10 6 

1997 0 2 1 5 11 11 11 5 17 19 15 10 

1998 4 0 3 7 12 17 10 9 10 11 11 12 

1999 5 5 4 11 17 5 8 10 11 22 12 6 

2000 4 8 6 8 9 10 3 13 15 8 5 5 

2001 6 5 3 11 9 7 5 0 8 9 10 4 

Mean 3 3 3 9 13 10 8 7 12 15 11 6 
Standed Deviation 2 3 2 4 4 4 3 4 3 5 3 4 

Monthly Average 13 16 28 30 30 30 27 26 30 30 30 30 

6 Members, 100m' 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

1m 3 Tank 

No of successive days 6 Members, 100m' 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

1m 3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 2 1 0 6 20 13 16 9 16 17 21 7 

1993 0 2 8 12 22 11 6 6 13 25 21 18 

1994 10 9 8 10 22 11 10 11 20 24 20 5 

1995 4 2 4 23 24 21 11 13 11 21 14 3 

1996 6 8 0 14 10 16 16 5 18 16 15 9 

1997 0 4 2 8 18 15 15 8 19 25 21 17 

1998 7 0 4 11 17 23 14 12 14 14 16 18 

1999 7 8 6 15 21 8 10 14 15 26 18 9 

2000 7 14 9 13 13 13 4 16 2 0 12 10 8 

2001 10 7 5 16 15 10 7 0 10 14 12 6 

Mean 5 6 5 13 18 14 11 9 16 19 17 10 
Standed Deviation 4 4 3 5 4 5 4 5 4 5 4 6 

Monthly Average 13 16 28 30 30 30 27 26 30 30 30 30 
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6 Members, 100m' 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

1.5m3 Tank 

No of successive days 6 Members, 100m' 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

1.5m3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 2 2 0 8 23 16 21 12 18 19 24 9 

1993 0 3 10 14 25 14 7 7 14 27 24 24 

1994 12 11 10 13 24 12 12 12 22 27 24 6 

1995 6 2 4 26 2 9 22 16 15 13 24 16 4 

1996 7 10 0 2 0 13 19 18 6 23 17 18 12 

1997 0 5 3 10 22 17 17 11 2 0 2 7 26 19 

1998 9 0 5 14 21 24 2 0 14 18 15 18 21 

1999 9 11 7 17 23 11 12 16 17 28 2 0 11 

2000 10 18 10 17 16 15 5 2 0 21 15 10 9 

2001 14 9 7 20 17 13 8 0 11 16 15 8 

Mean 7 7 6 16 21 16 14 11 18 22 20 12 
Standed Deviation 5 6 4 5 5 4 6 6 4 6 5 7 

Monthly Average 13 16 , 28 30 30 30 27 26 30 30 30 30 

6 Members, 100m' 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

2.0m3 Tank 

No of successive days 6 Members, 100m' 
Roof Area, 

155lpcd, 1/2 
demand fulfilled, 

2.0m3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 2 2 0 9 24 18 24 13 18 2 0 26 11 

1993 0 3 12 15 26 15 7 7 15 28 26 28 

1994 13 13 11 15 27 13 14 13 24 28 28 6 

1995 9 2 3 2 7 31 24 19 18 15 26 18 4 

1996 9 10 0 23 13 21 2 0 7 25 18 19 14 

1997 0 6 4 13 23 19 21 11 21 30 2 9 2 0 

1998 11 0 5 16 22 25 22 16 19 17 19 22 

1999 11 13 8 20 25 14 13 18 19 30 22 13 

2000 12 20 12 19 19 17 7 22 21 17 10 9 

2001 17 12 10 22 18 16 9 0 12 19 19 10 

Mean 8 8 7 18 23 18 16 13 19 23 22 14 
Standed Deviation 6 6 5 5 5 4 6 7 4 6 6 8 

Monthly Average 13 16 28 30 30 30 2 7 26 30 30 30 30 



6 Members,100mz 

Roof Area, 
1551 pcd, 1/2 

demand fulfilled, 
3m 3 Tank 

No of successive days 6 Members,100mz 

Roof Area, 
1551 pcd, 1/2 

demand fulfilled, 
3m 3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 2 2 0 10 27 20 26 14 18 22 29 15 

1993 0 3 14 16 28 17 7 7 17 30 28 31 

1994 17 16 13 18 31 15 16 13 28 30 30 8 

1995 11 2 4 29 31 2 7 21 20 19 28 20 4 

1996 11 12 0 25 16 23 25 9 27 23 22 19 

1997 0 9 4 14 26 20 28 11 24 30 30 23 

1998 11 0 5 16 26 25 26 20 22 2 0 21 24 

1999 15 18 10 26 28 17 15 2 0 22 31 2 7 17 

2000 14 24 15 23 19 19 9 24 24 19 10 9 

2001 21 16 14 27 22 2 0 11 0 12 23 21 12 

Mean 10 10 8 20 25 20 18 14 21 26 24 16 
Standed Deviation 7 8 6 6 5 4 8 7 5 5 6 8 

Monthly Average 13 16 28 30 30 30 27 26 30 30 30 30 

6 Members, 100m" 
Roof Area, 

1551 pcd, 1/2 
demand fulfilled, 

4m 3 Tank 

No of successive days 6 Members, 100m" 
Roof Area, 

1551 pcd, 1/2 
demand fulfilled, 

4m 3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 2 2 0 10 2 9 23 28 14 18 24 30 17 

1993 0 3 15 17 30 19 7 7 17 31 30 31 

1994 2 0 19 14 19 31 17 18 13 30 31 30 10 

1995 13 3 3 30 31 29 23 2 0 22 2 9 22 4 

1996 13 14 0 27 18 24 28 12 29 27 22 23 

1997 0 11 4 16 29 22 30 13 24 31 30 26 

1998 10 0 5 16 28 25 28 24 24 22 23 26 

1999 19 20 15 28 28 19 17 20 22 31 30 21 

2000 17 25 17 26 22 21 11 26 26 21 10 9 

2001 25 20 15 2 7 26 23 13 1 12 25 22 14 

Mean 12 12 9 22 27 22 20 15 22 27 25 18 
Standed Deviation 9 9 7 7 4 3 8 8 6 4 7 9 

Monthly Average 13 16 28 30 30 30 27 26 30 30 30 30 



6 Members, 100m' 
Roof Area, 

1551 pcd, 1/2 
demand fulfilled, 

5m 3 Tank 

No of successive days 6 Members, 100m' 
Roof Area, 

1551 pcd, 1/2 
demand fulfilled, 

5m 3 Tank 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec 

1992 2 2 0 10 31 25 30 14 18 26 30 19 

1993 0 3 17 18 31 21 8 7 16 31 30 31 

1994 23 21 16 19 31 20 19 13 30 31 30 12 

1995 15 3 3 30 31 30 25 20 21 30 25 3 

1996 16 16 0 29 21 22 28 14 30 29 22 27 

1997 0 13 4 16 31 22 31 14 24 31 30 28 

1998 10 0 5 17 30 26 30 27 2 7 23 25 29 

1999 23 21 15 28 30 21 17 2 9 22 31 30 25 

2000 19 25 20 26 23 23 11 26 28 24 10 9 

2001 29 23 15 27 28 25 14 1 12 27 25 17 

Mean 14 13 10 22 29 24 21 17 23 28 26 20 
Standed Deviation 10 10 8 7 4 3 9 9 6 3 6 10 

Monthly Average 13 16 28 30 30 30 27 26 30 30 30 30 
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A n n e x I V - This p resen ts the compar i son o f the successful days based on mean value 

o f da i ly rainfall for the per iod o f 1992 - 2001 Vs . average m o n t h l y rainfall for the 

different sizes o f s torages and roo f area harvested in C o l o m b o metropol i tan area. It 

fol lows b y a computa t ion o f percentage o f saving per year in water bill in pract ic ing 

ra inwater harvest ing using dai ly rainfall da ta and average mon th ly rainfall data . 
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6 M e m b e r s , 5 0 m 2 Roof Area , 155 lpcd, 1/2 d e m a n d fulf i l led 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec Tota l 
R s . 

% 

No of Successful days based on average monthly 
rainfall 

6 8 14 27 30 20 1 3 13 27 30 30 19 

Quantity Saved (m3) 3 4 7 13 14 9 .6 6 13 14 14 9 
Monthly Consumption without RW Harvesting^m3) 27.90 27.90 27.90 27.90 27.90 27.90 27.90 27.90 27.90 27.90 27.90 27.90 
Monthly Consumption with RW Harvestina (m 3) 25 24 21 15 14 19 22 22 15 14 14 19 
Monthly Bill without RW Harvesting (Rs.) 366.80 366.80 366.80 366.80 366.80 366.80 366.80 366.80 366.80 366.80 366.80 366.80 4402 0% 
Monthly Bill with RW Harvesting (Rs.) 229 191 135 77 72 98 145 145 77 72 72 101 
Amount Saved (Rs.) 138 176 232 290 294 268 222 222 290 294 294 265 2986 68% 

0 . 5 m ' T a n k 
No of Successful days based on daily rainfall 3 3 2 7 10 8 6 5 9 11 9 6 
Quantity Saved (m3) 1 1 1 3 5 4 3 2 4 5 4 3 
Monthly Consumption with RW Harvesting (m3) 27 27 27 25 23 24 25 26 24 23 24 25 
Monthly Bill with RW harvesting (Rs.) 298 298 321 200 173 191 229 252 182 163 182 229 
Amount Saved (Rs.) 69 69 46 166 194 176 138 115 185 204 185 138 1685 3 8 % 

L O n V T a n k 
No of Successful days based on daily rainfall S 4 3 11 15 11 9 7 13 17 13 8 
Quantity Saved (m 3) 2 2 1 5 7 5 4 3 6 8 6 4 
Monthly Consumption with RW Harvesting (m3) 26 26 27 23 21 23 24 25 22 20 22 24 
Monthly Bill with RW harvesting (Rs.) 252 275 298 163 126 163 182 200 145 107 145 191 
Amount Saved (Rs.) 115 92 69 204 241 204 185 166 222 259 222 -: 176 2 1 5 5 4 9 % 

LSm'Tank 
No of Successful days based on daily rainfall 6 5 4 13 18 13 10 8 1 4 19 16 10 
Quantity Saved (m3) 3 2 2 6 8 6 5 4 7 9 7 5 
Monthly Consumption with RW Harvesting (m3) 25 26 26 22 20 22 23 24 21 19 20 23 
Monthly Bill with RW harvesting (Rs.) 229 252 275 145 104 145 173 191 135 101 117 173 
Amount Saved (Rs.) 138 115 92 222 262 222 194 176 232 265 250 194 2 3 6 3 5 4 % 

2.0m3 Tank 
No of Successful days based on daily rainfall 6 6 S 14 19 14 11 8 15 20 17 11 
Quantity Saved (m3) 3 3 2 7 9 7 .5 4 7 9 8 5 
Monthly Consumption with RW Harvesting (m3) 25 25 26 21 19 21 23 24 21 19 20 23 
Monthly Bill with RW harvesting (Rs.) 229 229 252 135 101 135 163 191 126 98 107 163 
Amount Saved (Rs.) 138 138 115 232 265 232 204 176 241 268 259 204 2 4 7 1 5 6 % 
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3.0mJ Tank 
No of Successful days based on dally rainfall 7 7 5 1 6 2 1 1 6 1 2 8 1 6 2 2 2 0 1 3 

Quantity Saved (m 3) 3 3 2 7 10 7 6 4 7 10 9 6 
Monthly Consumption with RW Harvesting (m3) 25 25 26 20 18 20 22 24 20 18 19 22 
Monthly Bill with RW harvesting (Rs.) 200 200 252 117 95 117 154 191 117 92 98 145 
Amount Saved (Rs.) 166 166 115 250 271 250 213 176 250 274 268 222 2 6 2 3 6 0 % 

4.0m3 Tank 

6 1 % 

No of Successful days based on daily rainfall 8 7 5 1 7 2 3 1 7 1 2 9 1 7 2 4 2 1 1 4 

6 1 % 

Quantity Saved (m 3 ) 4 3 2 6 11 8 6 4 8 11 10 7 

6 1 % 

Monthly Consumption with RW Harvesting (m3) 24 25 26 20 17 20 22 24 20 17 18 21 

6 1 % 

Monthly Bill with RW harvesting (Rs ) 191 200 252 107 89 107 154 182 107 86 95 135 
6 1 % Amount Saved (Rs.) 176 166 V 115 259 277 259 213 185 259 280 271 232 2 6 9 4 6 1 % 

5.0mJTank 
No of Successful days based on daily rainfall 8 7 5 1 7 2 3 1 8 1 2 9 1 7 2 5 2 3 1 4 

Quantity Saved (nr1' 4 3 2 8 11 8 6 4 8 12 11 7 
Monthly Consumption with RW Harvesting (m3) 24 25 26 20 17 20 22 24 20 16 17 21 
Monthly Bill with RW harvesting (Rs.) 191 200 252 107 89 104 154 182 107 83 89 135 
Amount Saved (Rs.) 176 166 115 259 277 262 213 185 259 284 277 232 2 7 0 6 6 1 % 
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6 Members, 7 0 m 2 Roof Area, 155lpcd, 1/2 demand fulfilled 
Jan Feb Mar April May June July Aug Sep Oct Nov Dec Total 

Rs. 
% 

No of Successful days based on average monthly 
rainfall 

9 11 20 30 30 28 19 18 30 30 30 27 

Quantity Saved (m3) 4 5 9 14 14 13 9 8 14 14 14 13 
Monthly Consumption without RW Harvesting (m3) 27.90 27.90 27.90 27.90 27.90 27.90 27.90 27.90 27.90 27.90 27.90 27.90 
Monthly Consumption with RW Harvesting 24 23 19 14 14 15 19 20 14 14 14 15 
Monthly Bill without RW Harvesting (Rs.) 366.80 366.80 366.80 366.80 366.80 366.80 366.80 366.80 366.80 366.80 366.80 366.80 4402 0 % 
Monthly Bill with RW Harvesting (Rs.) 182 163 98 72 72 75 101 104 72 72 72 77 
Amount Saved (Rs.) 185 204 268 294 294 292 265 262 294 294 294 290 3239 7 4 % 

0.5mJ Tank 
No of Successful days for daily rainfall 3 3 2 8 12 9 6 6 11 13 10 6 
Quantity Saved (m3) 1 1 1 4 6 4 3 3 5 6 5 3 
Monthly Consumption with RW Harvesting (m3) 27 27 27 24 22 24 25 25 23 22 23 25 
Monthly Bill with RW harvesting (Rs.) 298 298 321 191 154 182 229 229 163 145 173 229 
Amount Saved (Rs.) 69 69 46 176 213 185 138 138 204 222 194 138 1792 4 1 % 

1.0m3 Tank 
No of Successful days S 5 3 12 16 12 10 8 14 18 16 9 
Quantity Saved (m3) 2 2 1 8 7 6 5 4 7 8 7 4 
Monthly Consumption with RW Harvesting (m3) 26 26 27 22 20 22 23 24 21 20 21 24 
Monthly Bill with RW harvesting (Rs.) 252 252 298 154 117 154 173 191 135 104 126 182 
Amount Saved (Rs.) 115 115 69 213 250 213 194 176 232 262 241 185 2265 5 1 % 

1.5m3 Tank 
No of Successful days 6 6 5 14 19 15 12 9 16 21 18 11 
Quantity Saved (m3) 3 3 2 7 9 7 6 4 7 10 8 5 
Monthly Consumption with RW Harvesting (m3) 25 25 26 21 19 21 22 24 20 18 20 23 
Monthly Bill with RW harvesting (Rs.) 229 229 252 135 101 126 154 182 117 95 104 163 
Amount Saved (Rs.) 138 138 115 232 265 241 213 185 250 271 262 204 2614 6 7 % 

2.0m3 Tank 
No of Successful days 7 7 6 16 21 16 14 10 17 22 20 13 
Quantity Saved (m3) 3 3 3 7 10 7 7 5 8 10 9 6 
Monthly Consumption with RW Harvesting (m3) 25 25 25 20 18 20 21 23 20 18 19 22 
Monthly Bill with RW harvesting (Rs.) 200 200 229 117 95 117 135 173 107 92 98 145 
Amount Saved (Rs.) 166 166 138 250 271 250 232 194 259 274 268 222 2693 6 1 % 
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3.0m3 Tank 
No of Successful days 9 9 7 18 24 18 15 11 19 24 22 14 
Quantity Saved (m3) 4 4 3 8 11 8 7 5 9 11 10 7 
Monthly Consumption with RW Harvesting (m3) 24 24 25 20 17 20 21 23 19 17 18 21 
Monthly Bill with RW harvesting (Rs.) 162 182 200 104 86 104 126 163 101 86 92 135 
Amount Saved (Rs.) 185 185 166 262 280 262 241 204 265 280 274 232 2838 6 4 % 

4.0mJ Tank 
No of Successful days 10 9 7 19 26 20 17 12 20 25 24 16 
Quantity Saved (m3) 5 4 3 9 12 9 8 6 9 12 11 7 
Monthly Consumption with RW Harvesting (m3) 23 24 25 19 16 19 20 22 19 16 17 20 
Monthly Bill with RW harvesting (Rs.) 173 182 200 101 80 98 107 154 98 83 86 117 
Amount Saved (Rs.) 194 185 166 265 287 268 259 213 268 284 280 250 2921 6 6 % 

5.0m3 Tank 
No of Successful days 11 10 7 19 27 21 17 12 20 27 24 18 
Quantity Saved (m3) 5 5 3 9 13 10 8 6 9 13 11 8 
Monthly Consumption with RW Harvesting (m3) 23 23 25 19 15 18 20 22 19 15 17 20 
Monthly Bill with RW harvesting (Rs.) 163 173 200 101 77 95 107 154 98 77 86 104 
Amount Saved (Rs.) 204 194 166 265 290 271 259 213 268 290 280 262 2964 6 7 % 
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6 Members, 100m 2 Roof Area, 155lpcd, 1/2 demand fulfilled 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec Total 
Rs. 

% 

No of Successful days based on average monthly 
rainfall 

13 16 28 30 30 30 27 26 30 30 30 30 No of Successful days based on average monthly 
rainfall 
Quantity Saved (m3) 6 7 13 14 14 14 13 12 14 14 14 14 
Monthly Consumption withou RW Harvesting (m3) 27.90 27.90 27.90 27.90 27.90 27.90 27.90 27.90 27.90 27.90 27.90 27.90 
Monthly Consumption with RW Harvesting (m 3)^ 22 20 15 14 14 14 15 16 14 14 14 14 
Monthly Bill without RW Harvesting (Rs.) 366.80 366.80 366.80 366.80 366.80 366.80 366.80 366.80 366.80 366.80 366.80 366.80 4402 0% 
Monthly Bill with RW Harvesting (Rs.) 145 117 75 72 72 72 77 80 72 72 72 72 
Amount Saved (Rs.) 222 250 292 294 294 294 290 287 294 294 294 294 3401 7 7 % 

0.5m9 Tank 
No of Successful days 3 3 3 9 13 10 8 7 12 15 11 6 
Quantity Saved (m3) 1 1 1 4 6 5 4 3 6 7 5 3 
Monthly Consumption with RW Harvesting (m3) 27 27 27 24 22 23 24 25 22 21 23 25 
Monthly Bill with RW harvesting (Rs.) 298 298 298 182 145 173 191 200 154 126 163 229 
Amount Saved (Rs.) 69 69 69 185 222 194 176 166 213 241 204 138 1946 4 4 % 

1.0m3 Tank 
No of Successful days 5 6 6 13 18 14 11 9 16 19 17 10 
Quantity Saved (m3) 2 3 2 6 8 7 5 4 7 9 8 5 
Monthly Consumption with RW Harvesting (m3) 26 25 26 22 20 21 23 24 20 19 20 23 
Monthly Bill with RW harvesting (Rs.) 252 229 252 145 104 135 163 182 117 101 107 173 
Amount Saved (Rs.) 115 138 115 222 262 232 204 185 250 265 259 194 2442 55% 

1.5mJTank 
No of Successful days 7 7 6 16 21 16 14 11 18 22 20 12 
Quantity Saved (m 3 1 3 3 3 7 10 7 7 5 8 10 9 6 
Monthly Consumption with RW Harvesting (m3) 25 25 25 20 18 20 21 23 20 18 19 22 
Monthly Bill with RW harvesting (Rs.) 200 200 229 117 95 117 135 163 104 92 98 154 
Amount Saved (Rs.) 166 166 138 250 271 250 232 204 262 274 268 213 2696 6 1 % 

2.0m3 Tank 
No of Successful days 8 8 7 18 23 18 16 13 19 23 22 14 
Quantity Saved (m 3 > 4 3 3 8 11 8 7 6 9 11 10 7 
Monthly Consumption with RW Harvesting (m3) 24 24 25 20 17 20 20 22 19 17 18 21 
Monthly Bill with RW harvesting (Rs.) 194 196 200 104 89 104 117 145 101 89 92 135 
Amount Saved (Rs.) 173 171 166 262 277 262 250 222 265 277 274 232 2834 64% 
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3.0m3 Tank 
No of Successful days 10 10 8 20 25 20 18 14 21 26 24 16 
Quantity Saved (m3) 5 5 4 9 12 9 8 7 10 12 11 7 
Monthly Consumption with RW Harvesting (m3) 23 23 24 19 16 19 20 21 18 16 17 20 
Monthly Bill with RW harvesting (Rs.) 173 173 191 98 83 98 104 135 95 80 86 117 
Amount Saved (Rs.) 194 194 176 268 284 266 262 232 271 287 280 250 2967 6 7 % 

4.0m 3 Tank 
No of Successful days 12 12 9 22 27 22 20 15 22 27 25 18 
Quantity Saved (m3) 6 6 4 10 13 10 9 7 10 13 12 8 
Monthly Consumption with RW Harvesting (m3) 22 22 24 18 15 18 19 21 18 15 16 20 
Monthly Bill with RW harvesting (Rs.) 154 154 182 92 77 92 98 126 92 77 83 104 
Amount Saved (Rs.) 213 213 185 274 290 274 268 241 274 290 284 262 3068 7 0 % 

5.0m3 Tank 
No of Successful days 14 13 10 22 29 24 21 17 23 28 26 20 
Quantity Saved (m3) 7 6 5 10 13 11 10 8 11 13 12 9 
Monthly Consumption with RW Harvesting (m3) 21 22 23 18 14 17 18 20 17 15 16 19 
Monthly Bill with RW harvesting (Rs.) 135 145 173 92 74 86 95 107 89 75 80 98 
Amount Saved (Rs.) 232 222 194 274 293 280 271 259 277 292 287 268 3151 7 2 % 
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A n n e x V - This presents the paper o f "Ra inwate r harvest ing in the context o f 

chang ing social and economica l t rends in C o l o m b o metropol i tan area, Sri L a n k a " 

published b y Adhihe t ty A. , Civil Engineer , Nat ional Water Supply & Drainage Board , 

Sri Lanka and Wickramasur iya S.S., Depar tment o f Civil Engineer ing , Univers i ty o f 

Mora tuwa , Sri Lanka in the proceeding o f the XI international conference on 

Rainwater ca tchment Sys tems organized by International Ra inwater Ca tchmen t 

Sys tems Assoc ia t ions and w a s held in Mexico from Augus t 25 -29 , 2 0 0 3 . 



R A I N W A T E R H A R V E W S T I N G IN T H E C O N T E X T O F C H A N G I N G S O C I A L A N D 
E C O N O M I C A L T R E N D S IN C O L O M B O M E T R O P O L I T A N A R E A , S R I L A N K A 

Anusha Adhihet ty , C i v i l Engineer, Nat ional Water Supply & Drainage Board, Sri Lanka 
e m a i l : adh ihe t ty lO@hotmai l .com 
Dr. S.S. Wickramasur iya , Department o f C i v i l Engineer ing, Univers i ty o f Mora tuwa, Sri 
Lanka 

e m a i l ; sun i lw@civ i l .mr t .ac . lk 

A b s t r a c t 

The paper demonstrates how rainwater harvesting can satisfactori ly reduce the social and 

economic impact on the populat ion, result ing f r om development and increasing water 

ta r i f f w i t h i n the Co lombo metropol i tan area o f Sri Lanka. 

The v is ion o f the government o f Sri Lanka is to st imulate substantial g row th , by the 

development o f the Co lombo metropol i tan area, wh ich w i l l be a hub o f economic and 

development act ivi t ies in the 2 1 s t century. This w i l l result in a major increase in the 

demand for suitable water, wh ich is presently met by surface water resources. The 

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

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

Thus people w i l l have to depend on pipe borne water for their domestic needs. However 

due to increasing water tar i f f , many have found d i f f i cu l ty in pay ing their water bi l ls . 

Non-payment o f water bi l ls result in disconnect 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 ical 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 urgently. 

The use o f rainwater as a supplement to pipe borne water to fu l f i l l the non-potable water 

demand, w i l l be an attractive alternative for the water problem in Co lombo metropol i tan 

area. Develop ing rainfal l f requency curves based on past rainfal l data is a valuable too l 

for decision makers to make a rapid pre l iminary assessment about the l i ke l ihood o f 

success o f a rainwater harvesting project. The methodology requires dai ly demand, area 

harvested and storage capacity as parameters 
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The cost effectiveness o f using rainwater harvesting as a supplementary source to pipe 

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

demonstrated by a cost analysis. 

Introduction - Problems of Urbanization and Groundwater 

Rainwater systems are one o f the oldest systems used in the wo r l d to f u l f i l l the water 

needs o f the people. (Fu j imura 1982; Smi th 1984) I n many isolated areas and islands it 

is the major source o f water supply. There are other areas where ra inwater is used as a 

supplementary source. 

The paper demonstrates h o w ef fect ively rainwater can be used as a supplement to pipe 

borne water to f u l f i l l non-potable water demand w i t h the changing social and economic 

trends in the Co lombo Met ropo l i tan area, Sr i Lanka. I n the analysis, graphica l 

representation is used to make a rapid pre l im inary assessment for selecting an economica l 

size o f the storage tank for ind iv idua l houses. The co l lec t ing system is considered as the 

avai lable r o o f area o f the household concerned. 

The Co lombo metropol i tan area 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 in the popula t ion w i t h i n the area and 

also change the land use pattern s igni f icant ly . I n addi t ion, the demand for services such 

as water, e lectr ic i ty, te lecommunicat ion, health, and educat ion etc. w i l l cont inue to 

increase substantial ly. The water supply to the Co lombo metropol i tan area is presently 

met by surface water resources, w h i c h are ut i l ized almost to capacity. 

Populat ion and land use pattern has a direct impact on the qual i ty o f l i fe w i t h i n the c i ty . 

The Co lombo c i ty w o u l d have an estimated popula t ion o f 2.5 m i l l i o n by 2010 ( U D A 

1998). Acco rd ing to F ig . 1 , the populat ion density in the area cou ld be expected to be 

doubled o r more every 50 years. Between 1921 and 1971 the popu la t ion densi ty 

increased from 73 persons per hectare to 146 persons per hectare respectively. A l t h o u g h 

there was a sl ight decrease in the rate o f popu la t ion g row th dur ing the per iod 1971 — 
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1981 , it started increasing at a higher rate once again. Therefore by year 2010, populat ion 

density is expected to be 195 persons per hectare or more. 

Acco rd ing to Table 1, the urban bui l t up area alone has increased by almost 5 0 % dur ing 

the 15-year per iod 1981 - 1996. T o w n planners have ident i f ied that there is a massive 

decrease i n the extent o f land under perennial crops and paddy cu l t i va t ion , due to the 

increase in urban bu i l t up area. 

The h i gh popula t ion density combined w i t h increasing urban bui l t up area and homestead 

due to development act iv i t ies in the area, has resulted in land being covered w i t h 

roof tops, roads and park ing lots. Therefore attempts to develop ground water, as a 

rel iable source to meet the g row ing demand for water w i l l encounter serious problems, 

due to a lack o f land to d ig wel ls and the r isk o f g round water po l lu t ion . 

Pipe borne Water and Increasing Water Tariff 

Due to the scenario jus t ment ioned, people have no other alternative but to depend o n 

pipe borne water for their domestic needs due to the problems o f developing ground 

water resources i n the area. 

The pr ice o f pipe borne water increases f requent ly due to h igh capital and operat ional 

costs and therefore is becoming more burdensome to the consumer. Accord ing to an 

economic analysis o f the Nat iona l Water Supply & Drainage Board ( N W S & D B ) , the cost 

o f a uni t o f water (ie. 1 m 3 ) was Rs. 20.20 in year 2001 and Rs.22.69 in year 2002. 

( T a r i f f structure, N W S & D B ) However the N W S & D B subsidizes the cost o f domest ic 

water up to certain l imi ts . I n year 2001 the subsidy was up to 25 m 3 for a household and 

in year 2002 it was reduced to 20 m 3 fo r a household. There are no subsidies fo r the non-

domestic tar i f f . B o t h domestic and non-domest ic prices o f water have increased w i t h 

t ime. (Table 2 & Table 3) Domestic water t a r i f f has cont inued to increase dur ing the last 

twenty-one years per iod 1981 - 2002. There has been a drastic increase in water ta r i f f 

from year 2001 to 2002 for the usage blocks between 21 - 2 5 m 3 , 26 - 30 m 3 and 31 - 40 

m 3 va ry ing from 5 0 % to almost 100%. 
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Accord ing to Table - 4 it is clear that the N W S & D B ta r i f f structure shows an enormous 

pr ice di f ference for the usage blocks o f 15 - 20 m 3 to 21 - 25 m 3 exceeding 2 0 0 % f r o m 

year 1984 onwards. 

I n add i t ion to the prices in the water tar i f f , N W S & D B applies value added tax for 

households whose consumpt ion is more than 25 m 3 per month . I f the consumpt ion is 

more than 25 m 3 a tax applies f r o m the f i rst uni t o f consumpt ion. 

I t is not surprising that due to increasing water t a r i f f many have found d i f f icu l t ies i n 

pay ing their water b i l ls . Non-payment o f water b i l l s results i n disconnect ion o f water 

supply. Accord ing to Table - 5 in the year 2001 the number o f disconnections var ied 

between 5 % - 10% o f the total number o f connections. The percentage number o f 

disconnect ions has rap id ly increased and more than doubled in four out o f five A rea 

Engineers ' d iv is ions over the three-year per iod 1998 - 2001 . 

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

need and people experience much hardship w i thou t an adequate quant i ty o f water. 

Analysis of Water Demand 

The demand for water has cont inued to escalate rapid ly due to development o f the 

Co lombo metropol i tan area. The average domestic water demand per capita per day 

( lcpd) varies between 135 liters - 169 l i ters i n the Co lombo metropol i tan area. ( U D A 

1998) 

The demand for pipe borne water has increased enormously by 7 0 % dur ing the per iod 

1998 - 2002 as indicated by the number o f connections. (Table 6) Acco rd ing to the 

concept paper publ ished in July 2002 by the Planning Un i t o f the N W S & D B , on ly 8 0 % 

o f the projected water demand w i t h i n the Co lombo metropol i tan area can be fu l f i l l ed i n 

2020 - 2025 even w i t h m a x i m u m water extract ion from the exis t ing water supply 

systems. Therefore, it is v i ta l to seek appropriate solutions urgent ly to meet the 

impend ing water shortage. 
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Domestic water demand includes; 
• D r i n k i n g 
• Cook ing 
• Personal Hygiene 
• To i le t F lushing 
• Laundry 
• Washing o f utensils 

Add i t i ona l domestic water uses may inc lude; 
• Water ing gardens (trees, f lowers, vegetables, etc.) 
• Water for animals 
• Recreational uses 
• Washing o f vehicles 

Between ha l f to t w o thirds o f the domestic water demand per person cou ld be considered 

as potable water demand, w h i c h is needed for d r ink ing , cook ing and personal hygiene. 

Therefore, consider ing the potable demand as 110 lpcd, the mon th ly potable water 

consumpt ion for a s ix-member household w o u l d be almost 20 m 3 . Th is c lear ly shows that 

the N W S & D B ta r i f f structure, w h i c h includes a subsidy, has been formula ted in a manner 

so that the potable water demand cou ld be met at an affordable pr ice. 

Rainwater Harvesting 

Use o f ra inwater as a supplement to pipe borne water to f u l f i l the non-potable water 

demand w i l l be an attractive alternative to al leviate the water p rob lem i n the Co lombo 

metropol i tan area. 

I n a rainwater harvesting system, the ma in components are the catchment, del ivery 

system and storage arrangement. The storage tank is usual ly the most expensive 

component i n the system. Hence the success o f a rainwater system w i l l depend to a large 

extent on determin ing the appropriate size o f the storage tank according to the ra in fa l l 

pat tern, dai ly demand and catchment area avai lable. I n this analysis, the catchment and 

del ivery system correspond to the r o o f area avai lable and r o o f gutter system respectively. 
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Co lombo metropol i tan area belongs to the wet zone o f Sr i Lanka and receives an average 

annual ra in fa l l o f 2000mm. Rain fa l l in the area is p r imar i l y b i -monsoonal but also fa i r ly 

u n i f o r m dur ing several months o f the year. Acco rd ing to F ig 2 , January and February are 

re lat ively d ry months. The months o f M a y , October and November receive more than 

3 0 0 m m o f average month ly ra in fa l l . A l l the other months get an average month ly ra in fa l l 

o f more than 100mm. A frequency analysis o f da i ly ra in fa l l data shows that 2 5 % o f the 

t ime there is a ra in fa l l o f 5 m m or more and 15% o f the t ime there is a ra in fa l l o f 10mm or 

more. The numbers o f wet days are 4 5 % where a wet day is def ined as a day w i t h a 

ra in fa l l greater than or equal to 0.1 m m . (Fig3 & 4 ) . 

The Lanka Rainwater Harvest ing Forum, Sr i Lanka has been engaged in check ing the 

qual i ty o f ra inwater in Co lombo metropol i tan area and the results are due to be publ ished 

in the future. M a n y studies have revealed that bacter io logical contaminat ion o f ra inwater 

can be prevented by the proper construct ion and maintenance o f r o o f catchments and 

storage tanks. This w i l l result in the avai lab i l i ty o f good qual i ty water. 

The f o l l o w i n g analysis i l lustrates the methodology o f determin ing the economic size o f 

the storage tank according to the ra in fa l l frequency, avai lable r o o f area and da i ly demand. 

Th is is fo l l owed by the computat ion o f cost saving due to rainwater harvest ing. 

The curves o f ra in fa l l frequency are based o n the ten-year per iod (1992 - 2001) o f da i ly 
ra in fa l l data. ( Fig 3 & 4) 
The R o o f area - Storage graph is obtained using the f o l l o w i n g equat ion. S = R A C r 

S - Ava i lab le supply in m 3 

R - Da i l y Ra in fa l l ( m m ) 
C r - R u n o f f coef f ic ient 
A - Catchment area in m 
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corrugated asbestos o r t i le r o o f 
0.85 (Johan Gould, Erick Peterson - 1979) 
100 m 2 

152 litres 
1/3 o f Tota l demand 
3 m 3 (3000 l i tres) 

E X A M P L E 
Assumpt ions 
Number in the f am i l y 
Catchment type 
R u n o f f coef f ic ient 
Ava i lab le area to be harvested 
Da i l y demand per capita per day 
Demand fu l f i l l ed by rainwater harvesting 
Size o f storage tank 

Let 
Pi - Depth o f dai ly ra in fa l l in m m (F ig . 4 ) 

f i - Frequency o f ra in fa l l Pj (number o f days) in the per iod o f record (F ig . 4 ) 

Pi - Propor t ion o f ef fect ive number o f days o f ra in fa l l depending o n t ime interval dj (F ig . 
7) 

dj - N o o f days o f supply per ef fect ive day. ( i .e. t ime interval) 

N i - N o . o f days o f supply. 

N - Tota l number o f days o f supply. 

N i = X( f j * p i * d j ) , N = 2 N j ( i = number o f class intervals) 

The f o l l o w i n g method enables one to make a qu ick approximate estimate o f the number 

o f days the non-potable demand can be met through rainwater harvest ing. I t considers the 

storage cond i t ion o f the tank and the corresponding number o f ef fect ive days o f ra in fa l l . 

The computat ion makes use o f Figs 3,4,5,6 & 7. 

Tank Condition Full V* Full - Full ' / 2 F u l l - 3 / 4 74 F u l l - V i Full Daily 
(100%) (75%-100%) Full (50% -

75%) 
(25% - 50%) demand 

Pi in m m > 3 5 26.5 - 35 1 7 . 5 - 2 6 . 5 9 - 1 7 . 5 9 - 3 
f i (days) 16 11 17 22 33 
Pi (propor t ion) 0.6 0.59 0.56 0.74 1 
d j (days) 10 7.5 5 2.5 1 
N j (days) 90 49 48 41 33 

Total no. days non-potable demand can be met through rainwater harvesting = 

261 (72%) 
The above pre l im inary method o f analysis does not consider the over lapping effect o f wet 
spells. Further ref inements are being incorporated in order to account for th is effect. 
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Cost Analysis: 

M o n t h l y consumpt ion = 6x 152x 30/1000 = 28 m 3 

Potable water demand 

(2/3 o f total demand) = 2 8 x 2 / 3 = 18 m 3 

N o n potable water demand 
(1/3 total demand) = 2 8 / 3 = 10 m 3 

Cost for potable water 
consumpt ion according to 
2002 ta r i f f (Table 2 ) = 1 0 x 6 . 2 5 + 5 x 2 . 5 0 + 3 x 6 . 5 0 = R s . 94.50 
Cost for non potable water 
consumpt ion according to 
2002 ta r i f f (Table 2 ) = 2 x 6 . 5 0 + 5 x 2 0 + 3 x 4 5 . 0 0 = R s . 248.00 

Va lue added tax ( 10%) = Rs. 34.25 
To ta l = R s . 376.75 

M o n t h l y saving o f water b i l l = 7 2 % x 248.00 = R s . 179.0 
% saved = 4 8 % 

F r o m the analysis it is clear that using rainwater as a supplement to the pipe borne water 

to f u l f i l non-potable water demand w i l l y ie ld substantial savings on the water b i l ls . 

Select ing the economical size o f the storage tank for the avai lable r o o f area and da i l y 

demand can max imize savings. 

Successful Rainwater Harvesting Project in Colombo Metropolitan Area. 

Millennium Information Technology Centre 

One o f the foremost development act iv i t ies in the Co lombo metropol i tan area was the 

In fo rmat ion Technology V i l l age at Malabe. As a result, the M i l l e n n i u m In fo rmat ion 

Techno logy Centre was started as a j o i n t venture between local and fore ign investors. 

The miss ion o f the M i l l e n n i u m In fo rmat ion Techno logy Centre is to produce software 

systems for the local and fore ign market. 

The Center is located in a land o f 6.5 ha. extent. There are 270-300 employees w o r k i n g 

and their normal w o r k i n g hours are from 9.00 am to 6.00 pm. 
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The water supply requirement o f the organizat ion is fu l f i l l ed by t w o ma in sources. 
1. Potable demand met by N W S & D B pipe borne water supply system. 

2. Non-potab le demand for landscaping, recreation and to i let flushing is met by 
rainwater harvesting using the r o o f and ground catchments. 

The to ta l r o o f area harvested is about 4000 m 2 . Harvested water from r o o f catchments 

col lects in three large ponds o f sizes 1008m , 340m and 280m . Each pond is 

constructed adjacent to the respective bu i ld ing . The water col lected in these ponds is used 

for to i let flushing and recreational uses. Excess f l ows from these ponds, surface r u n o f f 

and ou t f l ow from septic tanks flow into another pond, w h i c h is used for landscaping. The 

o u t - f l o w from septic tanks is subjected to a cleaning processes by natural filtering and 

aerat ion before co l lect ing i n the pond. The excess water from a l l ponds gets col lected i n 

another large pond o f vo lume 2 2 5 0 m 3 and released out i n an env i ronmenta l ly friendly 

manner. 

I t is reported that as a result o f ra inwater harvest ing, the M i l l e n n i u m In fo rma t ion 

Techno logy Centre reaps a 4 0 % reduct ion in its water b i l l . 

Conclusions 

The rap id ly increasing demand for water in the Co lombo metropol i tan area results i n 

considerable social and economic problems for the popula t ion i n the area. This paper 

shows that the use o f ra inwater as a supplement to the pipe borne water, to f u l f i l l the non-

potable demand w i l l be an attract ive solut ion that deserves serious considerat ion. The 

popula t ion w i t h i n the Co lombo metropol i tan area w i l l be able to reduce their water b i l l s 

considerably by using ra inwater harvest ing. Furthermore, at the nat ional level it w o u l d 

enable an addi t ional popu la t ion to use pipe borne water to f u l f i l their potable demand. 

The use o f a longer per iod o f dai ly ra in fa l l data w o u l d y ie ld more real ist ic estimates o f 

the degree o f success o f a potent ia l rainwater-harvest ing project 
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Table - 1 
General Land use pattern of the Colombo Metropolitan 

Region 

Land use Percentage share of the total 
Category 1981 1996 

1. Urban Built Up 12.2 17.6 
2. Homestead 21.2 22.0 
3. Trees & Other 

Perennial Crops 
- T e a 0.3 0.3 
- Rubber 29.6 25.8 
- Coconut 7.9 6.3 
- Others 3.4 2.7 

4. Cropland 
- Paddys 15.2 12.7 
- Others 1.2 3.3 

5. Natural Forest 
- Dense 1.9 0.9 
- Open 0.3 1.9 
- Plantation 0.3 

6. Shrub & Grass 1.8 1.6 
Wetland 1.6 1.3 
8. Water 3.3 3.3 
9. Barren Land 0.01 

Total 100 100 

Source - District land use maps 1:100000, Survey Department 

Computation based on reconnaissance survey and assumptions, UDA -1996 
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Table - 2 

Water Tar i f f - National Water Supply & Drainage Board - Rs. / Unit (m 3 ) 

Domestic 

Water Consumption (m 3 ) 81/83 

1984 1990 1991 1991 1992 1993 1994 1997 1997 1998 1999 2001 2002 

Water Consumption (m 3 ) 81/83 

Jan Apr Jan Aug Jan Jan Jan Jan Oct M a r Aug Jan Jan 

0-10 (including service 
charges) 0.20 0.20 0.00 1.50 1.10 1.15 1.35 1.35 2.10 2.50 3.00 3.50 5.00 6.25 

11-20 
11-15 0.75 1.00 1.00 1.50 1.00 1.10 1.20 1.30 1.50 1.80 2.50 2.75 

2.00 2.50 
11-20 

16-20 
0.75 1.00 1.00 1.50 1.00 1.10 1.20 1.30 1.50 1.80 2.50 2.75 

5.00 6.50 

21-25 1.00 3.00 3.00 4.50 3.50 4.00 4.50 4.80 5.0Q 6.00 7.50 9.50 13.00 20.00 

26-30 1.00 3.00 3.00 4.50 3.50 4.00 4.50 4.80 9.60 12.00 15.00 18.00 24.00 45.00 

31-40 1.75 5.50 5.50 8.00 7.00 7.50 8.50 9.40 12.50 15.00 18.00 20.00 30.00 45.00 

41-50 1.75 5.50 5.50 8.00 7.00 7.50 8.50 12.00 18.00 20.00 20.00 25.00 40.00 45.00 

Over 50 1.75 5.50 11.00 19.50 19.50 20.00 25.00 25.00 32.00 35.00 35.00 38.00 45.00 45.00 

Source - NWS&DB 
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Table - 3 
Water Tariff - National Water Supply & Drainage Board - Rs. / Unit (m*) 

Non Domestic 

Water Consumption (m 3) 81/83 1984 1990 1991 1991 1992 1993 1994 1997 1997 1998 1999 2001 2002 Water Consumption (m 3) 81/83 Jan Apr Jan Aug Jan Jan Jan Jan Oct Mar Aug Jan Jan 
Govt. Institutions and 
Commercial 

2.75 5.50 11.00 19.50 19.50 20.00 21.00 22.00 25.00 25.00 27.50 30.00 35.00 42.00 

Tourist Hotels 9.00 9.00 16.50 25.00 25.00 27.00 27.00 27.00 27.00 27.00 30.00 30.00 35.00 42.00 
Industries 5.50 9.00 16.50 25.00 25.00 25.00 25.00 25.00 25.00 25.00 27.50 30.oq 35.00 42.00 
Shipping 9.00 15.00 50.00 75.00 75.00 80.00 80.00 80.00 80.00 100.00 110.00 i2o.oq 125.00 140.00 

Source - NWS&DB 
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Table-4 

Tariff Increase - According to the Water Consumption 

Domestic 

Water 
Consumption (m3) 81/83 1984 1990 1991 1991 1992 1993 1994 1997 1997 1998 1999 2001 2002 Water 
Consumption (m3) 81/83 Jan Apr Jan Aug Jan Jan Jan Jan Oct Mar Aug Jan Jan 
15 -20 
Rs/Unit (1m3) 0.75 1.00 1.00 1.50 1.00 1.10 1.20 1.30 1.50 1.80 2.50 2.75 5.00 6.50 
% of tariff increase 
between 20 m 3 to 
21 m 3 of water 
consumption 

33 200 200 200 250 290 275 269 230 230 200 245 160 208 

21 -25 
Rs/Unit (1m3) 1.00 3.00 3.00 4 .50 3.50 4 .00 4 .50 4.80 5.00 6.00 7.50 9.50 13.00 20 .00 
% of tariff increase 
between 21 m 3 to 
25 m 3 of water 
consumption 

0 0 0 0 0 0 0 0 92 100 100 8 7 84 125 

26 -30 
Rs/Unit (1m3) 
% of tariff increase 
between 26 m 3 to 
31 m 3 of water 
consumption 

1.00 3.00 3.00 4 .50 3.50 4 .00 4 .50 4.80 9.60 12.00 15.00 18.00 24 .00 45 .00 
26 -30 
Rs/Unit (1m3) 
% of tariff increase 
between 26 m 3 to 
31 m 3 of water 
consumption 

75 83 83 78 100 88 8 9 96 30 2 5 2 0 11 25 0 

31 -40 
Rs/Unit (1m3) 1.75 5.50 5.50 8.00 7.00 7.50 8.50 9.40 12.50 15.00 18.00 20 .00 30 .00 45 .00 
Source - NWS&DB 
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T a b l e - 5 

Disconnection due to non payment of water bills 

Area Engineers' 
Divisions 

No. Identified to be Disconnected due to non payment of bills 

Area Engineers' 
Divisions 1998 Total No. of 

connections 

% of 
disconnections 
from the total 
connections 

1999 Total No. of 
connections 

% of 
disconnections 
from the total 
connections 

2000 Total No. of 
connections 

%of 
disconnections 
from the total 
connections 

2001 Total No. of 
connections 

%of 
disconnections 
from the total 
connections 

Colombo North 
( C B I ) 

874 23652 3.7 970 25526 3.8 
-

29921 4 .9 2436 32240 7.6 

Colombo Central 
(CB II) 

4 8 9 18589 2.7 590 21020 2.8 1279 22784 5.6 2231 23489 9.5 

Colombo South 
(CB III) 

7 4 9 21391 3.5 518 25395 2 1160 27842 4.2 2007 29222 6.9 

Dehiwala 8 3 3 28073 3 1503 30752 4.9 1795 34412 5.2 1806 36832 4 .9 

Panadura 121 5 8 9 6 2 104 6 2 8 5 1.7 7 9 6599 1.2 6 4 9 6969 9.3 

Source : NWS&DB - Disconnection Unit 
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Table - 6 

Year No of Connections 
1998 215327 
1999 244926 
2000 278714 
2001 315938 
2002 364878 

S o u r c e : N W S & D B - C O M M E R C I A L S E C T I O N 

« 
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Fig - 1 

Population Density of Colombo City in Colombo metropolitan 
area 
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F i g - 2 

30 Year average rainfall in Colombo 1981-1990 
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F i g - 3 
Probabi l i ty Curve of Rainfa l l F r e q u e n c y - R o o f Area - S torage 

D a i l y R a i n f a l l ( m m ) 
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P r o b a b i l i t y C u r v e o f R a i n f a l l F r e q u e n c y - R o o f A r e a - S t o r a g e 

D a i l y R a i n f a l l ( m m ) 
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F i g - 5 

1/2 of the Daily Consumption in a Household 

1 6 9 I p c d 

1 S 2 l p c d 

1 3 5 I p c d 

No. i n a Household 

F i g - 6 

1/3 of the Daily Consumption in a Household 

7 8 
No, in a Household 

in 
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F i g 7 

Daily Rainfall and Time Interval 

R a i n f a l l 6 0 
m m o r m o r e 
R a i n f a l l 5 0 
m m o r m o r e 
R a i n f a l l 4 0 
m m o r m o r e 
R a i n f a l l 3 0 
m m o r m o r e 
R a i n f a l l 2 5 
m m o r m o r e 
R a i n f a l l 2 0 
m m o r m o r e 
R a i n f a l l 1 5 
m m o r m o r e 
R a i n f a l l 1 0 
m m o r m o r e 
R a i n f a l l 5 m m 
o r m o r e 

10 15 20 25 
Time interval greater than or equal to (days) 

30 
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Table 2.1.1 

Population in different centers of Colombo metropolitan area 

4 

Centre Extent 
(Ha.) 

Population 
1996 

Estimated 
Population 2010 

4 

Colombo 4 ,020 638 ,700 774,500.00 

4 

Kotte 5,990 110,450 161,000.00 

4 

Maharagama - 121,000 176,000.00 

4 

Battaramulla 3,195 122,546 178,500.00 

4 

Piliyandala 3,817 97,225 141,500.00 

4 

Kolonnawa 
2,440 

65 ,000 82,000.00 

4 

Kotikawatta 2,440 60 ,400 76,500.00 

4 

Mulleriyawa 

2,440 

44 ,000 55,500.00 

4 

Biyagame 10,000 200,000 305,000.00 

4 

Homagama 9,450 166,000 254,000.00 

4 

Dehiwala-Mt. Lavinia 2,107 212,470 276,500.00 

4 

Moratuwa 1,990 190,400 265,500.00 

4 

Ekala 309 4 ,290 5,000.00 

4 

Ja-Ela 

7,920 
50,000 65 ,000.00 

4 

Kandana 7,920 44 ,500 56,500.00 

4 

Ragama 

7,920 

47 ,000 59,500.00 

4 

Peliyagoda 
2,220 

29 ,700 36,500.00 

4 

Dalugama 2,220 57,000 74,000.00 

4 

Kelaniya 

2,220 

43 ,000 56,500.00 

4 

Wattala-Mabole 
4 ,620 

35,300 43 ,000 .00 

4 

Handala 4 ,620 55,500 67 ,500.00 

4 4/\(^|isara 

4 ,620 

37,500 45 ,500 .00 
Grand Total 81,469 2,433,977 3,255,500 

|Source: Urban Development Authority 
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General Land use pattern of the Colombo Metropolitan 
Region 

Land use Percentage share of the total 
Category 1981 1996 

1. Urban Built Up 12.2 17.6 
2. Homestead 21.2 22.0 
3. Trees & Other 

Perennial Crops 
- Tea 0.3 0.3 
- Rubber 29.6 25.8 
- Coconut 7.9 6.3 
- Others 3.4 2.7 

4. Cropland 
- Paddys 15.2 12.7 
- Others 1.2 3.3 

5. Natural Forest 
- Dense 1.9 0.9 
- Open 0.3 1.9 
- Plantation 0.3 

6. Shrub & Grass 1.8 1.6 
Wetland 1.6 1.3 
8. Water 3.3 3.3 
9. Barren Land 0.01 
Total 100 100 

Sourse - District land use maps 1:100000, Survey Department 

Computation based on reconnaissance survey and assumptions, UDA -1996 
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Table - 2.1.3 

List of locations bacteriological examination of water samples give 
unsatisfactory results in Colombo metropolitan area. 

Year 2002 

Source Location 

Wel l Cocacola Beverage Co . 

We l l C B L Developments (Pvt ) L t d . , N o . 2 A , Lake Dr ive , Co lombo 8 

Wel l 25 , M a i n Street, Panadura 

We l l 15A, P.T. D e Silva Mawatha , 1 s t Road, Dehiwela 

Tube We l l Bentota Power Generators (Pvt ) L t d . , 395 1/1, Kelaniya 

We l l N o . 289, Bokundara Road, Maku luduwa , Pil iyandala 

We l l 145/8, Bandaranayake Mawatha , Katubedda 

We l l 119, Galle Road, Henamul la, Panadura 

We l l N o . 161 /1 , Hewagama, Kaduwela 

We l l N o . 116, Wi jerama Road, Udahamul la, Nugegoda 

We l l 80/07, Fu rmrod Ka t tuwa , Negombo 

We l l 157/9, Aver iwa t te Road , Watta la 

We l l 150D, H i g h Leve l Road, Nugegoda 

Wel l Cl i f ten Industries, Hek i t ta , Wattala 

We l l Un ica l (Ceylon) L t d . , Lady Catherine Estate, Ratmalana 

Tube We l l N o . 360 /A, Preethipura, Kala lgoda, Pannipit iya 

We l l Navy Camp, Rangala, Co lombo 01 
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Source Location 

Wel l 96 /2 , Watarappala Road, M t . Lavin ia 

We l l 20 , Hendala Road, Watta la 

We l l 155/7, Messenger Street, Co lombo 12 

Wel l 175, Sr i Saranankara Road, Ka lubowi la , Dehiwela 

We l l 3 4 1 , M i r i swat ta , Pil iyandala 

We l l 2 1 , Desarun Road, M o u n t Lav in ia 

We l l 683, Kat t iyawat te Road, Mabo le , Wattala 

We l l Prajamoola Sansadaya, Weragala, Padukka 

We l l Suduwel la Road, Wekada, Panadura 

We l l 33, Amarasekera, Mawatha , Co lombo 03 

We l l 1 1 , M o d e l T o w n , Katubedda 

We l l 17/A, Embi l lawat ta Road, Boralesgamuwa 

We l l N o . 16, Bow i t i ya Road, Sir imal Uyana, Ratmalana 

We l l 1 1 , M o d e l T o w n , Ratmalana 

We l l 23 , Charles Avenue, Co lombo 03 

We l l 43 /3 , Y o y i n Mawatha , Bel lattanra, Boralesgamuwa 

Tube We l l 56, School Lane, Co lombo 03 

Wel l T rend Setters (Pvt ) L t d . , Modarawi la , Panadura 

Tube We l l 142/12, Galle Road, Co lombo 03 

Wel l Ho te l Udawat te , Thulhi r iya 

We l l 30/27, Sumeda Mawatha , Walpola, Mu l le r i yawa N e w T o w n 
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Source of 
Sample 

Location 

Wel l 5 9 / 1 , First F loor , I C C Land Bu i ld ing , Galle Road, Co lombo 3 

We l l No . l 8 ,Shady Grove Avenue,Colombo 8 

We l l Keththarama Road, Ganemulla 

W e l l Polhena, Madapatha 

We l l 100, Ho te l Road, M o u n t Lav in ia 

We l l 47 /A , Horana Road, Galagedara, Padukka 

We l l Engineer, Te lecom Train ing Centre 

We l l N o . 33, Katukurunda Road, M o r a t u w a 

We l l 370/F2, Lake Road, Aver ihena, 
Hokandara South 

We l l N o . 183, Paraththa, Keselwatte 

We l l 123/5, Sr i Dharmarama Road, 
Dematagoda 

We l l 293/4 , Surammya Road, Gorokapola , Panadura 

Wel l 490 , Galle Road, Ratmalana 

Wel l Ko lonnawa 

We l l 145, U D A Industr ia l Estate, Homagama 

We l l N o . 195, Bandaragama Road, Kesbewa, Pil iyandala 

We l l N o . 109/4, Madampi t iya Road, Mahawat ta , Panadura 

We l l N o . 9 4 A , Pamankada Road, Co lombo 5 

We l l N o . 29/5 , 4 t h Lane, Ratmalana 

Tube We l l 29.3, 2 n d Lane, Yakka la 
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Source of 

Sample 

Location 

Wel l 245, Galle Road, M o r a t u w a 

Wel l Welisara, Rajagir iya 

We l l Lo tus Road, Co lombo 01 

We l l H i g h Leve l Road, Nogegoda 

We l l 21/17, 3 r d Lane, Abeyratne Mawatha , Boralesgamuwa 

We l l N o . 2 1 , N e w Lane, Darga T o w n 

We l l N o . 20 , Sir imaniya Road, Hore thuduwa, Mo ra tuwa 

We l l Pit ipana L ive Stock Farm, Pit ipana N o r t h , Homagama 

We l l N o . 33, Angulana Stat ion Road, Mo ra tuwa 

We l l Or i t Appare l Lanka (Pvt ) L t d . , Industr ial Park, Avissawel la 

We l l Te lecom Tra in ing Centre, Welisara 

We l l 262, Gangarama Road, Thumbowi la , Pil iyandala 

We l l Fascination Expor ts (Pvt ) L t d . , Kahapola, Pil iyandala 

We l l 104/3, Katuwana Road, Homagama 

Wel l N o . 128/6, Anderson Road, Nedimala, Dehiwela. 

We l l D N P Garments Lanka (Pv t )L td . , N o . 33, 
Angulana Stat ion Road, Angulana, M o r a t u w a 

The samples are microbio logical ly unsatisfactory. Because N o . o f co l i f o rm present in 
water is >10 and present o f E co l i . 

Source: N W S & D B Laboratory 
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T a b l e 2.1.4 

New Developments Requested Water Supply under Condomoniums in the Colombo 
metropolitan Area 

I t e m 
N o 

D e v e l o p e r Date o f 
Request 

NO Of 
H o u s i n g 

units 
R e m a r k s 

2003 

1 Ceyiinco Homes International (Lotus Tower) Ltd 
No 79 Hydepark Comer.Colombo -02 

18-Jun-03 176 
Commercial Mixed develpopment Project, No 116 , 
Galle Rd , Col- 03. 

2 

SLLRDC 

Lunawa Resettlement Project 

Stage I 

Stage II 

4-Aug-03 
700 2 

SLLRDC 

Lunawa Resettlement Project 

Stage I 

Stage II 

4-Aug-03 
700 

Total Demand - 330 m 3 
2 

SLLRDC 

Lunawa Resettlement Project 

Stage I 

Stage II 

4-Aug-03 
700 

Other Improvements in the Site - 2 1 8 m 3 

Tota l 876 

2004 

3 Premier Pacific Topaz (Pvt) Ltd 
No 6, 37th lane , Queens Rd .Colombo - 03 

29-Apr-04 164 No 265. Galle Rd. , Col 03. 

4 
Havelock City Project - Col - 05 (Wetlawatte Sawing 
Mill) 

Details with DGM(CMR- Dev.) Mr.Ferdinando. To ta l 

D e m a n d - 6750m 3 

5 
Ceyiinco Housing & Real Estate Company Ltd 
No 151 Dharmapala Mw.Colombo -07. 

1-JuWK 324 No 153 , Elvitjgala M w , Col - 08. 

6 State Engineering Corporation of SriLanka. 9-Jul-04 100 
Crescat Condotel Apartment Building , No 89 , Galle 
Rd , C d - 03 . 

7 National Housing Development Authority. 16-JuMM 400 
Mixed Development Project Kirimandala Rd . Col -
05 

8 
The Design Group Five International (Pvt) Ltd. Iceland 
Residencies at NO 49/4 Galle Face Terrace, Colombo 
- 0 3 . 

9-Nov-04 104 No 49/4 , Galle Face Terrace , Col - 03 

Tota l 1350 

2005 

9 
Hemaka De Silva , No 107/15 .Buthgamuwa Rd , 
Rajagiriya. 

17-Jan-05 68 No 107/15 .Buthgamuwa Rd , Rajagiriya. 

10 
Pioneer Properties & Lee Hedges Ltd , NO 418 
.R.A.De.Mel Mw, Colombo - 03 

28-Jan-05 307 No 418 R A D . D e Mel Mw, Col - 03. 

11 
CT Properties Ltd . No 10, Station Road, 
Colombo - 04. 28-Feb-05 96 

No 51 ( Empire Residential), Braybrooke 
Place.Cdombo - 02. Commercial Mixed 
develpopment Project 

12 
Sierra Property Development (Pvt) Ltd. No 62 , 
D r N M Perera M w , Colombo - 08. 

15-Feb-05 32 No 62 & 64,Dr.N.M.Perera Mw, Col - 08. 
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I t e m 
N o 

Developer Date o f 
Reques t 

N o O f 
H o u s i n g 

units 
R e m a r k s 

13 Mr.S.H.M.Jawahir. No 10, Clifton Lane, Colombo - 09. 10-Mar-05 12 No 58, Sri Mahinda Dharnia Mw.Col - 09 

14 
Movi Engineers (Pvt) Ltd, 1st Floor.Orchard 
Plaza.Colombo - 06. 

11-Mar-05 24 No 181/1,W.A.SDva M w , Colombo 06 

15 
Devi Property Development (Pvt) Ltd.No 131 , Sea 
Street, Co lombo -11 . 

21-Apr-05 32 No 754/7 , KollupitiyaRd.CoMM. 

16 
Good HopeProperty Developers (Pvt) Ltd,No 40 2/1 , 
Galle Rd , Colombo - 04. 

6-May-05 34 No 37 , Sagara Rd , Col-04. 

17 
Land Maark Engineering (Pvt) Ltd, No 33 , Rudra M w , 
Colombo - 06. 

2-Jun-05 18 No 37 , Rudra Mw, Col-06. 

18 
Span Engineering (Pvt) Ltd, No 45/15 A , Fredrica Rd 
, Co lombo-06 . 

7-Jun-05 48 No 28 , Kinross Avenue, Col-06. 

19 
The Design Group Five International (Pvt) Ltd, 
Resisdential Development, No 34 Muhandiram Mw, 
Colombo - 05. 

5-JuM)5 28 No 34 , Muhandiram Mw, Col-05. 

20 
Coral Construction (Pvt) Ltd , No 03,1st Chapel Lane 
, Colombo - 06 

4-Aug-05 28 No 18 , 37th Lane, C d - 0 6 . 

21 
Sri Ram Property Developers (Pvt) Ltd 
No 140 , Main Street, Colombo - 1 1 

24-Jul-05 28 No 30 , Kinross Avenue , Col-06. 

22 
Developer, No 23- 4/4 Arethusha Lane, Colombo -
06. 

23-Aug-05 24 No 16 ,1st Chapal LANE , Col-06. 

23 
Sri Ram Property Development (Pvt) Ltd , No 140, 
Main Street, Colombo - 1 1 

24^Jul-05 28 No 30 , Kinross Avenue , Col-04. 

24 
Lintan Investments (Pvt) Ltd , No 07, Kirimandala Mw 
.Nawala 

8-Sep-05 152 No651 /1 , Bloemendhal Rd , C o M 3 . 

25 Developer, No 40 Arethusha Lane , Colombo - 06. 29-Aug-05 18 No 40, Arethusha Lane, Col - 06. 

26 
Maga Developments Lanka (Pvt) Ltd , No 200 , 
Nawala Rd, Narahenpitiya, Colombo - 05. 

10-Sep-05 42 No 8, Magazine Rd , Colombo - 08. 

27 
Ceylinco Housing Development Corporation (Pvt) Ltd , 
No 56 , Galle Rd , Colombo -03. 

12-Sep-05 24 No 188, Havelock Rd , Colombo - 05. 

28 
Shanthinlayam Property Developers (Pvt) Ltd , No 7/5 
Harriers Avenue, Colombo - 06 

27-Sep-05 32 No 27, Fedrica Rd , Colombo - 06 . 

29 
City Construction Contractors (Pvt) Ltd , No 25 Galle 
Face Centre Rd , Colombo - 03 

28-Sep-05 36 

No 24 & 30 ,10th Lane , Co lombo-03 . Initial Filling 

Capacity of Swimming Pool is 89.00 m 3 and 0.2 

Liters per Second 

30 
T F C Homes (Pvt) Ltd ,EML Buildings ,1st Floor ,No 
61 . W A D Ramanayake Mw, Col -02 

25-Oct-05 120 Rodney Street, Bordla. 

31 
T F C Homes (Pvt) Ltd ,EML Buildings ,1st Floor ,No 
61 .WAD.Ramanayake Mw, Col -03 

25-Oct-05 50 No 06 , Francis Rd , Col - 06. 

32 
PALAYAKAT Property Developers (Pvt) Ltd , No 5 
Milagiriya Avenue, Col - 04 

20-Oct-05 88 No 12 . Alexandra Rd , Col - 06. 
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Item 
N o 

Developer Date o f 
Request 

N o o f 
H o u s i n g 

units 
R e m a r k s 

33 
Rush BuOders (Pvt) Ltd , No 03 A , Dharmaraja Mw, 
C o l - 0 3 

12-Oct-05 64 No 209 , Grandpass Rd , Col - 1 4 . 

34 
Sunflower Engineering (Pvt) Ltd , No 71/1 C, 37th 
Lane, Col - 06. 

24-Oct-05 18 No 55, 37th Lane , Col - 06. 

35 
Real Estate Exchange (Pvt) Ltd , No 27 , 
D.R.Wijewardena Mw, Colombo - 10 

9-Sep-05 231 
No 248 , Cyril Perera Mw, Col - 13. Mixed 
Developments 

36 
Real Estate Exchange (Pvt) Ltd , No 27 , 
D.R.Wijewardena Mw, Colombo - 1 0 

9-Sep-05 179 
No 48 , Watta , Baseline M w , Colombo - 08. Mixed 
Developments 

37 
Arun "Z" Builders (Pvt) Ltd . No 06 . Hampden Lane , 
Colombo - 06. 

7-Oct-05 36 No 8, Hampden Lane, Col - 06. 

38 
Land Maark Engineering (Pvt) Ltd. No 33 . Rudra M w , 
Colombo - 06. 

4 -NOV -05 27 No 27 & 29 , Rudra Mw, Cd-06 

39 
Jayampathy Herath Associates, No 53/7 , Horton 
Place, Colombo - 07 . 

25 -NOV -05 46 No 23 , Sagara Rd , Cot-04 

40 
Metropolitan Residencies (Pvt) Ltd, No 85 , 
Braybrooke Place, Colombo - 02. 

10 -NOV -05 12 No 45 /1A , Baybrooke Street, Col-02 . 

41 
E C O H O M E S Lanka (Pvt) Ltd, NO 49/9 , Fife Road . 
Colombo - 05. 

24 -NOV -05 27 
No 208 , Kamathawatta Rd , Mediwelikade Rd , 
Rajagiriya. 

42 
Shanthinlayam Property Developers (Pvt) Ltd , No 7/5 
Hamers Avenue , Colombo - 06 

12-Dec-05 28 No 119 , Manning Place , Cololmbo - 06. 

43 
Shanthinlayam Property Developers (Pvt) Ltd , No 7/5 
Hamers Avenue, Colombo - 07 

12-Dec-05 32 
No 7 , 40th Lane, Off Rajasinghe Rd , Cololmbo -
06. 

44 
Silkot Homes International (Pvt) Ltd , No 146 , Second 
Cross Street, Colombo - 11 

14-Dec-05 32 No 15 , Clifford Place, Cololmbo - 03. 

45 
Developer, No 23- 4/4 Arethusha Lane , Colombo -
06. 

22-Dec-05 24 No 14 ,1st Chapal Lane, Col-06. 

46 
Mr.M.M.Dhalib , No 27 , 1st Chapel Lane, Colombo -
06. 

7-Dec-05 15 No 27 , 1st Chapal Lane, Col-06. 

47 
HR.Residencies (Pvt) Ltd , No 90 , Maya Avenue, 
Colombo - 06. 

6-Jan-06 26 No 90 , Maya Avenue, Col-06. 

48 
Muthukuda Property Developers (Pvt) Ltd , No 14 , 
Maurice Place, Colombo - 05. 

27-Dec-05 24 No 291/5 , Edward Avenue, Col-05 

49 
Design P R O Chartered Architects , No G6 , ElvrtigaJa 
Flats , Etvfbgala Mw, Colombo - 08. 

6-Jan-06 16 No 75 , Norris Canal Rd , Cd-07 . 

50 
Park Hall Developments (Pvt) L td , No 18 1 / 1 De 
Kretser Place, Colombo - 04. 

16-Jan-06 17 No 15 , Charlemont Rd , Col-06. 

51 
Sun Grow Engineers (Pvt) Ltd , No 121 , Manning 
Place, Colombo - 06. 

20-Dec-O5 10 No 121 , Manning Place , Col-06. 

52 
Timoshonco Engineering Company (Pvt) Ltd , No 81/3 
Manning Place, Colombo - 06. 

25-Jan-06 28 No 7. 55th Lane, Col-06. 

53 
Rayosun Construction (Pvt) Ltd , No 86/1 2/1 Fussels 
Lane , Colombo - 06. 

27-Jan-06 42 No 36, Shruberry Gardens , Colombo - 04. 

54 
Expo Property Developers (Pvt) Ltd , No 66 Park 
Street, Colombo - 02. 

31-Jan-06 232 No 123 . Sangamitha M w , Colombo - 1 3 . 

55 
Sierra Property Development (Pvt) Ltd , No 20 , 
Skelton Gardens , Colombo - 05. 

27-Jan-06 80 No 51 , Piyadasa Sirisena M w , Colombo - 1 0 . 

Tota l 2698 



Table -2.2 

No. OF CONNECTIONS I N COLOMBO 
METROPOLITAN AREA 

Year No of Connections 
1998 215327 
1999 244926 
2000 278714 
2001 315938 
2002 364878 

Source : NWS&DB - COMMERCIAL SECTION (2002) 

Table 2.2a 

Monthly pipe bome water consumption in different family sizes according to per capita demand and 
proportion of rainwater consumption 

Monthly pi pe bome water consumption with rainwater as a sup plementary 
per capita demand 11 50 1! >5 1 : 15 

Proportion of rainwatet 
consumption 0 1/3 1/2 2/3 0 1/3 1/2 2/3 0 1/3 1/2 2/3 

NO in the family 
12 65 43 32 21 56 37 28 18 49 33 24 16 
11 59 40 30 20 51 34 26 17 45 30 22 15 
10 54 36 27 18 47 31 23 15 41 27 20 13 
9 49 33 24 16 42 28 21 14 36 24 18 12 
8 43 29 22 14 37 25 19 12 32 22 16 11 
7 38 25 19 12 33 22 16 11 28 19 14 9 
6 32 22 16 11 28 19 14 9 24 16 12 8 
5 27 18 14 9 23 16 12 8 20 14 10 7 

Source - NWS&DB Design Manuals 

89 



Table - 3.1.1 
Water Tariff - National Water Supply & Drainage Board - Rs. / Unit (m3) 

Domestic 

Water Consumption 
(mJ) 

81/83 
1984 1990 1991 1991 1992 1993 1994 1997 1997 1998 1999 2001 2062 

Water Consumption 
(mJ) 

81/83 

Jan Apr Jan Aug Jan Jan Jan Jan Oct Mar Aug Jan Jan % 

0-10 0.20 0.20 0.00 1.50 1.10 1.15 1.35 1.35 2.10 2.50 3.00 3.50 5.00 

11-20 0.75 1.00 1.00 1.50 1.00 1.10 1.20 1.30 1.50 1.80 2.50 2.75 2.00 . 2:50 11-20 0.75 1.00 1.00 1.50 1.00 1.10 1.20 1.30 1.50 1.80 2.50 2.75 
5.00 6.50 

21-25 1.00 3.00 3.00 4.50 3.50 4.00 4.50 4.80 5.00 6.00 7.50 9.50 13.00 •T0.OQ 
26-30 1.00 3.00 3.00 4.50 3.50 4.00 4.50 4.80 9.60 12.00 15.00 18.00 24.00 . 45.00 
31-40 1.75 5.50 5.50 8.00 7.00 7.50 8.50 9.40 12.50 15.00 18.00 20.00 30.00 ~. 45.00 
41-50 1.75 5.50 5.50 8.00 7.00 7.50 8.50 12.00 18.00 20.00 20.00 25.00 40.00 45.00 
Over 50 1.75 5.50 11.00 19.50 19.50 20.00 25.00 25.00 32.00 35.00 35.00 38.00 45,00 45.00 
Source - NWS&DB (2002) 

Table-3.1.1(a) 
Water Tariff - National Water Supply & Drainage Board - Rs. / Unit (m3) 

Non Domestic 
Water Consumption 

81/83 1984 1990 1991 1991 1992 1993 1994 1997 1997 1998 1999 2001 2002 Water Consumption 
81/83 

Jan Apr Jan Aue Jan Jan Jan Jan Oct Mar Aug Jan Jan 
Govt. Institutions and 
Comemrcial 

2.75 5.50 11.00 19.50 19.50 20.00 21.00 22.00 25.00 25.00 27.50 30.00 3100 42.00 

Tourist Hotels 9.00 9.00 16.50 25.00 25.00 27.00 27.00 27.00 27.00 27.00 30.00 30.00 35.00 42.00 
Industries 5.50 9.00 16.50 25.00 25.00 25.00 25.00 25.00 25.00 25.00 27.50 30.00 35.00 42.00 
Shipping 9.00 15.00 50.00 75.00 75.00 80.00 80.00 80.00 80.00 100.00 110.00 120.00 125.00 140.00 
Source-NWS&DB (2002) 
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T a b l e - 3 . 1 . 1 b 

Tariff Increase - According to the Water Consumpt ion 

Domestic 

W a t e r C o n s u m p t i o n 
< m s ) 

81 /83 
1984 1990 1991 1991 1992 1993 1994 1997 1997 1998 1999 2 0 0 1 2 0 0 2 W a t e r C o n s u m p t i o n 

< m s ) 
81 /83 

J a n A p r J a n A u g J a n J a n J a n J a n Oct M a r A u g J a n J a n 

1 6 - 2 0 
R s / U n l t ( 1 m 3 ) 0 .75 1.00 1.00 1.50 1.00 1.10 1.20 1.30 1.50 1.80 2 .50 2 .75 5.00 6.50 
% of tariff increase 
between 2 0 m 3 to 21 
m 3 of water 
consumption 

33 2 0 0 200 2 0 0 2 5 0 2 9 0 275 2 6 9 2 3 0 2 3 0 2 0 0 245 160 208 

21 - 2 5 
R s / U n l t ( 1 m 3 ) 1.00 3.00 3.00 4 .50 3 .50 4 .00 4 .50 4 .80 5 .00 6 .00 7.50 9 .50 13.00 20 .00 
% of tariff increase 
between 21 m 3 t o 2 5 
m 3 of water 
consumption 

0 0 0 0 0 0 0 0 92 100 100 87 84 125 

26 -30 
R s / Uni t ( 1 m 3 ) 

% of tariff increase 
between 26 m 3 to 31 
m 3 of water 
consumption 

1.00 3 .00 3 .00 4 .50 3 .50 4 .00 4 .50 4 .80 9 .60 12 .00 15 .00 18 .00 24 .00 45 .00 

26 -30 
R s / Uni t ( 1 m 3 ) 

% of tariff increase 
between 26 m 3 to 31 
m 3 of water 
consumption 

75 83 8 3 78 100 88 89 96 30 25 20 11 25 0 

31 - 4 0 
R s / U n l t ( 1 m 3 ) 1.75 5.50 5 .50 8 .00 7 .00 7.50 8 .50 9 .40 12.50 15 .00 18.00 20 .00 30 .00 45 .00 

S o u r c e : - N W S & D B - C o m m e r c i a l Uni t (2003) 
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T a b l e - 3 . 1 . 2 

Disconnection due to non payment of water bills 

No. Identified to be Disconnected due to non payment of bills 
A r e a E n g i n e e r s ' 

D iv is ions 1998 Tota l N o . of 
connect ions 

* o f 
d isconnect ions 
f r o m the tota l 
connect ions 

1999 Tota l N o . of 
connect ions 

% o f 
d isconnect ions 
f r o m the total 
connect ions 

2 0 0 0 Tota l N o . o f 
connect ions 

% o f 
d isconnect ions 

f r o m the total 
connect ions 

2 0 0 1 Tota l N o . o f 
connect ions 

% of d isconnect ions 
f r o m the total 
connect ions 

Colombo North 
(CB I) 

874 23652 3.7 970 25526 3.8 - 29921 4.9 2436 32240 7.6 

Colombo Central 
(CB II) 

489 18589 2.7 590 21020 2.8 1279 22784 5.6 2231 23489 9.5 

Colombo South 
(CB III) 

749 21391 3.5 518 25395 2 1160 27842 4.2 2007 29222 6.9 

Dehiwala 833 28073 3 1503 30752 4.9 1795 34412 5.2 1806 36832 4.9 

Panadura 121 5896 2 104 6285 1.7 79 6599 1.2 649 6969 9.3 

S o u r c e : N W S & D B - D isconnect ion Unit (2002) 
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Table - 4.5 
Water Tariff excluding service charge - Monthly consumption greater than 25m 3 

Unit Cost in Rs. Unit Cost in Rs. Unit Cost in Rs. 
1 1.25 34 623 .75 67 2,257.25 
2 2.50 35 673.25 6 8 2,306.75 
3 3.75 36 722.75 6 9 2 ,356.25 
4 5.00 37 772.25 70 2,405.75 
5 6.25 38 821.75 71 2 ,455.25 
6 7.50 39 871.25 72 2,504.75 
7 8.75 4 0 920.75 73 2 ,554.25 
8 10.00 41 970.25 74 2 ,603.75 
9 11.25 42 1,019.75 75 2,653.25 
10 12.50 4 3 1,069.25 76 2,702.75 
11 15.00 4 4 1,118.75 77 2,752.25 
12 17.50 4 5 1,168.25 78 2,801.75 
13 20.00 4 6 1,217.75 79 2,851.25 
14 22.60 47 1,267.25 80 2 ,900.75 
15 25.00 48 1,316.75 81 2,950.25 
16 31.50 4 9 1,366.25 82 2 ,999.75 
17 38.00 50 1,415.75 8 3 3,049.25 
18 44 .50 51 1,465.25 84 3,098.75 
19 51.00 52 1,514.75 85 3,148.25 
20 57.50 53 1,564.25 86 3,197.75 
21 77.50 54 1,613.75 87 3,247.25 
22 97.50 55 1,663.25 88 3,296.75 
2 3 117.50 56 1,712.75 89 3,346.25 
24 137.50 57 1,762.25 90 3,395.75 
25 157.50 58 1,811.75 91 3,445.25 
26 227 .75 59 1,861.25 92 3,494.75 
27 277.25 60 1,910.75 93 3,544.25 
28 326.75 61 1,960.25 94 3,593.75 
29 376.25 62 2,009.75 95 3,643.25 
30 425 .75 6 3 2,059.25 96 3,692.75 
31 475 .25 64 2,108.75 97 3,742.25 
32 524.75 6 5 2,158.25 98 3,791.75 
33 574.25 66 2,207.75 99 3,841.25 

100 3,890.75 

Source: NWS&DB Commercial Section (2003) 

Table 4.5a 
Water Tariff excluding service charge - Monthly consumption equal or less than 25m 3 

Units Cost Units Cost Units Cost 
1 1.25 9 11.25 17 38.00 
2 2.50 10 12.50 18 44 .50 
3 3.75 11 15.00 19 51.00 
4 5.00 12 17.50 2 0 57.50 
5 6.25 13 20.00 21 77.50 
6 7.50 14 22 .50 22 97.50 
7 8.75 15 25.00 2 3 117.50 
8 10.00 16 31.50 24 137.50 

25 157.50 

Source: NWS&DB Commercial Section (2003) 



Fig 
B O U N D A R Y OF C O L O M B O METROPOLITAN AREA 



Fig -2.1.1 

Population Density of Colombo City in Colombo metropolitan area 
200 -i 

Source:- Centenary Volume, CMC 1963 
Urban Development Authority 1996 

95 



Fig - 4.3 

30 Year average rainfall in Colombo 1961-1990 

4 5 0 

4 0 0 

3 5 0 

E' 
£ 3 0 0 

c 2 5 0 

1 
a, 2 0 0 
en 
12 
« 1 5 0 
< 

1 0 0 

5 0 

5 8 . 2 -rrr 

3 9 2 . 4 

2 4 5 . 6 

-428-

3 6 5 . 4 

2 4 5 . 4 

184.9 

-TTF9 TOT 

3 1 4 . 4 

1 7 5 . 3 

+9 ^ ^ ^ ^« ^ ^ ^ 0s 

Months 

Source:- Meteorology Department -SrILanka 

96 



D a i l y R a i n f a l l ( m m ) 
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Fig -5.1 
No of Successful Days during the months of the year for Different Roof 

Areas Harvested & Storage Capity 
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Fig - 5.1a 

Saving in Water Bills with Different Roof Area Harvested & Tank Capcity 
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Note : Analysis is done for a six member family unit and half of the per capita demand is fulfilled 
by Rainwater Harvesting. 
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